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Links Anxious watch over vet staff in virus outbreak

Donations ) The owner of a Brisbane veterinary clinic-isianxiously wéiting to see if

more of his staff have contracted the potentially fatal Hendra virus. A
nurse and ‘a veterinarian at the Redlands. Veterinary Clinic were diagnosed
with the virus after treating several infected horses. Owner Dr David- . )
Lovell said if no more staff were diagnosed this weekend [19-20 Jul 2008], -
the . worst. of the .crisis should be over. "If we get through this weekend I

. get the. feeling we will be on the road to récovery," Lovell said. "The
anticipated maximum incubation period is 14 days and certainly by Tuesday
[22 Jul:2008] there would be absolutely no chance of there being a human or
horse being exposed or infected because everything would have been shut i
down and Secured for that. time." : s

About ProMED-mait

Lovell said staff had visited the nurse- and veterinarian Ben Cunneenin the
Princess Alexandra Hospital. "They are no way near being cured but it just
means- they are not deteriorating. and that has to be some cause for
optimism. But this is not detracting one bit from the seriousness of the
_condition."™ : T ’ :

The veterinarian of 38 years has closed his horse practice during the
crisis as 8 other staff who worked closely with affected horses are
monitored to see if they are incubating the.bug. One of the horses was put
down, another died and a 3rd is recovering. .Lovell said those horses showed
signs of neurological damage such as a staggered gait-and falling over.

Cunneen and the nurse suffered flu-like symptoms from the virus, which
claimed the life of trainer Vic Rail and 14 horses during the last outbreak
in 1994. Brisbane Southside Population Health Unit medical officer Dr Brad
McCall saidithe affected pair would have acquired the infection through
close contact with the horses in the late stage of illness or at ‘autopsy.
There had been no evidence of person to person transmission of: the virus
and no-risk to the wider community. b :

Queensland Health continues: to honitor.7 pqople_in Proserpine, ‘north
Queensland, who have undergone blood tests following a 2nd outbreak of the
virus. A virus-affected horse died late last week at a Cannonvale property.

communicated by:
ProMED-mail )
<promed@promedmail.org> .

(The 1st human case of Hendra virus infection in the outbreak éffecting
horses at the Redlands Veterinary Clinic in Brisbane was reported on: 15 Jul
2008. Now a' 2nd person working at the Redlands Veterinary Clinic has: been
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hospitalised with Hendra. virus infection. The condltlon of these 2 patients
. appears to be SeILOUS but not life- threatenlng. :

The interactive HealthMap/ProMED-mail 1nteract1ve map of Australia can be
accessed at <http://healthmap.orqg/promed?v=-25.7,134.5,4> to find the
location of the city of Brisbane in the state . of Queensland. - Mod.CP]

[see also:

Hendra virus, human, equine - Australia (02). (QLD NSW) 20080717. 2168
Hendra virus, human, equine - Australia: (QLD) 20080715.2146

‘Hendra virus, equine - Australia: (Brisbane) 20080708.2076 T

2007 : ' o
Hendra virus, human, equine - Australia (QLD) (Od):_an corr. 20070903.2902
_Hendra virus, human, equine - Australia (QLD) (03): corr. 20070903.2896
Hendra virus, human, equine - Australia (QLD) (02): not 20070831.2871
Hendra Yirus, human, ‘equine - Australia (QLD): RFI 20070830.2851

2006 - ' : o

Hendra virus, equine - Australia (NSW): susp. 20061109.3222

2004 . : . : o
Hendra virus - Australia (QLD) 20041214.3307 -
1999 ’ -
Hendra: virus - MeiaySie, Sinéapere? Fact sheet 19990319.0434 "
" ‘Hendra’ virus, horse - Australia- (Queensland) 19990219 0218] _;;;_;____“h“
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A IMMUNOHEMATOLOGY

. BACKGROUND: After primary infection, human herp-
esviruses (HHVs) maintain long-term latent persistence,
often punctuated years later by sporadic episodes of
symptomatic lytic activation. Also, blood-borne herpesvi-
_rus from healthy persistently infected blood donors can
lead to active primary infection of immunocompromised
transfusion recipients.

STUDY DESIGN AND METHODS: Utilizing a set of

i " newly developed real-time polymerase chain reaction

' assays for detection and quantification of all eight

human herpesviruses, the prevalence and viral DNA

load of white cell—enriched blood from 100 randomly

f 'selected blood donors from the southeast Texas region

iy are reported.

: RESULTS: Herpes simplex viruses 1 and 2 (HSV-1 and
HSV-2), varicella-zoster virus (VZV), and HHV-8 DNA
were not detected in any donor sample. In contrast, -
Epstein-Barr virus (EBV) (72%) and HHV-7 (65%) were
commonly detected, HHV-6 (30%) was often detected

. (Type B only), and cytomegalovirus (CMV; 1%) was
rarely detected. Median viral loads of positive samples
(per milliliter of blood) ranged from 4278 for HHV-6 to
less than 46 for EBV.

CONCLUSIONS: These results suggest that the poten-
tial for transfusion-mediated transmission of herpesvi-
ruses from healthy adult blood donors is high for EBV
and HHV-7; moderately high'for HHV-6; uncommon for
CMYV; and rare for HSV-1, HSV-2, VZV, and HHV-8.
Perhaps the most remarkable finding in this study was
the detection of a single donor sample with greater than
6.1 x 107 HHV-6 Type B genome equivalents per mL
blood. Given that this extraordinarily high level of
HHV-6 DNA was obtained from a healthy adult blood
donor, this phenomenon is likely unrelated to active
infection or immunodeficiency.
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Herpesvirus prevalence and viral load in healthy blood donors by
quantitative real-time polymerase chain reaction

S. David Hudnall, Tiansheng Chen, Paul Allison, Stephen K. Tyring, and Ashley Heath

he eight human herpesviruses (herpes simplex

virus 1 and 2 [HSV-1, HSV-2], varicella-zoster

virus [VZV], Epstein-Badrr virus-{EBV], cytome-

galovirus [CMV], human herpesvirus 6 (HHV-§],
human herpesvirus 7 {HHV-7], and human herpesvirus 8
(HHV-8; KSHV]) are large enveloped double-stranded
DNA. viruses that establish asymptomatic life-long latent
persistence in host cells after primary infection.! Given the
moderate to high seroprevalence rates for all but HHV-8,
and the fact that most of the herpesviruses (EBV, CMV,
HHV-6, HHV-7, HHV-8) maintain latency in white cells
(WBCs), it is likely that a large number of adult blood
donors carry herpesvirus DNA in whole blood.

There have been a number of excellent published
studies regarding herpesvirus DNA prevalence and virus
load in adult donor blood. Many of these studies, however,
were performed with relatively few specimens (=20),
many did not determine viral load, and only one previous
study® of 20 donors assayed for all eight herpesviruses. -

Anovelnested polymerase chainreaction (PCR) assay
with a complex mixture of degenerate and deoxymosme—
substituted primers to the highly conserved herpesvirus
DNA polymerase gene was previously developed for the
purpose of discovery of novel herpesviruses in animals 3
Our group adapted this general method for the detection

- ABBREVIATIONS: HHV = human herpesvirus; HSV = herpes

simplex virus; VZV = varicella-zoster virus.
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HERPESVIREMIA AND BLOOD DONORS

set of eight real-time PCR assays with
TagMan probes for detection and quan-
tification of the human herpesviruses
and have applied these assays to deter-
mine the prevalence and viral load of
herpesvirus DNA from 100 randomly
selected donor blood samples.

MATERIALS AND METHODS

Real-time PCR

Herpesvirus DNA was obtained from
the following sources: HSV-1 (ATCC,
Rockville, MD), HSV-2 (ATCC), "VZV
(Ellen strain, ATCC), EBV (B95-8, ATCC),
CMV (AD169 strain, ATCC), HHV-6

SR e e

(U1102 Type A strain and 229 TypeB
strain, - Advanced = Biotechnologies,
Columbia, MD), HHV-7 (H7-4 strain,
Advanced Biotechnologies), and HHV-8
(BCBL-1, NIH AIDS Reagent Program,
Rockville MD). PCR products of each
“herpesvirus obtained by regular. PCR
(Taq polymerase, Sigma, St Louis, MO)
were agarose gel-purified, cloned into
the TOPO TA cloning vector (Invitrogen,
Carlsbad, CA), and confirmed by DNA
sequencing. Herpesvirus plasmid DNA
was quantified by ultraviolet (UV) spec-
trophotometry (DU 640, Beckman, Ful-
‘lerton, CA) and stored frozen at -20°C
until use.

* Assay specificity was determined by
simultaneously performing ‘two PCR
procedures for each set of primers. One
reaction was performed with a control

R

EBV

Fig. 1. Real-time PCR standard curves. The top panel displays the lmear relationship
between log concentration of viral DNA and PCR cycle. The bottom panel demon-
strates the relationship between ﬂuor_escenoe signal intensity and PCR cycle. The
curves from left to right in the lower panel represent serial dilutions of viral DNA—
107, 10%, 10%, 10%, and 10! viral geq per PCR procedure (per 1g). Results for 10° geq are

shown only for EBV, CMV, and HHV 8.

and differenﬁation of all eight human herpesviruses by
chemiluminescent dot blot nucleic acid hybridization and
heteroduplex mobility gel shift assay.* While these assays
have proven to be excellent tools for herpesvirus detection
and differentiation, they do not allow for viral load deter-
mination. To address this limitation, we have developed a

sarnple containing DNA of all eight
herpesviruses . as template (positive
control), and the other reaction was per-
formed with a control sample contain-
ing DNA of all but the primer-specific
virus (negative control). In each case
(data not shown), all primer sets yielded
a positive product with the positive
control and no product with the nega:
tive control. Assay sensitivity was deter-
mined with six serial 10-fold dilutions
(10%-10° virus genome equivalents [geq])
of each herpesvirus plasmid DNA pre-
pared in TE buffer (10 mmol/L Tris-HC], 1 mmol/L ethyl-
enediaminetetraacetate, pH 8.0). The standard curves for
each virus are displayed in Fig. 1. Linearity of all log
standard curves was excellent, with r*> 0.98 for all eight
assays. The limits of detection (sensitivity) of each assay
are as follows: HSV-1, 10 geq per ug DNA; HSV-2, 10 geg;

Volume 48, June 2008 TRANSFUSION 1181
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proved to be sufficiently. sensitive for

Log:Concentration’
AN ARIA R A v A

‘_.-;'I._..nyi;_opc‘ tration” .

"} - detection of all herpesviruses except for

+] EBV and HHV-6. Because’ single-step
assays for EBV and HHV-6 proved to be
less sensitive in detection of low viral
copy number,- we developed nested
PCR assays for detection of small quan-

tities (<1000 geq/ug) of EBV and HHV-6
{Fig. 1).
To ensure that the nested PCR pro-

T s

cedures "were quantitative, standard
curves for both stages of amplification

with high viral load standards were con-
structed. We were careful to limit the
first amplification step (with external
primers) to 20 cycles, a cycle number
empirically chosen based on results of

- single-step real-ime PCR in which

samples with viral loads as high as
2% 10° copies per mL reverted to posi-

tive only after more than 20 cycles of
amplification (as shown in Figs. 1 and

2). In addition, standard curves for the
nested PCR clearly indicated that the
assaywas log-linear and quantitative for
-high viral load samples (Fig. 2).

One microgram of sample DNA (or
2 uL of external EBV and HHV-6 PCR

. produicts) was added to a real-time PCR
tube containing 12.5 pL of 2x ready mix
(JumpStart Tag, Sigma), 0.3 pmol per L
primers, 0.2 pmol per L dual-labeled

probes, 5 mmol per L MgCl,, and ultra-
pure water up to 25 uL final volume.
Real-time PCR was performed in a rapid
thermal cycler (Smart Cycler, Cepheid,
Sunnyvale, CA) machine underx the fol-
lowing conditions: 95°C for 2 minutes,

followed by 45 to 55 amplification

E: 572
iR

cycles of 95°C for 15seconds, 60°C
(50°C for HHV-6) for 30 seconds, and

HHV-7

Fig. 1. Continued

VZV, 10 geg; EBV, 1 geq; CMV, 1 geq; HHV-6, 5 geq; HHV-7,
10 geq; and HHV-8, 1 geq.

DNA was extracted from 100 samples of WBC-rich
whole blood obtained from the Gulf Coast Regional Blood

Center (Houston, TX) with a DNA mini kit (QIAamp,

Qiagen, Valencia, CA), quantified by UV spectrophotom-
etry (DU 640, Beckman), and stored frozen in TE buffer at
-20°C until use. :

One-step real-time PCR assays for all eight herpes-
viruses were first developed. These single-step assays

1182 TRANSFUSION Volume 48, June 2008

72°C for 30 seconds. All TagMan primers
and probes (see Appendix S1, available
online at  http://wwwblackwell-
synergy.com/doi/abs/10.1111/j.0041-
1132.2008.01685.x) were produced by Sigma Genosys (The
Woodlands, TX) and tested for sensitivity and specificity. -
For external EBV PCR, a 1-ug sample of DNA was
added to a PCR tube containing 3 uL of 10x reaction
buffer (200 mmol/L Tris-HCl, pH 8.8, 100 mmol/L KCl,
100 mmol/L (NH,),SO,, 20 mmol/L MgCl2, 1% Triton
X-100, 1mg/mL bovine serum albumin), 1.2pL of
25 mmol per L MgCl,, 0.6 pL of 10 mmol per L dNTP mix,
1.5 units of Tag polymerase (Orbigen, San Diego, CA), 6 uL.
of 5x CES (2.7 mol/L betaine, 6.7 mmol/L dithiothreitol,




6.7% dimethyl sulfoxide, and 55 pg per mL bovine serum
albumin), 0.3 pmol per L external primers (Set 1), and
ultrapure water up to 30 uL final volume. External EBV

PCR was performed in a conventional thermal cycler .

(Peltier, PTC-200, MJ Research, South San Francisco, CA)
under the following conditions: 95°C for 2 minutes and 20
amplification cycles of 95°C for 30 seconds, 56°C for
40 seconds, and 72°C for 1 minute, followed by a final
6 minutes’ extension at 72°C. EBVinternal nested PCR was
performed with internal primers (Set 2) and 0.2 pmol per
L dual-labeled probe.

For external HHV-6 PCR, 1 pg of sample DNA was
. added to a preloaded PCR tube (EasyStart microS0,
Molecular BioProducts, San Diego, CA) to which .was
added 5 uL of 1 percent Triton X-100, 2.5 units of Taq poly-
merase (Orbigen), 3 pL of 25 mmol per L MgCls, 0.32 pmol
per L of external primers (Set 1), and ultrapure water up to
50 uL final volume. External HHV-6 PCR was performed
in a conventional Peltier thermal cycler (PTC-200, MJ

Fig. 2. Real-time PCR standard curve for HHV-6 high-viral-
 1oad samples. PCR positivity of extremely high HHV-6 viral
Ioads (>10° copxes/reacﬁon) was seen only after more than 20
. cycles of singie-step PCR and yields a highly linear log stan-
dard curve with a range of 10° to 2.45 x 108 virus copies per
reaction. The linearity of the assays allows for viral Ioad quan-

T v an e WY NS
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Research) under the following conditions: 94°C for
2 minutes and 20 amplification’ cycles of 94°C for
30 seconds, 60°C for 30 seconds, and 72°C for 30 seconds,
followed by a final 5 minutes’ extension at 72°C. HHV-6
internal nested PCR was performed with internal primers
(Set2) and both HHV-6A and HHV-6B type-spécific
probes (0.2 umol/L each). For extremely high viral loads
(as seen with Case 46), our experience indicates that the
use of two PCR procedures, each with a single HHV-6
type-specific probe, is preferable.

Virus load calcufation

- Because each human diploid cell contains approxxmately

6.6 pg DNA, 1 pg of human genomic DNA from blood was
derived from approximately 1.5 x 10° WBCs. One milliliter
of whole human blood contains approximately 7 x 10°
nucleated cells (WBCs). Thus, the virus copy number (geq)
per milliliter of blood is equal to virus copy number per
pg of DNA (as determined by the real-time PCR assay)
multiplied by 47 ug of DNA per mL blood.

RESULTS

Herpesvirus DNA was commonly detécted, with 94 of 100
donor blood samples positive for the presence of at least

_ ‘one herpesvirus (results summarized in Table 1). No her-
pesvirus DNA was detected in 6 cases. Four herpesvuuses

(HSV-1, HSV-2, VZV HHV-8) were undetected in any

~ sample, and CMV was detected in only a single case.;[n

contrast, EBV (72%), HHV-7 (65%), and HHV-6 (30%). were
commonly detected. All 30 cases of HHV-6 were Type B;
that is, no HHV-6 Type A was identified. Median viralloads
of positive samples (virus geq/mL blood) were 4,371 for
HHV-6 (range 188-61,610,713), 3,196 for CMV (1:case
only), 1,763 for HHV-7 (range 282-27,401), and less than 47
for EBV (range, <47-550,370). A single donor sample con-
taining more than 80 x 10° geq of HHV-6B DNA per mL

. was identified. Because 1 mL of normal adult blood con-

tains approximately 7 x 10°-WBCs, this extremely high
viral load translates to approximately 11 virus copies per
WBC. Seventeen donor blood samples were positive for
the presence of three herpesviruses (16 with EBV, HHV-6,
and HHV-7; 1 with EBV, CMV, and HHV-7).

" tification of samples with high viral load by one-step PCR.

TABLE 1. Prevalence and virus load of herpesviruses in blood donors .
HSV-1 HSV-2 vzZv EBV CcMV HHV-6 HHV-7 HHV-8
Total samples 100 100 100 100 100 ' 100 100 100 *
Positive samples 0 0 0 - 72 1 30 65 : 0 .
Median viral load* . . <47 T 3196 4371 1763
Viral load range <47-5.5 % 10° 188-6.2 x 107 282-2.7 x 10*

* Expressed as virus copy number per mL of whole blood Each PCR procedure was performed on 1 pg of whole-blood DNA, representlng
" approximately 1.5 x 105 WBCs.

Volume 48, June 2008 TRANSFUSION 1183
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DISCUSSION

Given that acute infection with human herpesviruses may
sometimes lead to serious disease, issues regarding the
frequency and clinical significance of blood transfusion—
mediated transmission of herpesviruses from chronically
infected donors to previously uninfected or immunocom-
promised recipients have been raised. Although these
issues have been addressed in the case of CMV, the fre-

quency and significance of infection with the other herp- -

esviruses have not been as thoroughly detailed.

Little information regarding the frequency and virus
load of HSV-1-positive blood donors is available. HSV-1
PCR positivity was not detected in healthy adult blood
donors from three independent studies.>*® With a highly
sensitive real-time PCR assay, we detected no HSV-1-
positive samples from a cohort of 100 adult blood donors.
Our results corroborate the earlier negative reports and
suggest that HSV-1 transmission by blood transfusion is
likely to be a highly unusual event. ,
 Information regarding detection of HSV-2 in healthy
adult blood donors is extremely limited. In one small
study,? HSV-2 PCR positivity was not detected in 20 adult
blood donors. In the current study, we detected no HSV-
2-positive samples from 100 adult blood donors. Our
results corroborate the earlier negative findings and indi-
cate that HSV-2 transmission by blood transfusion is likely
to be a highly unusual event.

Relatively little information regarding the incidence
of VZV DNA positivity in donor blood is available. Hoang
and coworkers? detected only 1 VZV-positive sample (virus
load 39,029 geq/ml) from a total of 20 samples, whereas
de Jong and coworkers’ detected no positive samples from
atotal of 20. In our study of 100 donor samples, no positive
samples were identified. Thus, these data suggest that VZV
transmission by donor blood is likely to be an infrequent
event.

Given the veryreal clinical concerns with transfusion-

~ mediated CMV transmission in immune-compromised

recipients, several studies have addressed the issue of
CMYV positivity in donor blood. Whereas a relatively high
frequency of CMV DNA positivity (19%-33%) has been
described by some investigators,®5® other investigators
have reported much lower rates of CMV positivity, ranging
from 0 to 2.8 percent.>*? Roback and colleagues® identi-
fied only 2 positive samples of 1000 samples from the
United States whereas Nishiwaki and coworkers?® identi-
fied 27 positive samples of 953 samples from Japan. In the
current study, we identified only 1 CMV-positive donor
sample of 100 samples from the United States, a result that
is consistent with the low prevalence previously reported
in US blood donors.? In this previous report,® the 2 positive
samples yielded an estimated 10 to 99 CMV geq per
2.5x10° WBCs. In an earlier article,”® this same group
reported donor blood CMV viral loads ranging from 8 to
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1560 geq per 2.5 x 10° blood WBCs. Our positive sample
contained 3196 CMV geq per mL of blood. Given that 1 mL
of blood contains approximately 7 x 10° WBCs, our single
positive case contains approximately 114 CMV genomes
per 250,000 WBCs, a result rernarkably similar to that pre-
viously reported.®

Give the role of EBV infection in the pathogenesis of
posttransplant lymphoproliferative disorders, there has
been a great deal of interest in determination of EBV viral
load in donor blood. Although EBV infection is very
common with greater than 96 percent seroprevalence in
adults worldwide,' there is a wide range of reported rates
for EBV DNA positivity of donor blood, ranging from 5 to
88 percent »381015-20 Iy this study, with a real-time nested
PCRmethod, 72 percent of the donor blood samples con-
tained EBV DNA. The sensitivity of our assay is 1 geq per
ug of DNA. We suspect that the lower rates for EBV posi-
tivity reported by some investigators were obtained with
less sensitive assays. Regarding EBV DNA load in blood,
Hoang and colleagues? reported 845 geq per mL, Kirnura
and colleagues' reported 585 geq per mL (15.8 geq/pug),
and Maurmann and colleagues!® obtained a range of 3055
to 851,170 geq per mL. The current results indicate that
EBVload varies over a wide range, with some donor blood
samples containing more than 500,000 geq per mL, a
result consistent with those previously reported by Maur-
mann and colleagues." Qu and coworkers® reported the
interesting observation that removal of WBCs from 14 EBV
DNA-~positive whole-blood units rendered all but 1 unit
EBV DNA-negative. Thus, although EBV DNA positivity of
whole donor blood appears to be quite common, the risk
of EBV transmission from red blood cell transfusion is sig-
nificantly reduced by leukoreduction.

In the current study, HHV-6 DNA was detected in
30 percent of the blood donor samples. At least six previ-
ous studies have reported rates of HHV-6 DNA positivity
and virus load from adult donor blood samples. In one
early study, Wilborn and colleagues® reported HHV-6

- positivity in only 5.4 percent of donor blood (buffy coat)

samples. In four later studies, HHV-6 DNA positivity was
detected in 25 to 36 percent of donor blood samples.>?-24
Cuende and colleagues® made the interesting observation
that using 1 pg of DNA, 40 percent of the samples were
positive, a rate similar to that reported in the four previ-
ously mentioned studies, whereas using 5pg DNA,
90 percent of the same samples were positive. Assuming
that these results are not due to contamination, nonspeci-
ficity, or technical error, this finding suggests that detec-
tion of extremely low levels of virus may in some cases
require amplification of larger amounts of sample DNA. It
should be noted, however, that the 30 percent HHV-6
positivity rate obtained in the current study was obtained
with an assay with a high sensitivity (5 geq/ug DNA).
Clearly the most surprising finding from the current
study was the identification of a single blood donor




sample that contained more than 6.1 x 107 geq of HHV-6
per mL of blood. To ensure the validity of this resuit the
assay was performed four times, with the same result
obtained each time. Unusually high levels of HHV-6 DNA
were first reported by Luppi and coworkers® in peripheral
‘blood mononuclear cells from three patients, two with
lymphoproliferative disorders and one with multiple scle-
rosis. The fact that two of the three patients were HHV-6—
‘seronegative suggested that the virus infection was latent.
Luppi and coworkers* further demonstrated that the viral
genome was integrated into WBC DNA. Clark and col-
leagues?® described a single healthy adult with 1.2 x 108
HHV-6 geq per pg DNA (56.4 x 10° geq/mL) in blood that
persisted for at least 10 months with no evidence of active
disease. These findings have been confirmed and
extended by others.?*! Tanaka-Taya and coworkers® con-
cluded that these levels of viremia translate to more than 1
virus copy per blood WBC. Ward and colleagues® identi-
fied six patients with a mean of 107 geq of HHV-6 per mL of
whole blood. These six individuals, ranging in age from
newborn to 58 years, presented with a variety of symp-
toms including neonatal convulsions, EBV-associated
encephalitis, and meningitis, while one individual was a
healthy adult stem cell donor. Based on demonstration of
HHV-6 integration in hair follicle cells and previous
reports of vertical transmission of integrated HHV-6,22
Ward and colleagues® concluded that the virus was
carried by all cells and inherited through the germline. -
The current case represents to our knowledge the first
report of this unusual phenomenon in a healthy adult
- blood donor. Because the virus appears latent and unable

to provoke a humoral immune response, we believe that

‘this phenomenon likely poses no serious risk to an immu-

nocompetent recipient. It is most likely that in a fully

immunocompetent recipient, transfused WBCs carrying
latent integrated HHV-6 will be normally cleared from the
recipient with no residual infected donor cells. On the
other hand, the outcome in immunocompromised recipi-
ents or in those who receive stem cell transplants is less

_ certain. In an immunodeficient patient the possibility of
_ viral activation of latent integrated virus leading to acute
_ virus infection cannot be absolutely excluded. Assuming
that integrated virus is present in hematopoietic stem
cells, it seems likely that recipients of stem cell transplants
from donors that carry integrated HHV-6 will permanently
carry integrated virus in their hematopoietic cells. The
clinical implications of this phenomenon are not known.
HHV-7 infection, like EBV infection, is very common,

- with a reported seroprevalence of 96 percent.* In an early
study, no HHV-7 DNA positivity was detected in 20 donor
blood samples.? In a more recent study, HHV-7 DNA was

" detected in peripheral blood mononuclear cells from
87 percent of blood donors. In the present study, HHV-7
DNA was detected in 65 percent of donor blood samples, a
result similar to the previous study.®® The earlier negative
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results? weré obtained with a nonnested PCR assay
coupled with gel detection of product, whereas the
current results were obtained with a real time PCR assay.
Because the limits of detection of the assays utilized by
Hoang and colleagues® ranged from 222 (VZV) to 1738
(HSV-2), it is likely that the marked difference in HHV-7
DNA prevalence obtained by these studies is due to the
relative insensitivity of the earlier assays.-

HHV-8, the most recently discovered human herpes-
virus, is also the least commonly encountered in the
United States in-terms of seroprevalence, with a range of
less than 1 to 24 percent depending on geographic region
and serologic technique.! In terms of HHV-8 DNA positiv-
ity of healthy adult blood donors, there is relatively little
information. In two independent studies, Hudnall and
colleagues™ and Hoang and colleagues® identified no
HHV-8 DNA positivity from an aggregate total of 40 donor
whole-blood samples, and Broccolo and coworkers®
identified no HHV-8 DNA positivity from 36 donor plasma
samples. The current study extends and corroborates
these negative findings by identifying no HHV-8 DNA
positivity from 100 donor blood samples with a highly

- sensitive assay capable of detecting a single virus copy.

These results indicate that HHV-8 DNA positivity of adult
donor blood in the United States is likely to be a rare
phenomenon.

-
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SUPPLEMENTARY MATERIAL

The following supplementary material is available for this
article:
Appendix S1. Real-time PCR reagents (Word document).

This material is available as part of the online article from:
http://www.blackwell-synergy.com/doi/abs/10.1111/
j-0041-1132.2008.01685.x -

(This link will take you to the article abstract.)

Please note: Blackwell Publishing are not responsible for
the content or functionality of any supplementary mate-
rials supplied by the authors. Any queries (other than
missing material) should be directed to the corresponding
author for the article.
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WHO | New virus from Arenaviridae family in South Atrica and Zambia — Update /1 ~N—v

DRL2008-002

’

New virus from Arenaviridae family in South Africa and Zambia -
Update |

13 October 2008 -- The results of tests conducted at the Special Pathogens Unit, National Institute for
Communicable Diseases (NICD) of the National Health Laboratory Service in Johannesburg, and at the Special
Pathogens and Infectious Disease Pathology branches of the Centers for Disease Control in Atlanta, USA,
provide preliminary evidence that the causative agent of the disease which has resulted in the recent deaths of 3
people from Zambia and South Africa, is a virus from the Arenaviridae family.

Analysis continues at the NICD and CDC in order to characterize this virus more fully. CDC and NICD are
technical partners in the Global Outbreak Alert and Response Network (GOARN).

Meanwhile, a new case has been confirmed by PCR in South Africa. A nurse who had close contact with an

earlier case has become ill, and has been admitted to hospital. Contacts have been identified and are being
followed-up.

WHO and its GOARN partners continue to support the Ministries of Health of the two countnes in various facets

of the outbreak investigation, including laboratory dxagnosxs investigations, active case finding and follow-up of
contacts.
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Links . The mystery virus striking children dead in eastern Uttar Pradesh (UP) has
Donations been diagnosed as "acute encephalitis syndrome" by Union Health Ministry

. experts. Simply put, they do not know what is causing the acute brain fever.
About ProMED-mail -

Within weeks, about 800 cases and 150 deaths were reported from 13
districts in UP, and experts predict that the numbers could rise.

"Less than 5 per cent blood and serum samples have tested positive for
Japanese encephalitis (JE), which has seen major outbreaks in the region
each year," said Dr Shiv Lal, director of the National Institute of
Communicable Diseases. ‘

"Usually, at least 15-20 per cent samples test positive for JE during an
outbreak, but the low positivity is causing confusion this year [2008].
With 4 crore [40 million] children in 27 districts in UP being vaccinated
against JE this year, experts wonder why the fever refuses to go away.
There is no problem with the Chinese vaccine SA 14-14-2," said a health
ministry official. The virus, approved by World Health Organization,

o protects against JE. "We suspect some children could have missed the
vaccination drive.™ All the hospitalised children have reported symptoms of
acute encephalitis.

"Since less than 5 per cent have tested positive for JE, we are
investigating whether the outbreak is a combination of JE and water-borne .
enterovirus that caused the disease in 2006, " said Dr Lal. The Centre is
sending a 4-member team comprising a microbiologist, a pediatrician, an
entomologist, and an epidemiologist to Lucknow and Gorakhpur to track the
outbreak and collect blood and serum samples from hospitalisd children for
viral culture.

"Apart from rapid tests for JE done using kits developed by Pune's National
Institute of Virology,; we will do virus culture to track the elusive cause
of the current outbreak," said Dr Lal, adding that the result could be
expected within 2 or 3 days of collection of the samples.

(byline: Sanchita Sharm]
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Although the details are skimpy, age distribution and clinical description
lacking, yet the available information can be used to propose a grovisioqai_
diagnosis to be investigated. Heavy rainfall and flooding, febrile illness
resembling malaria, and relatively large numbers of death does. remind one’

of leptospirosis. Immediate serological testing for this disease is warranted.

Similar episodes in Orissa and Mumbai a few years ago (all the 3 features
above fitted) turned out to be leptospirosis. In Orissa it was for the
first time (at least recognized), while in Mumbai the presence of
leptospirosis was already known. To add, there is no shortcut to detailed
clinical description and elementary epidemiological investigation of cases
based on specific diagnostic criteria of the outbreak disease, and
exploration of risk factors (to look for transmission pathways). Instead of
doing what one can do locally, the complete dependence on experts from
élsewhere is not good. :

Dr T Jacob John

Christian Medical College
Vellore

India

<vlr tjjohn@sancharnet.in>

{Japanese encephalitis virus infection is an unlikely explanation, but
still under investigation. - Mod.CP

ProMED-mail thanks Dr John for his comments and looks forward to mo;ér,~
information about this outbreak. - Mod.LL] A

[see also: : : . L

Undiagnosed fatal illness — India (03): (UP) RFI 20080826.2666
Undiagnosed fatal illness - India (02): - (UP) RFI 20080811.2478 T
Undiagnosed fatal illness - India (Uttar Pradesh): . RFI 20080331.1194
2007 - :

Japanese encephalitis - India (02) (Uttar Pradesh) 20071026.3486
Undiagnosed viral disease = India {02): (Uttar Pradesh) 20071026.3485
Undiagnosed viral disease - India: (Uttar Pradesh): 20071022.3440
Japanese encephalitis - India  (Uttar Pradesh) 20070930.3233

2006 ’ .

Japanese encephalitis - Indiav(vttar'Pradesh).(03): vaccine safety
20061222.3583 : _ N

Leptospirosis - India (Gujarat): not hantavirus 20060831.2476
Leptospirosis - India {Maharashtra) 20060726.2058

‘Leptospirosis - India (Kerala) 20060609.1612

Leptospirosis - India (Karnataka) 20060123.0226

©2005° ' '

Undiagnosed deaths - India (Uttar Pradesh) (02) 20051115.3342
Undiagnosed. deaths - India: (Uttar Pradesh): RFI 20051113.3322
Leptospirosis - India (Maharashtra) 20050811.2348

2004 i . . :

Leptospirosis - India (South Gujérat)(02)~20040908.2509
Leptospirosis - India (South Gujarat) 20040902.2441
Leptospirosis - India (Tamil Nadu) 20040226.0602]

edes e, cp/1l/msp/sh

*##########################################################*
************************************************************
ProMED-mail makes every effort to. verify the reports that
are posted, but the accuracy and “completeness of the
.information, and of any statements or opinions baséd
- thereon, are not guaranteed. The reader assumes all risks in
using information posted or archived by ProMED-mail. ISID
and its associated service providers shall not be held
responsible for errors or omissions or held liable for any
damages incurred as a result of use or reliance upon posted

or archived material. .
************************************************************
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West Nile virus activity in Latin America

and the Caribbean

Nicholas Komar' and Gary G. Clark?
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Kormar N, Clark GG. West Nile Virus activity in Latin America and the Caribbean. Rev Panam Salud
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ABSTRACT -

. .. Methods.
. cials to obtain unpublished.data.

-Results. West Nile virus infections fxrst appeared in human restdents of the Cayman Is-

<. lands and the Florida Keys in 2001, and in apparently healthy Jamaican birds sampled early

-in 2002. Serologic evidence of WNV infection in 2002 was detected in horses, chickens and res-

"ident free-ranging birds in Guadeloupe, the Dominican Republic, and eastern' Mexico. In

Objectives. ‘West Nile virus (Flavivirus: Flaviviridae;  WNV) - has spread rapidly
throughout the Caribbean Basin since its initial detection there in 2001. This report summa-
rizes our current knowledge of WNV transmission in tropical America. -

We reviewed the published literature and consulted with key public health offi-

2003, WNV spread in Mexico and northern Central America; and serologic evidence was de-

- tected in the Bahamas, Pueérto Rico and Cuba. In 2004; the first serologic evidence of WNV ac-

- tivity in South American- ecosystems surfaced in- September-October in' Colombia and
“Trinidad, where domestic animals circulated WNV- -neutralizing antibodies.

- Conclusions. - The sparse reports of equine, human and avian disease in Latin America and

" the Caribbean is puzzling. Isolates are needed to evaluate viral attenuation or other possible

Key words

: explanatwns for reduced disease burden in tropical ecosystems

. West Nile virus; Latin America; Canbbean reglon, arbovuuses, populahon sur-

.- veillance; flavivirus..:

_ INTRODUCTION

Since West Nile virus (Flavivirus:
Flaviviridae; WNV) first appeared in -
the Western Hemlsphere in New York

1 Centers for Disease Control and Prevenhon, Divi- ‘
- sion of Vector-Borne Infectious Diseases, PO Box

- 2087 Fort Collins, Colorado 80522, United States of

America. Send correspondence and reprint re-: .

quests to Nicholas Komar, ScD, Arbovirus Diseases

Branch, Centers for Disease Control and’ Preven-- -
tion, PO Box 2087, Fort Collins CO 80522, United -
States of America; telephone: (970) 2216496; fax:

(970) 2216476; e-mail: nkomar@cdc.gov -

2 Centers for Disease Control and Prevention, Di~

vision of Vector-Borne Infectious Diseases, 1324
Calle Caiiada, San Juan 00920, Puerto Rico.
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" “in 1999, it has spread rapidly across
“the North American continent, caus-
.ing large numbers of human cases
‘with ‘neurologic disease and death,
“and even greater amounts of milder

disease characterized principally by
fever and rash. Horses and hundreds

‘of species of birds also fell victim to
this emerging virus (1). West Nile
virus ‘spread ‘'southward into the

Caribbean Basin and Latin America as

‘well, where its public health impact re-
mains poorly understood and surveil-
“-lancé systems are unprepared to track - -
" its spread. The virus was first detected
"+.in 2001, in Jamaica and the Cayman Is-

lands. In 2005 WNV activity was re-

‘ported’ from many locations in the

Caribbean Basin, Mexico, Central

'America and the northern rim of South
" “America (Figure 1). In order to pack-

age our current knowledge of WNV
activity and surveillance results from
various locations within - tropical
America, we reviewed published re-
ports and some unpublished data
available from public health officials,
and provide a summary below. We
also comment on the significance of
the surveillance findings and on the

* potential public health threat of WNV

in tropical America.

Rev Panam Salud Publica/Pan Am | Public Health 19(2), 2006
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METHODS

We reviewed peer-reviewed publi--

cations and government reports and
consulted with key public health offi-
cials within Caribbean Basin countries
to obtain unpublished data.

RESULTS
West Nile virus detected in 2001
In the State of Florida (United States

~ of America), Blackmore et al. de-
~ scribed surveillance findings for WNV

in two epidemic foci in 2001—a north- -

ern focus and a southern focus (2). The
northern focus was characterized by

-humid temperate forests typical of the . -

* southeastern United States but unlike

tropical ecosystems in Latin America.
. The first -evidence for WNV activity -
here was a dead: American' Crow:

(Corvus- brachyrhynchos) in fune, 2001.
Nine human cases of West Nile neuro-

logic.disease (WNND) were reported ™
* between IuIy and October." Entomo- -
" logic mveshgatxons near case resi- -
~ ~dences in July detected WNV in three .
. -species of | Culex -(Culex) ‘mosquitoes:: :
. Culex qumquefascmtus, C. nigripalpus -
and C. salinarius (3, 4): The first two of . -~
-“these: species- are. “common further

" south'in the Caribbean Basin.

- The southern epidemic - focus in :

Florida was more typical of Caribbean

Island - ecology ‘and occurred in the’:"
Florida Keys. A human case of WNND'
with onset in July, 2001, represented
the earliest indication of WNV activity -
there. Two. more human cases were re- .
“ported with onsets in August and Sep- -
" . tember, West ane virus_was isolated ...
. from dead comds (e, g., Fish Crow, o
. Corvus osszfragus) and - Streptopeha__ :
~ doves (probably Streptopelia: decaocto, -
. .Eurasian ‘Collared-Dove, an intro-:
~duced species that is also abundant in. '
the Bahamas). Entomologic investiga-
tions were carried out throughout the .
~ Keys during the last quarter of 2001~
(5). Infection rates were highest .in
. Anopheles atropos. 3 of '410), Deinocerites. . :
cancer (2 of 845) and Ochlerotatus tae- 2
morhynchus (2 of 9288). This last |
species is a ferocious human biter, and - .

abundant in coastal locations through-

out the Caribbean Basin. About 20 000

other mosquitoes tested negative. -
Follow-up mosquito surveillance

studies in the Florida Keys in the fol-

lowing two years yielded no WNV in
more than 30 000 mosquitoes tested in

- .. 2002, but.the virus was detected in 10 -

pools representing 53 673 mosquitoes
in 2003 (6). In 2003, infections were de-
tected from May-September. Infected
species included C. quinquefasciatus
(minimum infection rate 1.7 per 1 000),

C. nigripalpus (0.9), O. taeniorhynchus

(0.9), O. condolescens (0.6) and C. errati-

“cus or. declarator (0.6). No infections

were detected in either A. atropos or D.

“cancer even though more than 5 000 of:
_each species were-tested. These find-
ings. suggest. that either WNV became. -

endemic in the Florida Keys but

dropped below levels of. detection in .
+2002, or that multiple, temporally dis-"
'vpersed introductions occurred, result-.
. ing in transmission act1v1ty in both'

2001 and 2003.

“*Although the cnrcumstances of
T WNV mtroduchon into- the Flonda' |

Keys are unknown, the likely explana-

_tion is that migrating birds served as -
‘dxspersal hosts seeding the virus into . -
. ;potential transmxssnon foci -during

their southward migration in-the fall

'of 2000. By: late 2000, WNV activity:
'+ was :reported ‘as far south ‘as North"’

Carolina in the- continental United
States (7). The virus had probably

“spread - even ‘further south at unde- "
tectable levels, to be amplified by resi- -~

dent birds and Culex mosquitoes dur-

‘ing the warmer spring and early
' summer months’ of 2001. While mi-
grating birds are a convenient expla-

nation of WNV dxspersal, other possi-

:ble means of dlsperslon exist, such as
infected mosquitoes that are acciden-
‘tally transported via surface trans- .

portation or airplanes.

South of the Florida Keys, a human_-.
WNND case with no history of inter-
national travel was reported with .
.onset on August 2, 2001, from tiny
.Cayman Brac (area 14 square miles [36 .
square kilometers], population 1200), -
.in the Cayman Islands, south of Cuba ., -
8). Assummg an'incubation period of
2-15 days in_people, this infection.

‘Reo Panam Salud PublicafPan Am | Public Health 19(2), 2006
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- probably occurred in late July, about
the same time that the first human case -
- was infected in the Florida Keys. How-

ever, the laboratory diagnosis of this
case was not announced until October
15, 2001. Laboratory tests were posi-
tive for anti-WNV IgM (indicating re-
cent -infection) and -a -90% plaque-

reduction neutralizing antibody titer

(PRNTy) of 1:1280, compared with a
PRNT,, of 1:80 and <1:10 for St. Louis
encephalitis virus (SLEV) and Dengue-
2 virus, respectively (CDC unpub-
lished data). '

More data supportmg WNV trans-

mission activity in the Caribbean Basin

_in 2001 came from Jamaica, where a

~'Smithsonian  Institution-New  York -
State Health Department research team. =
reported . 17 seropesitive-resident birds = =

of 348 collected in 3 of 4 study sites, all

‘on the western side of the island (9).
-The samples were collected in the first
three months of 2002 but probably re-
“ " flected transmission that had occurred
- .months earlier in 2001. Seropositive
"bird species included Turdus aurantius =

(n = 4), Myiopagis cotta (2), Coereba fla-

- veola (2), Tiaris bwolor 42), and one each -

of seven other species. Seroposmvxtyj

was determined by comparing PRNT,,

titers for WNV, SLEV and Tlheus virus, |
a South American flavivirus that -is -
Vgenetlcally closely related to SLEV, but -
not in the samie antigenic complex as - -
“SLEV and- WNV (10). All 17 WNV-"
positive samples were at least four-fold . -
‘greater in WNV titer than other fla- .
vivirus titers. Three samples were posi-:
tive for SLEV-neutralizing antibodies,
* which has been previously isolated in -
- Jamaica (11). No samples. were positive
for Dheus virus, but . five additional
..samples had similar titers for both: .
"_SLEV and WNV, and these were-classi- .
fied as. undetermmed flavivirus infec-
tions. The 2001 WNV activity in Ja-
.. .maica and the Cayman Islands was
“most likely the result of the same intro- -
duction. mechanism "as “postulated for
_extreme. séuthern” Florida: southward .°
' 'dlspersalofthewrusbelowhnutsofde-d.- .
tection via migrating birds late in 2000.. -© .~
-Operating -under*the- premise ‘that - -
birds would carry WNV along migra- -
tion routes, efforts were initiated tode--.
' tect WNV activity on the southern side *

£
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of the Gulf of Mexico, where millions

of neotropical migratory birds make’

landfall each year and spend the win-

ter months. Beginning in 2000, a joint
effort by the Universidad Auténoma’
de Yucatén and Colorado State Uni-

versity blood-sampled and tested mi-
gratory and resident birds in Yucatdn
State, Mexico. The following year, the
Smithsonian Institution also began
sampling birds on the Yucatdn Penin-

sula. Further south in the Lacandén
Forest of Chiapas State, a joint federal
Mexico-United States study evaluated
blood from about 200 resident domes-
tic animals sampled in July of 2001.

From these, a single seropositive cow
(Bos sp.) with a PRNT,, for WNV of
1:80 and"a PRNT, for SLEV of 1:20,

was considered a probable case of

WNYV infection (12). However, these

authors cautioned against concluding

that WNV had reached southern Mex-
ico. They reasoned that a major range

extension should be confirmed by a
second detection of infection. Also, no’
eviderice of WNV transmission had

been detected at that time in the

nearby Yucatén Peninsula (9, 13). The
Chiapas study demonstrated serologic
evidence for infections dué t6 unchar-. -
acterized flaviviruses which could”

have resulted in cross-reaction with

WNV. Secondary flavivirus infections o '
, "sampled blood and tissues from resi-
" dent birds captured in November,

are notorious for causing elevated het-
erologous flavivirus titers (14). =

Spread of West Nile virus 2002-2004

. In 2002, WNV continued to spreadf
in the Caribbean Basin. Guadeloupe

(French West Indies) reported numer-
ous subclinical infections in horses

and chickens, determined” serologi- "‘
cally by neutralization (15). In July "“northwest Dominican Republic, along
" the border with Haiti (18). Positive -
_‘Domlmcan bird species included
_ Phaenicophilus palmarum (n = 4), two
each ‘of Ploceus cucullatus, Saurothera

2002, 10.4% of the healthy horses in

four locations were positive and by

January 2003, 61.6% had become posi-

tive in these locations. The absence of

reported neurologic disease in thesé

horses is mysterious. Subsequent sur-
veillance in 2003 and 2004 failed to de-

tect any transmission (16).
In the Dominican Republic on the
Greater Antillean island of Hispaniola,

- a University of Kansas study team
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FIGURE 1. Countries of Latin America and the Caribbean with reported activity for West Nile
virus (in black) between 2001 and 2004, including Mexico, Belize, Guatemala, El Salvador,

2002, for museum collections (17). Five

“birds. of 33 (15.2%) from the Parque
~ Nacional Los Haitises on the northeast
*coast tested positive for WNV antibod-

ies by neutralization and a specific

__inhibition-ELISA test. A follow-up
. study in March, 2003, yielded 12 more
- WNV-seropositive birds of 58 (20.7%)
_ at the Parque Nacional Monte Cristi in

longirostris, Loxigilla 'biolacéa and Tur-
dus plumbeus, and one each of ﬁve

‘other species.

" Evidence of WNV infection’ was'
" confirmed in Mexico as of July, 2002.

) Serop031t1Ve horses were reported
“from six states (Chihuahua, Coahuila,

- Cuba, Bahamas, Cayman Islands, Jamaica, Dominican Republic, Puerto Rico (Umted States),
“Guadefoupe (French West Indies), Trinidad and Tobago, and Colombia

Tamaulipas,"v Veracruz, Tabasco and
Yucatdn) (19-21). Seropositive birds
were rare and were first detected in the
early winter months of 2003 (13, 22).
Mexican authorities began wide-
spread serosurveys in horses and birds
in 2003 and found many seropositive
horses in 22 states (J. Mendez, personal
commumcatlon, 4 Feb 2004) with no
human cases in 2003 ‘and six human
cases (three with encephalitis) in north-
ern Mexico in 2004 (23). The first Mexi-
can isolate came from a dead captive

‘common raven (Corvus corax) in Tabasco

State (southeast Mexico) in May, 2003
(21). Additional isolates from dead birds
were obtained in northwest Mexico later

~ in 2003 and 2004. Phylogenetic analy-
sis of the prM-E region of the WNV

genome isolated from the raven in

Tabasco linked it to central United States
 strains from 2002, but revealed slightly

greater genetic variation than previous

Rev Panam Salud PuiblicalPan Am | Public Health 19(2), 2006
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reports for North American WNV

strains (21). Two of the 9 nudeotide mu-

tations resulted in amino acid changes,

and one of these altered a glycosylation

site within the envelope (E) protein. Vir-
ulence testing of plaque-purified subcul-
tures of this isolate revealed variants
with reduced virulence in mice (24).
Similar observations had been made
with a Texas 2002 isolate (25).

The widespread WNV seropositiv-

ity among horses observed in Mexico

in 2003 was also present in the Central
American republics of El Salvador and
Guatemala (26, M.E. Morales-Betoulle
et al,
However, anecdotal reports of fatal or

life-threatening neurologic disease in’

" Mexican and Central American horses

have rarely been confirmed as due to

WNV. One encephalitic horse diag-
nosed with WNV infection was re-
ported from Belize, with onset October
31, 2003. Interestingly, 2 000 birds
sampled in Belize earlier in 2003 and
another 2 000 in 2002 all tested nega-
tive for WNV antibodies (27).

West Nile virus activity continued _

- in the eastern Caribbean region in
2003. In the Bahamas, a human case
. of WNND was diagnosed with onset
“in July, 2003 (28). In early 2004, two
seropositive Turdus plumbeus (of 734
birds sampled) were detected in Guan-
tanamo Bay Naval Base at the eastern

- point of Cuba, and in eastern Puerto
Rico, one_ Coereba ﬂaveola (of 1200
birds sampled) was seropositive, prob-

_ably reflecting transmission in 2003
(29). Three neutralizing antibody- and
IgM-positive, healthy horses were also

"reported in eistern Puerto Rico in’

' May, 2004, and two others were found

in central Puerto Rico in July, 2004
(A. Diaz et al.,, manuscript in prepara-
tion). Mosquitoes collected from the -
- locations where seropositive horses .
' resided tested negative for WNV in-.

fection. Four seropositive horses from

the Havana region and three human
 “WNND cases in central Cuba were an-
nourced in January, 2005 (G. Kouri,
~ personal ‘communication, 2 February' '
© 2005), reflecting transmission in 2004. -

In the fall of 2004, 8 resident.unvac- .
" cinated horses (of 200 sampled) and 2

domestic Muscovy ducks (of 40 resi-

manuscript in preparation).. -

“flavivirus infection”
 plained by theexistence of such a
. virus. The recent dlscovery “of two .
strains of WN-like virus in central Eu-
" rope lends credence to this concern
(32). These two WN-like viruses were
" both identified serologmally as WNV,
_ . but genetxcally ‘they are equldxstant
from both currently recognized WNV
. lineages and each other and may rep-
_resent newly . discovered WNV' lin- _
- 'mechanism for southward dlspersal of
N WNV, then one could imagine a sce-. . = -
" nario in which birds infected with - .
highly virulent strains become too sick
to migrate, while birds infected with™
avirulent strains make the long flights -

dent birds sampled) were seropositive
for WNV in Trinidad (28; R. Salas, per-
sonal commumcatlon, 17 November
2005), and 12 seropositive equines (of
130 sampled) were reported in north-
ern Colombia (30). These reports mark
the first evidence of WNV activity in
South American ecosystems (the is-
land of Trinidad is located within sight
of the South American mainland off
the coast of Venezuela). Efforts to de-
tect WN'V-specific antibodies in resi-
dent and migrant birds in Brazil in
2002 and 2003 were unsuccessful (31).
With the incursion of WNV into north-

~~ern South America in 2004, it becomes
the only. zoonotic flavivirus to have

been ideutiﬁed in six continents.

DISCUSSION

. The failure of efforts to isolate the
virus or detect genomic RNA from
WNV in Latin America and the Ca- .
ribbean (with a few exceptions in’
Mexico) is perplexing and under-:
‘scores the concern that serologic evi-
dence for WNV activity is at best indi-

rect. Flaviviruses are notorious for
their close antigenic relationships and

serologic cross-reactivity (10). In spite -

of strong serologic evidence from
cross-neutralization testing against

known flaviviruses from the region,
“the possxbllxty of nusdxagnosxs due to
cross-reaction with an as yet unrecog-
" nized “WN-like” virus still exists. In’
‘fact, some of the serologlc results .
classified as due to “undifferentiated

Canbestbeex—

" eages or new WN-like ﬂaku'us&s

Another concern is the strong em-

_ phasis placed by several research’
* groups on serologic surveillance of mi- -
gratory birds (9, 13, 22, 29, 31). These
~_studies consume large quantities of

- Rew Pamm Sazud_ Puwm/Pan Am ] Public Health 1%(2), 2006
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‘valuable resources, yet are unlikely to

provide significant results. Given the
recent intense transmission of WNV
during the summers in temperate

North America, the capture of WN-

seropositive avian survivors either
during migration or on the wintering
grounds is to be expected because
many of these birds normally migrate

to neotropical winter territories where-
they probably continue to circulate an-:
tibodies derived from a WNV infection.

acquired on their North American
breeding grounds. Some studies claim
that seropositive migrants are evidence
that birds could carry WNV long dis-

tances. Unfortunately, although plausi-

ble, this conclusion is not valid for two - - .
reasons. First, the possibility that WN- ¢~
seropositive migratory birds were in -
fact infected locally cannot be dis- """
proved. Second, long-distance migra- -
tion by a healthy, antibody-circulating .
bird does not indicate that a viremic .~ -
bird could make the same long- ' -
distance ﬂlght. More data’are needed e
to support such a hypothesls, Ho,w—_f”-r_
ever, the observation. of -infectious .
WNV at high titers in tissues of conva- . ..
~ lescent migratory birds (e.g., Kﬂldeer,f:

Charadrius vociferus) more than one =~ .
week post -infection -and the demon- & ¢

stration of oral infection in - raptors S
would’ suggest that recently infected. .
‘birds that recover from v1rexma, mi-’ .
" grate, and then fall prey to a raptor - -

" may still inttoduce WNV into new dis- .

tant ecosystems if the raptor becomes

“infected and circulates sufficient virus "
in its blood to infect mosquitoes (33). =
- The most pressing concern regard- _ -
ing the reports of WNV in Latin Amer-

ica and the Caribbean is the absence of - -~

_data on the disease burden in people,
_horses or birds. Wldespread resistance -’

" to virulent strains of WNV in Latin' ~

_ American and Caribbean vertebrates -
' (including people) seems highly un-

. likely. However, the selection of resis-
tant WNV strains is plausible. If mi<"
_grating birds are indeed the’ major .-

ns
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across seas and deserts successfully,
spreading avirulent WNV to new
transmission foci along their migra-
tory routes. More research is needed to
evaluate this hypothesis, but if proven,
this bodes well for the future of WNV
-epidemics in North America, as the
avirulent strain might be reintroduced
continually from the south by return-
ing migratory birds. South American
arboviruses have in fact been isolated
from northward-bound birds during
the spring migration in Louisiana (34).
This scenario may also explain the ap-
parent low virulence for SLEV in birds
and horses in North and South Amer-
ica. In fact, South American strains of
SLEV are also less viremogenic in
birds than are North American strains,
and less virulent in mice (35). Whether
an avirulent bird and horse. strain of

WNNV will also be less virulent for hu-.

mans remains to be seen. _

Saint Louis encephalitis virus may
be responsible for considerable cross-
reaction to WNV in'serologic tests of
serum from Latin America. The virus
is expected to cross-react in about 5%
of -primary WNV infections of birds
(36). However, in secondary infec-

tions, the proportion of samples that .

cross-react by PRNT is probably much

1. Komar N. West Nile virus: epidemiology and
* ecology in North America. Adv Vir Res. 2003;

61:185-234. )
2. Blackmore CG, Stark LM, Jeter WC, Ofiveri

RL, Brooks RG, Conti LA, et al. Surveillance: )
results from the first West Nileé-virus trans-" .

niission season in Florida, 2001. ‘Am ] Trop
Med -Hyg. 2003;69(2):141-50.. - ;

3. Rutledge CR, Day JF, Lord CC, Stark LM,.

- Tabachnick W]. West Nile virus infection
rates in Culex nigripalpus (Diptera: Culicidae)

do ot reflect transmission rates in Florida. J'

Med Entomol. 2003;40(3):253-8. - .

4. Godsey MS Jr, Blackmore M, Panella' NA, -
- Burkhalter K, Gottfried K, Halsey L, et al. -
West Nile-virus -epizootiology-in the south-- -

eastern United: States,” 2001. ‘Vector-Borne
Zoonotic Dis. 2005;5(1):82-9. - B

5. Hribar L], Viach JJ, Demay D, Stark LM,

Stoner RL, Godsey MS, ét al. Mosquitoes in-
fected with West Nile virus in the Florida
Keys, Monroe County, Florida, USA. ] Med
Entomol. 2003;40(3):361-3. - -~ -

6. Hribar L], Stark LM, Stoner RL, Demay DJ,
Nordholt AL, Hemmen M], et al. Isolation of
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10. Calisher. CH, Karabatsos N, |
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greater. Secondary flavivirus infec-
tions may explain the high rate of fla-
vivirus antibody-positive serum sam-

‘ples in the Caribbean Basin countries

that cannot be assigned to a specific in-
fection (because of the presence of sim-
ilar titers for multiple flaviviruses). Al-
though rarely associated with disease
in Latin America, SLEV infections are
commonly reported. For example, in
Chiapas, Mexico, 20 (10%) of 196
domestic animals (including three of
five horses) were diagnosed as posi-
tive for SLEV-neutralizing antibodies
by PRNT (12). The known range of
distribution for SLEV was expanded
through the efforts to detect WNV in
the Caribbean Basin. For example, two

" SLE-seropositive birds reported in

Puerto Rico provide the first evidence
of SLEV activity from that Caribbean
location (9, 29). - - '

" CONCLUSION AND

RECOMMENDATIONS

Althoﬁgh WNV has Yet to present a
serious disease threat in Latin America
and the Caribbean Basin, an outbreak

may be pending. The first major out--

break (with >100 human cases of
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 RESUMEN

La actividad del virus del Nilo
“occidental en Amerlca Latma v
el Canbe :

-7 .Resultados. .. Las infecciones
- vez enseres humanos residerités de las Islas Caiman y delos Cayos de la Florida en 2001,
-y en péjaros de aspecto sano de los cuales se obtuvieron muestras a principios de 2002.

Objetivos. El virus del Nilo occidental (VNO, familia Flaviviridae, género Flavivi-
rus) se ha propagado rdpidamente por toda la cuerica del Caribe desde que se detect6 .

" “por primera vez en 2001. En este informe se resumen nuestros conocimientos actua-
" }es acerca dé 1a transmisién del VNO en zonas tropicales del continente americano.
. Métodos.. Revisamos todo lo.que se ha publicado sobre el tema y consultamos aau-

toridades de salud clave para obtener datos inéditos. .
por el virus del Nilo occxdental apareaeron por pnmera

En 2002 se encontraron pruebas serolégicas de infeccién por.el VNO en caballos, pollos -

'y aves de corral no estabuladas oriundas dé Guadalupe, la Reptblica Dominicana y la

parte oriental de México. En 2003, elVNOsedxsemmédentrodeMéncoyporlaparte‘

- . norte de Centroamérica y se encontraron pruebas seroldgicas en las. Bahamas, Puerto
Rico y Cuba. En 2004, las primeras pruebas serolégicas de actividad. virica en ecosiste- . -

mas sudamericanos se detectaron en septiembre y octubre en Colombia y Trinidad,
donde se observaron anticuerpos neutralizantes contra el VNO en animales domésticos.

- Conclusiones. - Estos informes esporddicos de enfermedad equma, ‘humana y aviar -
"’erv América Latina‘y el Caribe son-désconcertantes. Es necesario aislar

las cepas para
determinar si 1a atenuacién del virus u otro factor exphm la mrga de enfermedad re- -

- ducida en ecosnstemas tropxalw.

" Palabras clave
T la poblacin, Ravivirus.

Virus del Ndo ocadenml, Amenca Latma regxén del Canbe arbov1rus, vxgﬂancla de
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- Date: Wed 9 Jul 2008
Who's Who Source: Turkish Daily News, Dogan News Agency report {edited]

awards <http:/(www.turkishdailvnews.com.tx/atticle.php?enewsid=109351>
Citing ProMED-mail L ‘ ’ .
. Oon Mon 7 Jul:2008, 3 people were pronounced dead at hospitals in the
Unks provinces of Bursa, Canakkale, and Samsun, taking the death toll from
Donations : tick bites to 37 in the past 2 months. According to the Dogan news

- agency, a resident of the westein province of Bursa went camping 10
About ProMED-mail days ago.and was bitten by a tick. He was hospitalised and diagnosed

with the deadly Crimean-Congo hemorrhagic fever (CCHF), and moved to.
the intensive care unit. ’

In the western province of Canakkale, a man died in hospital after
being treated for suspected CCHF infection. He had told rélatives
that he ‘had seen a tick on his body. He was ‘buried in a -zinc casket
with lime spread over the grave as a. precaution. Another person had N
died from CCHF in the same province last .month’ [June 20087 . :

Another man died from CCHF on Monday (7 Jﬁl~2008] in ihe’portherﬁ_
province of Samsun after he was bitten by a tick and :embged it with his hand.

The'Health Ministry also issued a statement to warn peoplé against
ticks. In case of a tick bite the skin should be covered with [an
antiseptic]. 'The tick should be’ removed by doctors* using tweezers
with great care and iodine should be applied to the bite. Health
Ministry officials said ticks should never be killed by hand. "

Moreover, those people, touched by any tick, should be kept under
medical observation for 10 days, and. go to the nearest hospital if
they have symptoms such as fever, headache, naisea, vomiting, or
diarrhea, 'officials from the Health Ministry said. :

CCHF mainly affects animals. Ticks, which live on sheep and cattle,
can sometimé’s pass the virus to people. It is a [haemorrhagic] fever
where patients can bleed to-death if they ‘are not treated quickly.
Those infected can transmit the virus through their blood or saliva.
The disease.is endemic in parts of Africa, Asia, gnd—Europe. Health
authorities. said a warmer .climate, which Turkey has experienced in
recent yeats, could mean a larger tick population’that could in turn
infect more’people with the disease. T

Communicated by:
ProMED-mail Rapporteur A-Lan Banks

[The CCHF death toll in Turkey has risen from 33 on 4 Jul 2008, when
more ‘than 550 cases were recorded, to the present 37. : i ;

The HealthMap/ProMED-mail interactive map:of Turkey is available at )
<http://healthmap.orq/p;omed?v=39.1,35¢2,5>, .. -

.‘tp:/ / www.promedmail.prg/ pls/otn/f?p=2400:1001 :_3396654781 276842::NO::F2400_P17001_BACK_P... 2008/08/01
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and a map delineating the administrative provinces of Turkey can be accessed
<http://www.mapsofworld.com/turkey/turkey-political-map.html>. - Mod.CP]

[see also: o - e S .
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[nvestigation of Outbreak of Infectlons Caused by Salmonella
Saintpaul

Zases infected with the outbreak
itrain of Salmonella Saintpaul,
Jnited States, by state, as of July
1,2008 9pm EDT

3]

click map to view a larger.image. -
ncidence of cases of infection with:
he outbreak strain of Salmonella -
jaintpaul, United States, by state,
v] ofJuly 7, 2008 9PM EDT "

J pdate for July 8 2008 Case count mformatlon as of 9 pm EDT July 7 2008

Tlick Here fg[ Agﬂce to Consumers

DCis eollaboratmg with. publlc health ofﬁcxal,d in many states the Indlan Health Serv1ce and the U S. Food and Dmg Admlmstrauon
FDA) to investigate an ongoing multi-state outbreak of human Salmonella serotype Saintpaul infections. An initial epidemiologic

" nvestigation comparing foods eaten by ill and well persons identified consumption of raw tomatoes'as su'ongly linked to illness.
Recently, many clusters of illnesses have been’ 1dent1ﬁed in several states-among persons who ate at restaurants. These clusters led us to
woaden the investigation to be sure that it encotfipasses food items that are commorily. consumed with tomatoes. Fresh tomatoes, fresh.
wot chili peppers such as )alapeﬁos and fresh tro-are the lead: hypotheses.. However, at this pomt m the mvestxgatlon, we can nelther
lirectly 1mplxeate one of these mgredlents as the smgle source, nor dlscard any as e possxble source ; S

since April, 991 pexsons mfected thh Salmonella Samt aul w1th thé samic genetxe fmger.prmt have been 1dent1ﬁed i 41 states the »
district of Columbia, and Canada. These were 1dent1ﬁed because chmcal Iaboratones in all states'send Salmonella stpams from ill
sersons to their State public health laboratory for characterization. One new state, West Virginia, reported:an ill person. The: number of
1 persons identified in each state is as follows: Alabama (2 persons) Arkansas (13), Arizona (47), California (8), Colorado 13),
“onnecticut (4), Florida (2), Georgia (24), Idaho (4), Illinois (95), Indiana’ (14), Towa (2), Kansas (17), Kentucky 1), Louisiana (1),
Aaine (1), Maryland (29) Massachusetts (24) chhlgan (7) anesota (10) Mlssoun (12) New Hampshlre @, Nevada (1 1) New

tp:// www. cdc gov/ pnnt.do”ur!—http%3A/ / www cdc gov/ salmonella/ samtpaul/ archwe/ 070808 html 2008/ 08/ 29

1
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Jersey (9), New Mexico (98), New York (28), North Carolina (10), Ohio (8), Oklahoma (24), Oregon (10), Pennsylvania (11), Rhode
Island (3), South Carolina (1), Tennessee (8), Texas (382), Utah (2), Virginia (29), Vermont (2), Washington (4), West Virginia (1),
Wisconsin (11), and the District of Columbia (1). Four ill persons are reported from Canada; three appear to have been infected while
traveling in the United States, and one illness remains under investigation.

Among the 711 persons with information available, illnesses began between April 10 and June 25, 2008, including 275 who became ill
on June 1 or later. Many steps must occur between a person becoming ill and the determination that the illness was caused by the
outbreak strain of Salmonella; these steps take an average of 2-3 weeks. Therefore, an illness reported today may have begun 2-3 weeks
ago. Patients range in age from <1 to 99 years, 48% are female. The rate of iilness is highest among persons 20 to 29 years old; the rate
of illness is lowest in children 10 to 19 years old and in persons 80 or more years old. At least 194 persons were hospitalized. One death
in 2 man in Texas in his eighties has been associated with this outbreak. In addition, a man in his sixties who died in Texas from cancer
had an infection with the outbreak strain of Salmonella Saintpaul at the time of his death; the infection may have contributed to his death

Only 6 persons infected with this strain of Sa/monella Saintpaul were identified in the country during April through June of 2007. The
previous rarity of this strain and the distribution of illnesses in all U.S. regions suggest that the implicated food is distributed throughout
much of the country. Because many persons with Salmonella illness do not have a stool specimen tested, it is likely that many more
illnesses have occurred than those reported. Some of these unreported illnesses may be in states that are not on today Os map.

Health officials have worked continuously since late May to investigate this outbreak. CDC has sent 17 people to the field to work with
- other public health officials. The investigation is complex and difficult. One difficult aspect is that people often have difficulty )

remembering exactly what foods they ate, and remembering specific ingredients is even more difficult. Although laboratory testing of

fc s might help, perishable foods that were consumed by ill persons are often not available to test. '

Clinical features of Salmonella Infection

Most persons infected with Salmonella develop diarrhea, fever, and abdominal cramps 12-72 hours after infection. Infection is usually
diagnosed by culture of a stool sample. The illness usually lasts 4-7 days. Although most people recover without treatment, severe
infections may occur. Infants, elderly persons, and those with impaired immune systems are more likely than others to develop severe
iliness. When severe infection occurs, Salmonella may spread from the intestines to the bloodstream and then to other body sites, and can
cause death. In these severe cases, antibiotic treatment may be necessary. s .

Advice to consumers

At this time, FDA is advising U.S. consumers to limit their tomato consumption to those thiat are not the likely source of thiis outbreak.
These include cherry tomatoes; grape tomatoes; tomitoés sold with the vine still attached; tomatoes grown at home; arid red plum, red
Roma, and round red tomatoes from specific sources listed at: http://www.fda, gov/oc/opacom/hottopics/iomatoes.htm]*. Consumers

. should be aware that raw tomatoes are often used in the preparation of fresh salsa, guacamole, and pico de gallo,.are part of fillings for
tortillas, and are used in many other dishes. , PR T oL TR

C - sumers everywhere are advised to:

Refrigerate within 2 hours or discard cut, peeled, or cooked tomatoes.
Avoid purchasing bruised or damaged tomiatoes and discard any that appear spoiled.
_ Thoroughly wash all tomatoes under running water. , - _ N ) »
Keep tomiatoes that will be consutfied raw Separate from raw meats; faw seafood: and raw produceitemms. =~ o
Wash cutting boards, dishes, utensils, and counter tops with hot water and soap when switching between types of food products.

¢ 6.0 & o

FDA recommends that U.S. retail outlets, restailrants, and foed service operators offer only fresh and fresh cut red plum, red Roma, and
round red tomatoes and food products made from these tomatoes from specific sources listed at:

Jtwrww fda. govioc/opacom/hottopics/tomatoes. htmI#retailers*. Cherry tomatoes, grape tomatoes, and tomatoes sold with the vine

still attached from any source may be offered.

FDA information on this investigation can be found at: http://www.{da. gov/oc/opacom/hottopics/tomatoes. htrl*

More information about Salmonella and this investiggﬁon can be found at:

Salmonella in tomatoes FAQs
Timeline for Reporting of Cases

« New Mexico Department of Health T4 (PDF — 191 KB)

* Anzona Department of Health Services News Reléase - Tomatoes: Caution Urged*

¢ Texas Department of State Services - rs Update, Ju 8*

Kansas Identifies 3 Ca inked t iti-State eak*

http:// www.cdc.gov/ prinf.do?urlihttp%3A/ /www.cdc.gov/salmonella/saintpaul/archive/070808.html - 2008/08/2¢

-~
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Kentucky Cabinet for Health and Family Services Press Release

Indiana State Department of Health Media Update on Salmonella Outbreak*

Maryland Department of Health and Mental Hygiene News Release

Missouri DHHS: State health department issues cautions about tomatoés*

New Jersey Department of Health and Human Services: NI Reports Four Salmonella Cases Linked to Multi-State Outbreak
Utah Departinent of Health: Health News

nformation on the safe handling of produce can be found at: wWw.cfsén_.fdﬁ.gbii/&dms/pr()d's:ife.hml.f'.
Previous Updates on this Qutbreak

July 7, 2008
July 4, 2008
July 3, 2008
July 2, 2008
July 1,2008
-June 30, 2008
June 27, 2008
June 26,2008 °
June 25, 2008 -
June 24, 2008 -

June 23, 2008

June 20, 2008

June 18, 2008

Juge 16, 2008

Junie 12, 2008

June'9; ZQ)_ ; ,

June7,2008

" *Links to non-Federal organizations’ found at thls site are provided solely as a service to our users. Thcse hnks do not constltute an .’
mdorsement of these organizations or their programs by CDC.or the Federal Govcrnment, and none should be inferred. CDC is not
esponsﬂ)le for the content of the mdlvxdual orgamzatxon Web pag&s found at these lmks . : . .

*age last modified: July 8, 2008
“ontent Source: NatlonaIC ter or. notc Vector-Bome and Entenc Dlseasa Z D

Jage Located on the Web at http*llwww.cdc.gov/salmonellalsamtpaul/archlvem70808.html

czzumns rcm nsssasx-: caurnoa. Asn smsvsmmn
: snw‘sn & nam.:mtsmamm.x* ‘

tp://' wwW.-;ﬁ,dc.gov/ priq_t.do?url=http%3A/ /www.cdc.gov/ salm@ﬁglla[ sai _r_)tp.a'_ul_/ archive/ 0_70808._html 2008/ 08/29 o
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TRANSFUSION COMPLICATIONS

Estimated risk of Chikungunya viremic blood donation during an
epidemic on Reunion Island in the Indian Ocean, 2005 to 2007

Cécile Brouard, Pascale Bernillon, Isabelle Quatresous, Josiane Pillonel, Azzedine Assal,
Henriette De Valk, and Jean-Claude Desenclos for the workgroup “Quantitative Estimation of the
Risk of Blood Donation Contamination by Infectious Agents”

BACKGROUND: Between 2005 and 2007, Chikungu-
nya virus (CHIKV) caused a massive epidemic on
Reunion island with a major peak in the number of
cases in February 2008. Blood donation was interrupted
on the island in January 20086,

STUDY DESIGN AND METHODS: Estimates of the
mean risk of viremic blood donation on Reunion island
were computed for different phases of the epidemic.
Calcutations used CHIKV incidence estimates derived
from sentinel surveillance, duration of viremia, and fre-
quency of asymptomatic infection. Data on these two

last parameters were initially based on hypotheses and -

subsequently obtained from studies carried out during
the outbreak. The estimated risk was compared to the
results of CHIKV nucleic acid testing (NAT) imple-
mented for platelet (PLT) donations screening.
RESULTS: Over the course of the outbreak, the mean
risk was estimated at 132 per 100,000 donations. The
risk peaked at 1500 per 100,000 donations at the
height of the outbreak in February 2006. Ini total, 47
blood donations would have been potentially viremic if
blood collection had not been interrupted. During this
period, an estimated 312,500 of 757,000 inhabitants
had been infected by mosquito-borne transmission.
From January to May 2006, the estimated mean risk
(0.7%) and observed risk on PLT donations (0. 4%)
were of the same order of magnitude. -
CONCLUSION: During this large outbreak, the esti-

" mated risk of viremic blood donation was high, but fow
compared to the risk of mosquito-bome CHIKV trans-
mission. The estimated risk was corroborated by the
concordant results with the observed risk.

149

hikungunya virus (CHIKV) is an alphavirus that

belongs to the Togoviridae family, transmitted

by Aedes mosquitoes. It was first identified in

1952 during an outbreak in Tanzania.!? After-
ward, it caused many outbreaks in Africa37 and in Asia 381!
In Africa, a sylvatic transmission cycle between wild pri-
mates and mosquitoes is thought to maintain the virus,
whereas in Asia, it is transmitted from human to human
through an urban transmission cycle.? CHIKV infection is
mainly characterized by sudden onset of fever, arthralgia,
myalgia, headache, and edemas.'*#1213 Other symptoms
like rash, epistaxis, gingivorrhagia, nausea, vomiting,
flushed face, or photophobia have also been described.
The most typical clinical sign is polyarthralgia that is gen-

erally very painful, as suggested by its name Chikungunya

meaning in the language of the Tanzanian Makonde
plateau “that which bends up” in reference to:the stooping
posture adopted by patients because of the severity of the
joint pains. The symptoms usually resolve within a few
days, but in some severe cases, arthralgia may persist for
months or years.*® Serosurveys implemented during
prior outbreaks have demonstrated that Chikungunya
infection can also be asymptomatic.?

In early 2005, CHIKV emerged for the first time in the
southwest Indian Ocean region {(Comoros, Reunion,

ABBREVIATIONS: CHIKV = Chikungunya virus; WNV = West
Nile virus.

From the Institut de Veille Sanitaire (InVS) (French Institute of
Public Health Surveillance), Saint-Maurice, France; Etablisse-
ment Frangais du Sang (EFS) (French Blood Services), Tours,
France.

Address reprint requests to: Cécile Brouard, Institut de Veille
Sanitaire, Département des Maladies Infectieuses, 12 Rue du Val
d'Osne, 94415 Saint-Maurice, Cedex, France; e-mail: ¢c.brouard@
invs.sante.fr.
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November 13, 2007, and accepted November 13, 2007.
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Fig. 1. Distribution of symptomaﬁc cases of CHIKV. irifection per week of onset of symptoms, Reunion Island, March 28, 2005,

through April 15,2007.

Mayotte, Seychelles, Mauritius, and Madagascar Islands).
" On Reunion Island, the first cases were identified at the '

end of April 2005. After a first epidemic peak in May
through June 2005 with a maximum of 450 cases during
the second week of May, the number of cases decreased
during the southern hemisphere winter season. At mid-
December, an exponential increase in cases occurred,

" with almost. 10,000 estimated cases at mid-January 2006

(Fig. 1). Because of concerns about the possible transmis-
sion of CHIKV by blood transfusion, the French Blood Ser-
vices (EFS) interrupted blood donations on the island
from January 23, 2006, except donations for platelets
(PLTs) for which systematic screening for CHIKV genome
by nucleic acid amplification testing (NAT) was set up.
At thdt moment, we estimated the risk of CHIKV
viremic blood donation. Afterward, we updated these esti-
mates since more accurate data were available on the inci-
dence of infection and on the frequency of asymptomatic
infections. We compared the estimated risk of viremic
blood donation to the observed proportion of viremic PLT
donations determined by CHIKV NAT screening.

MATERIALS AND METHODS

. The estimates were performed by the French Institute of

Public Health Surveillance (InVS) in the setting of a work-

'1334 TRANSFUSION Volume 48, July 2008

group including the French Agency for the Safety of Health
Products (Afssaps), the French Blood Services (EFS), and
the National Institute for Blood Transfusion (INTS). In
early 2005, this group initiated a project with the aim of
obtaining a priori quantitative risk estimates of contami-
nation of blood donations by infectious agents for various

_scenarios in terms of incidence and time-space

150

distribution.™

General approach

The first estimates performed in January 2006 (“prelimi-

nary estimates”) concerned the two following periods:
Period A, from the detection of the first cases in April 2005
to mid-December 2005 when a large increase of cases
occurred (March 28-December 18, 2005; 266 days); and
Period B, from mid-December until the interruption of
blood collection (December 19, 2005-January 22, 2006;
35 days; Fig. 2).

These estimates were later refined with consolidated

incidence data, corrected for delayed care-seeking and

delayed reporting and more precise estimates of the pro-
portion of asymptomatic infections obtained through a
seroepidemiologic survey carried out at the final phase of
the outbreak (“retrospective estimates”).-We also esti-
mated the risk of viremic blood donation for five different

PTe———
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Fig. 2. Periods for risk estimates and distribution of symptomatic cases of CHIKV infection per week of onset of symptoms,

Reunion Island, March 28, 2005, through April 15, 2007.

periods of the outbreak with these updated data
(Fig. 2). . :

By use of the quarterly numbers of blood donations
collected on Reunion Island in 2005 (unpublished data
from EFS), we could then estimate the number of blood
donations that would have been collected in 2006 if blood
donations had not been interrupted.

To assess the validity of our risk estimates, we com-
pared the estimated risk of viremic blood donation (“esti-
mated risk”) to the observed proportion of viremic PLT
donations collected and screened for CHIKV genome
(“observed risk”) over the same period.

Statistical approach

An approximating formula developed by Biggerstaff and
Petersen!® in 2002 for West Nile virus (WNV) was used to
estimate the mean risk of viremic blood donation by
CHIKV. This formula combines the proportion of asymp-
tomatic (Pa) and symptomatic (Ps) infections with the
duration of viremia among asymptomatic infected indi-
viduals (V&) and the duration between onset of viremia
and onset of symptoms in symptomatic patients (V5s). This
provides the mean time an infected individual is viremic
and asymptomatic. Dividing this mean duration of

3
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viremia by the length of the outbreak period (L) then pro-
vides an estimate of the probability that an individual
donates blood during viremia, assuming that a person
with symptoms would self-defer or be excluded from
donation by the predonation medical examination. Com-
bined with the incidence (J) of the infection (including
both symptomatic and asymptomatic infection), it gives
an estimate of the mean risk of viremic blood donation:

(PaxVa) Z (PsxVs) 1.

Mean risk =

As suggested by Biggerstaff and Petersen, risk confidence
bounds were obtained by multiplying the confidence
bounds of I by {(Pax Va) + (Ps x V5)}/L. Confidence inter-
vals (CIs) of I were calculated with Fleiss quadratic
method.*®

Data on duration of viremia

In January 2006, few data were available on the duration of
CHIKV viremia. In 1964, Sarkar and coworkers!” described,
from virologic studies of hemorrhagic fever in Calcutta,
that CHIKV was most frequently isolated from blood
within 48 hours after the onset of symptoms, but that it
had been isolated as late as 6 days after the onset of illness.

Volume 48, July 2008 TRANSFUSION 1335
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The duration of viremia has been more extensively docu-
mented for dengue viruses: 1 or 2 days before the onset of
symptoms and between 4 and 6 days and as late'as 12 days
after the first symptoms.’®? We thus used the following
parameters for CHIKV: 1.5 days for the mean duration
between onset of viremia and onset of symptoms among
symptomatic patients (V5) and 1.5+ 6 = 7.5 days for the
mean duration of viremia among asymptomatie infected
individuals (V@) assuming that the whole duration of
viremia is similar in symptomatic and asymptomatic
infections. , '

The same estimates of duration of viremia were used
for the retrospective estimates since consistent observa-
tions were reported during the outbreak on Reunion
Island. Thus, during this epidemic, CHIKV has been iso-
lated from blood mostly within 5 days and as late as
12 days after the onset of symptoms. In some cases,

CHIKV viremia might have persisted over 12 days since -

viral loads at 12 days were high.?!

Data on the proportion of asymptomatic infections "

For the preliminary estimates in January 2006, in the
absence of data on the proportion of asymptomatic
CHIKV infection, two hypotheses were formulated based
on the proportion of asymptomatic infections reported
during outbreaks of dengue:*?* a minimal proportion of
‘asymptomatic infection of 30 percent and a maximal pro-
portion of 70 percent. . ,

Between August and October 2006, a seroprevalence
study was conducted among the general population of
Reunion Island.* This survey showed that 38 percent of
the inhabitants of Reunion Island had been infected by
CHIKV. The preliminary results indicated that 6 percent of
the study population had a positive CHIKV serology
without having reported CHIKV symptoms. This suggests
that approximately 15 percent . of infected individuals
during this outbreak may have had an asymptomatic
infection. Therefore, this proportion of 15 percent was
used for Pa for the retrospective estimates. ‘

Incidence of CHIKV infection :

We used the incidence data in the general population for
the risk estimations assuming that potential blood donors
had the same risk of CHIKV infection as the general popu-

., lation. The population of interest was the inhabitants of

Reunion Island estimated at 756,745 by a population
census conducted in 2004 by the National Institute for
Statistics and Economics Studies (INSEE). CHIKV:inci-

dence data, by week of onset of symptoms, were obtained . -

from the Reunion-Mayotte Interregional Epidemiology
Unit, which had started surveillance for CHIKV infection
as soon as the first cases were reported in April 2005. A
suspect case of CHIKV infection was defined as a patient
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with an abrupt onset of fever over 38.5°C associated with
incapacitating arthralgia in the absence of any other
potential cause of infection. From April to December 2005,
surveillance relied on vector control teams, which’con-
ducted active and retrospective case-finding around the
cases reported by a sentinel physician network, medical
laboratories, private practitioners, and patients them-
selves. The number of cases took into account the symp-
‘tomatic patients responding to the case definition

whether or not they had consulted a general practitioner.

During this period, approximately 67 suspect CHIKV cases
were identified by active case-finding for every suspect
case identified by the sentinel network physicians. From
mid-December onward, the number of cases exceeded the
capacity of the active surveillance system, and surveil-
lance was then entirely based on the sentinel network. To

‘estimate the total number of cases from the .sentinel

network data, the multiplier of 67, derived during the

' phase of active case finding, was used.?

‘For the estimations of the risk of viremic donations,

~we calculated the estimated incidence of symptomatic

and asymptomatic CHIKV infection by multiplying the
estimated incidence of suspect cases by 100/(proportion
of symptomatic infections).

RESULTS

Preliminary estimates

When the preliminary estimates were performed at the
end of January 2006, the number of CHIKV suspect cases
was 6500 for Period A and 25,000 for PeriodB.:- For
Period A, the estimated mean risk of viremic blood dona-
tion was 15.2 per 100,000 donations, under the minimal
hypothesis of 30 percent asymptomatic infections, and

' 61.3 per 100,000.donations, under the maximal hypothesis

of . 70 percent asymptomatic infections -(Table1).: For
Period B, the mean risk reached 445 per 100,000 dona-

tions, under the minimal hypothesis and 1,793 per,

100,000 donations, under the maximal hypothesis. -

Retrospective estimates

The retrospective estimates used the results of the sero-
prevalence survey that estimated the proportion of
asymptomatic CHIKV infections during this outbreak at
15 percent. The updated estimate of the number of symp-
tomatic cases was 6,864 for Period A and 34,002 for
Period B (Table 2). Risk of viremic blood donation was
then estimated at 9.6 and 362.5 per 100,000 donations for
Periods A and B, respectively. The risk estimates for the
five periods of the outbreak are shown in Table 3. Between
the identification of the first CHIKV cases and the inter-
ruption of blood donations (Period 1), 7 of 14,450 blood

donations collected could have been viremic. During
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TABLE 1. Preliminary risk estimates of viremic blood donation, Reunion island, March 28, 2005, through
January 22, 2006 .

per 100,000
Estimated risk of viremic blood donation
Per 100,000 blood donations (95% Cl)
Per estimated number of blood
donations (95% Cl)

15.2 (14.9-15.5)
2.0/12,800 (1.9-2.0)

Period A, Period B,
Mar 28-Dec 18, 2005 Dec 19, 2005-Jan 22, 2006
Minimal Maximal Minimal Maximal
hypothesis hypothesis hypothesis hypothesis
Estimated number of symptomatic cases 6,500 6,500 25,000 25,000
Proportion of asymptomatic infections (%) 30 70 30 70
Estimated number of infected cases 9,286 21,667 35,714 83,333
Period length (days) 266 266 35 35
Estimated incidence of CHIKV infection 1,227 2,863 4,720 11,012

61.3 (60.6-62.2)
7.9/12,800 (7.8-8.0)

445.0 (440.5-449.5)
7.1/1,600 (7.0-7.2)

1,793.4 (1,781.9-1,804.9)
28.7/1,600 (28.5-28.9)

TABLE 2. Retrospective risk estimates of viremic blood donation,
Reunion Island, March 28, 2005, through January 22, 2006

Although an estimated 7 viremic
donors had donated blood before the

collection was interrupted, no case of

Per estimated number of blood

1.2/12,800 (1.2-1.3)
donations (95% Cl)

5.8/1,600 (5.7-5.9)

Period A, Period B, . . )
Mar 28- Dec 19, 2005- t.ransfusmn-trans‘nuttejd CHIKY mfecf-
Dec 18, 2005 Jan 22, 2006 tion has been identified during this
Estimated number of symptomatic cases . 6,864 34,002 period.
Proportion of asymptomatic infections (%) 15 15
Estimated number of infected cases 8,075 40,002
Period length (days) 266 35" DISCUSSION
Estimated incidence of CHIKV infection 1,067 5,286 :
per 100,000 During this first and massive epidemic
Estimated risk of viremic blood donation : : 3
of CHIKV infection Reunion Island,
Per 100,000 blood donations (95% Cl) 9.6 (9.4-9.8) 362.5 (359.0-366.0) Kv on on slan

we computed estimates of the risk of
CHIKV viremic blood donation, in real

Period 2, at the height of the epidemic, the estimated risk
of viremic blood donation was 1,500 per 100,000, that
is, 29 potentially viremic donations if blood collection
had continued. The estimated risk then decreased due
to diminishing CHIKV transmission: 210 per 100,000
between March and June 2006 (Périod 3), 1.4 per 100,000
for the second semester of 2006 (Period 4), and 0.27 per
100,000 for the first months of 2007 (Period 5), that is, 1
potentially viremic blood donation every 21 years on the
basis of 17,500 blood donations collected each year.
Finally, over the course of the outbreak, a total of 47 of
35,750 blood donations might have been viremic if blood
collection had continued. Simultaneously, an estimated
312,500 of 757,000 inhabitants have been infected by
mosquito-borne transmission.

Comparison between estimated risk and observed
risk’

Between January 23 and May 7, 2006, 2 of the 500 PLT
donations screened for CHIKV RNA were positive (0.4%).
One donor developed CHIKV symptoms on the day after
the blood donation, the other remained asymptomatic.
The risk of viremic blood donation over this period was
estimated at 720 per 100,000 blood donations, that is,
0.72 percent.
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time during the ascending phase of the
major epidemic peak, and afterward,
we refined these estimates with newly available data.
Although we underestimated the incidence of CHIKV
infection in our preliminary calculations, we overesti-
mated the proportion of asymptomatic infections. Conse-
quently, the preliminary estimates were 1.2- to 6.4-fold
greater than the retrospective calculations. The prelimi-
nary estimates, however, provided a right order of magni-
tude of the risk in real time in an emergency context. The
retrospective calculations indicate a mean risk over the
course of the outbreak, between April 2005 and April 2007,
of 132 per 100,000 donations. The mean risk peaked at
approximately 1,500 per 100,000 donations at the height
of the outbreak in February 2006. In total, potentially.
47 of 35,750 blood donations might have been viremic
between April 2005 and April 2007 if blood collection had
not been interrupted. We also estimated that 7 blood
donations were viremic before the interruption of blood
donations on the island. Therefore, this measure enabled
the avoidance of 40 potentially viremic donations. By way
of comparison, during the outbreak, the total number
of individuals infected through mosquito-borne CHIKV
transmission is estimated at 312,538 individuals.

This apprgach has several limitations. The estimates
provided. relate to a mean risk, which supposes that the
risk is constant over the studied period and for the
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0.01/4,890 (0.01-0.02) 47.3/35,750 (47.2-47.4)

9.9/4,710 (9.8-9.9)  0.14/9,760 (0.13-0.15)

29.1/1,940 (29.0-29.2)

7.3/14,450 (7.3-7.4)

Per estimated number of blood

donations (95% Cl) -
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geographic area. Although éstimates were performed for
several periods selected according to the level of inci-
dence, the number of cases and consequently the risk

might have been highly variable during the studied

period. In addition, the risk of infection varied by geo-
graphic area as later demonstrated by the seroprevalence
survey that showed that 29.6 percent of the inhabitants of
the North have been infected whereas in the East, this
proportion reached 48 percent.* Consequently, the mean
risk underestimates the maximal risk, corresponding to
the peak of the outbreak and to the area where CHIKV
transmission was maximal. This maximum risk, however,
is highly time and space limited. -

To obtain a more dynamic sight of the risk over the
course of the epidemic and estimates of the maximal
risk, it would have been necessary to develop an
approach similar to the one proposed by Biggerstaff and

Petersen’®? for the WNV epidemic in 2002 in the United

States. The latter is a statistical approach based on impu-
tation and resampling techniques providing daily esti-
mates of the risk of blood contamination in an epidemic
setting. Conducting such an analysis in the context of
this large and long-standing outbreak would have been
computationally cumbersome. In our opinion, such a
refinement was not essential in regard to tlie main gbjec-
tives of the study, that is, providing a right order of mag-
nitude of the risk as an aid for risk management. We
considered that providing an approximation of the mean
risk over five periods was a suitable alternative. To
compute these mean risks, we therefore used the
approximating formula proppsed by Biggerstaff and
Petersen.” In 2003, Biggerstaff and Petersen demon-

. strated for the WNV epidemic in 2002 in the United
‘States that the approximating formula provides a reason-

able approximation to the mean risk of transfusion.! The

‘same work of comparison of the mean risks estimated by

this method and by statistical resampling was carried

‘out, in the setting of our workgroup, for an outbreak of

acute hepatitis A in France that occurred in 1996 through
1997.14# It also concluded to a good concordance of the
results of both methods. Note that the Cls presented with
our ‘mean risk estimates do not take into account the
uncertainty on the duration of viremia, the proportion of
asymptomatic infections, nor the coefficient of 67, used
to estimate incidence of symptomatic infections from
the sentinel network data. Even though this limitation

led to artificially narrow CIs, point estimates of mean risk

should not be affected.
Our incidence data were derived from a sentinel sur-

veillance system. Because a clinical case definition was

used, it is possible that other febrile illnesses, not due to
CHIKV, were included in the case count. The positive

'.predictive value of a clinical case definition, however,

greatly improves if incidence is high. Therefore; the
inclusion of noncases in the casé count, leading to
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overestimation of the incidence and hence the risk of
viremic donation, is more likely to occur outside an out-
break setting. The validity of the extrapolated data
derived from a sentinel surveillance system estimating
the total number of cases in the community should also
be questioned. The serosurvey estimated that 38 percent
of the inhabitants had been infected and that 32 percent
had suffered from symptomatic infections. These data
are consistent with the 35 percent of the inhabitants
having suffered from symptomatic illness, estimated by
the sentinel surveillance system and corroborate our
incidence estimates.

We assumed that potential blood donors-had the
same risk of CHIKV infection as the general population.
This assumption was supported by the findings of the
- serosurvey that showed similar antibody prevalences
among adults of both sexes.”* In addition, when we
applied age-specific CHIKV antibody prevalence rates of
the serosurvey to the donor population of Reunion Island,
the overall seroprevalence among donors was estimated
at 37.2 percent, similar to the overall antibody prevalence
in the general population (38%).

One major limitation of the validity of our estimates
relates to lack of a precise knowledge on the distribution of
the duration of asymptomatic viremia in individuals with
apparent and inapparent infection. To refine the esti-
mates, further studies are necessary to document the
kinetics of CHIKV viremia. This approach also hypoth-
esizes that symptomatic individuals would self-defer or be
excluded by the predonation examination. In real life, this
may not always be the case. In the United States, among
the first 14 identified donors associated with transfusion-
related WNV transmission to recipients, 3 were shown to
have been symptomatic at the moment of the donation.!s
Nevertheless, for CHIKV infection which is characterized
by sudden onset of symptoms, this assumption is more
plausible than for WNV which frequently causes pauci-
symptomatic infection.

Lack of data on the frequency of asymptomatic infec-
tion was the most irﬁportan; limiting factor for the pre-
liminary estimates. This variable has a preponderant role
in the risk estimate since it contributes both in the com-
putation of the weighted mean of the duration of asymp-
tomatic viremnia and in the estimate of the incidence of
infection. Valid data were available, however, for the ret-
rospective calculations from the seroprevalence survey.
This survey provided an estimate of the proportion of
asymptomatic infections obtained directly among the
studied population and for the epidemic CHIKV strain
circulating. '

In spite of the above limitations, the retrospective
estimates are likely to give a good approximation of the
real risk, as suggested by the observed risk of viremic PLT
donations. From January to May 2006, this observed risk
was 400 per 100,000 donations, of the same order of mag-

155

RISK OF CHIKV VIREMIC BLOOD DONATION

nitude as the risk of 720 per 100,000 donations estimated
over the same period.

Up to date, CHIKV infections from transfusion of
blood or blood components have not been reported in
the literature. On Reunion Island, no case of transfusion-
transmitted CHIKV infection has been identified in spite
of the estimated seven viremic donations collected
before donations were interrupted. Despite the lack of
data about transfusion-transmitted CHIKV infection, the
high viral load during the acute phase of the infec-
tion,??® the fact that several cases of CHIKV transmission
have occurred among laboratory personnel handling
infected blood, and the fact that CHIKV has been trans-
mitted to a health care worker drawing blood from an
infected patient® provide evidence that transfusion-
related transmission of CHIKV is highly plausible. It is
possible that transfusion-related infections have not
been recognized or have not been distinguished from
infection from mosquito vectors. Also, the true transmis-
sion rate from viremic donors to recipients is not known.
Several issues may influence the possibility of transmis-
sion of CHIKV through transfusion, such as the stability
of the virus during storage of blood and the efficiency of
virus elimination of blood processing methods, as viral
inactivation. Also, the presence of IgM or IgG antibodies

- in donor blood may neutralize infectivity, as demon-

strated for other viruses such as parvovirus® and sug-
gested for WNV3 In addition, the assessment of the risk
of CHIKV transmission from a viremic donor to a recipi-
ent would need to take into account the recipient's
immune status.

In conclusion, despite the absence of documented
cases, blood transfusion-related CHIKV transmission is
plausible and the risk of viremic donation can be substan-
tial in an outbreak setting. During this large outbreak, the
estimated risk of viremic blood donation was high, but low
compared to the risk of mosquito-borne CHIKV transmis-
sion. Despite its limitations, this work provided a right
order of magnitude of the risk of viremic blood donation
in real time during the ascending phase of the epidemic
peak. At this moment, the decision of interrupting blood
collection relied on the precautionary principle. The low
risk estimated for early 2007 was, however, useful to con-
tribute to the decision making process to start again the
collection of blood donations on the island from June 14,
2007. This illustrates how this approach may contribute to
guiding prevention measures.
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. Review of dengue fever cases in Hong Kong during
£ 1998 to 2005

CME|

. Objective To describe the epidemiology, clinical and laboratory findings,
and outcomes of patients presenting locally with dengue.

Design - Retrospective review of case records.

Setting Public hospitals, Hong Kong.

-Patients . Medical records of all laboratory-confirmed dengue patients
admitted to public hospitals durlng 1998 to 2005 were reviewed
retrospectively.
Results A total of 126 cases were identified, 123 (98%) being dengue fever
" .- and three (2%) dengue haemorrhagic fever. One patient who had
blood transfusion-acquired dengue fever was highlighted. A total
of 116 (92%) cases were ‘imported; while 10 (8%) were local.
‘Among the 56 dengue cases confirmed by reverse transcription—
- polymerase chain reaction, dengue virus type 1 was the most
S ————common accounting for 48% of them, followed by type 2, type 3,
o and type 4 responsible for 23%, 16%, and 13%, respectively. Only
type 1 and type 2 were present in locally acquired infections.
~ The median age of the patients was 38 years and the mean
duration of hospitalisation was 6 days. There was no mortality, -
" and nearly all patients (98%) presented with. fever. Other
symptoms at presentation included: myalgia (83%), headache
. (65%), fatigue (59%), and skin rash (60%) More than one third of -
“ ‘patients had gastro-intestinal and upper resplratory complaints.
:_, Maculopapular skin rash was the most common physical finding. -
Thrombocytopenia, neutropenia, and lymphopenia were present
in 86%, 78%, and 69% of the patients, respectively. In only 29% of
the patients was dengue fever included in the initial differential
diagnosis. The demographlc, clinical, and Iaboratory findings
as well as outcomes did not differ stgmf cantly among the four
dengue serotypes, bat the lowest lymphocyte counts of type 3
was lower than the other serotypes (P=0.004).

Conclusion When physicians encounter patients with a relevant travel hlstory,
presenting with fever and skin-rash, and- having compatible
haematological findings, dengue fever should be included inthe
. differential diagnosis.

Introduction

Dengue is the most common and widespread arthropod -borne viral infection in the world.

today. Itis recognised in over 100 countries throughout the tropics and subtropical areas

and threatens the health of approximately 40% of the world's population, of nearly 2.5billion
people.’ The highest burden of disease occurs in South-East Asia and the Western:Pacific,
where it is one of the 10 leading causes of hospitalisation and childhood mortality.?

In Hong Kong, dengue fever was made notifiable since March 1994 and all infections
reported to the Department of Health (DH) are investigated to establish their source. The
number of cases reported is showing an increasing trend in recent years; the vast majority

being imported from other countries. Hong Kong experienced its first local dengue case

in September 2002.3.Thereafter, several others-were encountered in.Ma Wan and local .,
cases were subsequently identified sporadically in 2002 and 2003. o

~ The epidemiology, clinical manifestations, and laboratory findings of dengue fever
infections and its complications have been extensively described in the medical literature,*s
but comprehensive review is lacking for our local patients.
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The objective of this review was to describe the
epidemiology and explore the clinical characteristics
and laboratory findings of dengue fever and dengue
haemorrhagic fever (DHF) cases admitted to Hong
Kong public hospitals during the period 1998 to
2005. We also compared the clinical and laboratory

features of the four dengue serotypes identified by

the polymerase chain reaction (PCR) technique.

Methods
We mcluded patlents admitted to public hospltals

during 1998 to 2005 by using selective criteria * any

diagnosis ICDICM code” starting with “061 dengue”
through the: Clinical Data Analysis and Reporting

- System. A patient list was retrieved and matched with
the laboratory-canfirmed dengue cases notified to™
the DH. A case was defined as confirmed by detection
of viral genomic’ sequence’s in autopsy tissue, serum. §

:or cerebrospinal fluid samples by PCR; a four-fold or
" mote rise lmmmunoglobulm G (IgGyor igM antibody

* “titres to'oné or more denigue virus antigens in paired

serum samples, or a positive 1gM antibody' titre in’ §
" late“acute or convalescent phase serum specumens A

(obtamed between: Septembér 2003 and july 2004)."

The:: epldemlologlcal data” and virological “results
~ were provided by the Surveillance and Epidemiclogy
-Branch; Centre for Health Protection, DH. The clinical

- presentat.lons, labotatory: finﬂmgs, -and outcomes of

& Dengue fever in Hong Kong @

dengue fever, DHF, and dengue shock syndrome ln '

" this paper, the.d flnltlon of DHF was based on the :

World Health Organization’s criteria and. defmed as;;
fever Iastmg 2to 7 days, haemorrhaglc tendencres (a

posmve tourmquet test, petechlae, ecchymoses or

‘purpura;. bleédmg from the mucosa, gastro-mtestinal
“tract, ifij n'sutes or other locations; haematemesrs
. or m'élaéna), thromb(xytdpema (with'platelet counts
=100 x 10° /) and evidence of plasma leakage dué to”
increased vascular permeability (a rise in haematocrit
' 220% above average for age, sex in the population,.
--a drop in the haematocrit following volume-
. replacement’ treatment: of 220% from-baseline, and-
- features’ consistent: with- plasma-leakage- such as :-

pleural éffusion; ‘ascites,: and - hypoproteinaemia).
. Dengue shock syndrome was defined as DHF together

with direct evidence of circulatory-failure or indirect .
evudqnce mamfested s a.rapid and weak pulse,
- NArrow pulse pressure (20mm Hg.or. hypotensnon for .

. age) or.cold, clammy skln and altered mental status. .

- Statistical’ arialysrs was_carrqedo_ut to-.compare

.th_e epidemiological; clinical; and faboratory f_indings-:'
among the four dengue serotypés. The ‘categorical -

“variables were compared by ‘the Chi squared and .
‘Fisher’s. exact’ tests. Normally. distributed data were,
) compared by analysns of vanance and data with.

- skewed distribution's by the Kruskal-Wallis tést.

\

Results

.Disease trend

_In all, 126 patients with laboratory-confirmed dengue’

fever were admitted to public hospitals from 1998 to . o
2005. Only three (2%) patients suffered from DHF,
while the remaining 123 (98%) had dengue fever; no
.dengueshock syndrome was reported. Thenumberof .. .. .
patients encountered showed an upward trend from.~
1998-(2 cases) to 2003 (35 cases), and subsequently” *
-remained more oriess constantin-2004 (20 cases) and -

2005 (24 cases). A total of 116 (92%) were imported,

while in 10 (8%). the infection was locally acquired. o

(Fig 1.

epidemiologically related to the Ma Wan outbreak.
_Another patient .acquired the infection through’
blood transfusion from one of the Ma Wan cases. The

remaining two l_oc_a!ly acqunr_ed cases in 2002 and 6ne |
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-No. locally” acqulred disease was reported“' .
"untll in- 2002, when' nine patients were identified.
Among them, six .cases were confirmed to be
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FIG 2. Seasonal variation of dengue fever cases admitted to public hospitals in Hong Kong

in 2003 were sporadic. ¢ G U SR ~ Country. of origin for infection

E C o : _Aniong ‘the 116 imported cases, 106 (91%) were
"* “acquired in South-East Asian countries (Indonesia,
e ' Thailand, - the - Philippines, - Vietnam, - Singapore,
in Hong :Ko'hg,' deéngue cases were reported all year  Malaysia, Cambodia, Macau, and the Pacific Islands),
round. Figure 2 demionstrates the seasonal variation eight (7%) originated from South Asia (India, Pakistan,
of cases, with a'peak fromJuly to September.- ©~ '~ Bangladesh; Sri-Lanka, and Nepal), and one (1%)

Seasonality e
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from Pitcairn island. Data for one case could not
be determined as the patient had recently travelled
to more than one country where the infection was
endemic.

Patient demographics

The median age of the patients was 38 (range, 5-72) '

years and the female-to-male ratio was 1:1.2; five (4%)
were paediatric patients (aged under 16 years), 114
(90%) were Hong Kong residents. A small proportlon
of the patients were mlgrant workers or tourists
(4% and 5%, respectlvely) Among, the Hong.Kong

residents, 86 (75%) were: Chmese, 11 (10%) were |-

from other Asian nations: (lndonesra, the Phlllppmes

Myanmar, Thalland), three (3%) were White and two 1

(2%) belonged to the PaklstamlNepalese ‘group.
Data on the origin of the remammg 12 patlents were
missing.

Serotype prevnlenee

Laboratory data on reverse-transcription PCR sero- .

typing were available since 2002 and the serotypes of
the corresponding 56 cases are shownin Figure 3.

- All four serotypes, DEN-1, DEN-2, DEN-3 and
DEN-4 were present among - ‘imported cases; while

@ Dengue fever in Hong Kong @
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FIG 3. Distribution of serotypes among the dengue fever cases identified fmm 2002

10.2005. .

" DEN-| denotes dengue virus type l DEN 2 dengue virus type 2.DEN-3 denguew‘us
_type3andDEN4denguewustype4 o

only- DEN- 1.(n=6) and DEN-2 (n=1) were present in

local cases. .Overall, DEN-1 was the most prevalent
dengue serotype, responsible. for- nearly half (48%,
27156) of all cases, followed by DEN-2which accounted
_foraboutone quarter (23%, 13/56). -

* Clinical presentations and ontcorne

: Approi(imately'%% (122/124) of patients presented
with fever; the mean value for the highest temperature
being 38.2°C (standard deviation, 1.0°C) {Table 1].

The second- commonest presenting symptom was
myalgla, 83% (75/90). Two -thirds of -patients had'

headache, fatigue, and skin rashes. One third of the
patients (24/71) complamed ‘of ‘rétro-orbital pain.

The chief’ presentlng complalnts in more than‘one.
third of the patients were gastro—mte tmal (nausea, '

_vomiting and/or diarrhoea) or upper respiratory

tract (dry cough and/or sore throat) or both. Over

"-one quarter of patients (28/108, 26%) complained
of abdominal pain, and one complained of blurred

vision. Except for petechiae -which were p'resentf
in 45% (47/105) of the patients, other spontaneous

bleedmg was uncommon, Maculopapular skin rash

was -the commonest physi¢al “findings:in 70% of:»
-these with a rash it occurred predominately on the
trunk. Lymphadenopathy was uncommon, which
was onlyeficited in 16%.of the pataents. No patlent‘
demonstrated biphasic fever..Only. one patient had:
clinical and radiological features of plasma- ieakagea,..v
- (pleural effusion), and was confirmed to be due tdv’,_.

.l.ab'oratory findings-

‘thromboplastin

‘DHF as the final diagnosis. The rhean duration of -

hospitalisation for_these patients- was 6 days, and
there was no mortality. '

.
"

Thrombocytopenia  was the most

“tinve

and hypoalbuminaemia are also shown in Table 1.

Mean values for aspartite aminotransferase and -
alanine aminotransferase were 212 WU/ and 169IU/I., e

respectlvely

Cllmcal dlfferentlal dmgnosus .

Dengue infection was |ncluded as an |n|t|al chnlcal '
differential diagnosis in only 29% of the patients.
Other differential diagnoses included: viral infection,
.upper resptratory tract mfectlon, gastroenteritis,

typhoid fever, chest.inféction, malana, scarlet fever,
scrub typhus, lnﬂuenza, and fever for mvestlgatlon ,

 Hong Kong Mé.dJ_Yd_14.N93!,Jgr)e-2008p www.hkamj.org

164

‘common:
haematological finding, which affected 107 (86%) of
‘the 124 patients with available platelet counts(Table

1). The mean value of the lowest-platelet counts
was 64 x 10°/L.. Among those with available results, -
neutropenia, atypical lymphocytes, and lymphopenia ’
were present in 78%, 75%, and 69% of the patients
respectively; half had. prolonged actlvated partial-

" valdes.: Correspondmg' o

‘proportions with . deranged hver function ‘tests
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TABLE 1. Recorded dlinical symptoms, physical and laboratory findings of dengue cases

No. of Remarks (reference range
patients (%) for laboratory tests)

Symptoms/findings

1 22/1 24 (98)

Uppef nespuatory tract (non-
pmduct:ve cough sore throat)

47/1 05 (45)

86/1 24 (69)

79/114 (69) Lymphocytes:
1.0-3.1 x 10°/L

92/123 (75)

Aspanate amnnotransfefase:
<38 IU/L

Elevated aspartate

29/32 (91)
aminoh'ansferase .

8/123 (80}

34/123 (28) Albumin: 35-52 g/L

Comparison of epidemiological, clinical, and
laboratory findings among the four dengue virus
serotypes

There were no statistically significant differences in
terms of disease severity between the four virus types,
patient gender, age and duration of hospitalisation,
headache, 'l;nyalgia, arthralgia, retro-orbital. pain,
skin. rash, fatigue, gastro-intestinal and respiratory

symptoms (Table 2). The percentages of patients with
’ bleeding tendencies were 50%, 67%, 63%, and 33% for

DEN-1, DEN-2, DEN-3, and DEN-4 virus type infections,

respectively. Further analysis of the haemorrhagic”

manifestations was conducted by categorisation into

174ﬂ Hong Kong Med J Vol 14 No 3 & June 2008 @ www.hkmj.org
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epistaxis, gum bleeding, haematuria, and petechiae;"

75% of these patients exhibited petechiae only,
with no statistically significant difference between
virus types (P=0.58). Nor was there any statistically
significant difference between patients having
different virus subtype infections for laboratory
variables, except that the lowest lymphocyte counts
of patients infected by serotype 3 was lower than the
other serotypes (P=0.004).

Dengue haemorrhagic fever

Of the 126 patients under study, three (2%) were
classified as DHF; all were imported from South-East
Asian countries, and none could recall a previous
history of dengue infection. Their demographic,
clinical, and laboratory findings are shown in Table 3. .
They all received intravenous fluid replacement and-
platelet transfusions, recovered uneventfully without
progression to dengue shock syndrome, and were
discharged on day 6 or day 7 after hospital admission.
Although these three patients did not. recall prior
infection, in one it was likely, as evidenced by

respective acute and convalescence antibody titres.

Discussion

This is a comprehensive review of dengue fever
patients admitted to Hong Kong public hospitals over
the past 8 years. Epidemiological data showed that =

" more than 70% of the patients were local Chinese .

residents with a travel history to neighbouring
South-East Asian . countries, where dengue fever :
is more endemic.® The most prevalent serotype
was DEN-1, followed by DEN-2, DEN-3, and DEN+4,

- which was consistent with the serotype patterns
“in the countries from which such infections were

imported.”® The outbreak in Ma Wan was the first-

~_local one in Hong Kong; only DEN-1and DEN-2 virus
subtypes were encountered in local patients during

2002 and 2003.

Seasonal variations in dengue infections should
be interpreted with cautions. Dengue fever is a travel-

~-related arthropod-borne viral disease in Hong Kong; -

disease activity is closely related to and depends on.

" the seasonal and weather conditions of countries

from which the virus -is imported. it is difficult to

- determine the seasonal patterns of dengue fever

acquired locally based on the few. reported cases.

“Monthly ovitrap surveillance in Hong Kong showed
.that the density of Aedes albopictus increases: from

April and peaks-in June. It is important to alert the
public to keep vigilance against this mosquito-borne

viral disease during this peak period.

We report here ,the first blood transfusion—
transmitted dengue in the literature. The patient was
a 76-year-old woman, with a history of hypertension
and bronchiectasis. She was “admitted "in- 2002
because of progressive malaise. Blood tests revealed



