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Possible transmission of human herpesvirus-8 by blood
transfusion in a historical United States cohort .

Sheila C. Dollard, Kenrad E. Nelson, Paul M. Ness, Veronica Stambolis, Matthew J. Kuehnert,
Philip E. Pellett, and Michael J. Cannon

BACKGROUND: Transmission of human herpesvirus-8
{HHV-8) by blood transfusion in the United States appears

of this study was to evaluate evidence of HHV-8
transmission via blood transfusion,

STUDY DESIGN AND METHODS: Serum specimens
were collected before and 6 months after.surgery from
406 patients who enrolled in the Frequency of Agents

[ Communicable by Transfusion study (FACTS) in
Baltimore, Maryland, from 1986 to 1990. The change in
HHV-8 serostatus was measured by a lytic-antigen |
immunofiuorescence assay.

RESULTS: Of the 284 patients who were initially HHV-8-
seronegative and who received transfusions, 2 sero-
converied, 1 with a postsurgery antibody titer of 1:160
and the other with a titer of 1:1280. These patients
received 12 and 13 units of blood, respectively. None of
the HHV-8-séronégative patients who did not receive
transfusions seroconverted. If seroconversion was
caused by transfused blood, the transmission risk per
transfused component was 0.082 percent.
CONCLUSIONS: This is the first repoirt suggesting
transmission of HHV-8 via blood components in the
United States. Because linked donor specimens were not
available, other routes of transmission cannot be
excluded; however, the evidence is consistent with
infection being caused by transfusion. Future studies
should include contemporary US populations with linked
donor specimens and populations at higher risk for HHV-
8 infection. ’

plausible but has not been demonstrated. The objective. .
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uman herpesvirus-8 (HHV-8), also known as
Kaposi's sarcoma (KS)-associated herpesvirus,
is the cause of KS and is associated with
primary effusion lymphoma and multicentric
Castleman’s disease.' Evidence that HHV-8 could poten-
tially be transmitted by blood transfusion was first
reported by Blackbourn and colleagues® who isolated
infectious HHV-8 from five of seven donations from one

blood donor. Subsequent studies found an association '

between injection drug use and HHV-8 infection, suggest-
ing that blood-borne transmission of HHV-8 can occur
through needle sharing,** although others did not find
this association.*® HHV-8 transmission has also been
traced to the transplant of infected organs.” .
Limited studies in the United States and Jamaica
suggest that donated HHV-8-seropositive blood seldom
contains infectious virus: none of 32 recipients of blood
components from HHV-8-seropositive donors developed
antibodies against HHV-8,'"% and none of 33 HHV-8-
seropositive blood donors had HHV-8 DNA in their
peripheral blood mononuclear cells.” In contrast, studies
in Uganda and Tanzania, where HHV-8 and K$ are more
commeon, found HHV-8 DNA in blood donors and found

ABBREVIATIONS: EBV = Epstein-Barr virus; FACTS = Frequency
of Agents Communicable by Transfusion study; HHV-8 = humnar
herpesvird&&; IFA = immunofluorescence assay; KS = Kaposi's
sarcoma.
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that HHV-8 seropositivity in children

correlated with the number of blood Koy Pusitive Negative
transfusions they had received.”. el o it

To further iﬂVestigﬂte pOSSible Thefane TS A ditutins Units
transfusion-related transmission of " SRS 160 M@ 1em teo pame e

HHV-8, we tested for HHV-8 antibod-
ies in serum samples from a historical
cohort of 406 US cardiac surgery
patients, many of whom received mul- s
tiple blood transfusions.

MATERIALS AND METHODS P

Study design and population ) 5
We randomly selected 406 cardiac sui-
gery patients (primarily receiving cor-
onary artery bypass} who enrolled in 4
the Frequency of Agents Communi-

Before -
Ao

cated by Transfusion study (FACTS) in 3 'f,fn“::
Baltimore, Maryland, from 1986_ to tefore
1990.'¢ For quality control {QC), speci- ¥ A

Before

mens were collected from patients 10
Al

independently by, trained staff dedi-
cated to the study. The median age of
these patients was 65 years, 66 percent I

. . Afeer
were men, 90 percent were white, and

o
Claar changes hn B3 serostanss

e RO
khv - 1} ) i - R T TR 3 5‘6

81 percent received blood transfusions jr Before

. - . - Adter
during surgery (mean, 8.6 units). Two .
serum specimens were obtained from 1 e |

each patient, one before surgery and

another 6months ~after surgery. Afer

Genetic testing to confirm that pre-
and postsurgery specimen pairs were
from the same patient was not avail-
able, but rigorous QC in the collection
and labeling procedure made speci-
men mislabeling unlikely.

Serologic analysis

HHV-8 immunoglebulin G antibody was measured, with
an immunofiuorescence assay (JFA) based on lytically
induced BCBL cells that harbor HHV-8, as described,”
except a higher serurn dilution was used as the assay cut-
off in our study. Specimens were screened at a 1:40 serum
dilution, and reactive serum samples were confirmed at
1:80 and 1:160 serum dilutions, with reactivity at 1:30 con-
sidered positive. All serum samples were randomized and
blinded to the person reading the slides. We determined
endpoint titers for all serum samples from patients with
discordant pre- and postsiirgery results at 1:80 dilution
(Fig. 1). To further ensure specificity, seroconverters were
defined as those with a negative (not equivocal) presur-
gery IFA result at a 1:40 dilution and with a positive post-
surgery result at a 1:80 dilution. :

Fig. 1. FACTS patients (n =14} with discordant HHV-8 IFA results on pre- and postsur-
gery serum samples at 1:80 serum dilution, showing endpoint antibody titer and num-
ber of blood products recefved. '

.

In addition, to rule out cross-reactivity with the

closely related Epstein-Barr virus (EBV), we measured EBV -~

antibodies by enzyme-linked immunosorbent assay
(ELISA, DiaSorin, Stillwater, MN) before and after surgery
in the 14 patients in Fig. 1 who showed a change in HHV-
8 antibody reactivity.

RESULTS

Overall, HHV-8 seropositivity among patients before sur-
gery was 11.3 percent. Concordance of HHV-8 antibody
status in patients before and after surgery was
96.6 percent: 351 patients (86.5%) were negative at both
visits, and 41 (10.1%) were positive at both visits. Most
HHV-8-seropositive patients (72%) had antibody titers of
1:160 or greater. Fourteen patients (3.4%) had discordant
HHV-8 results between their paired pre- and postsurgery
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TABLE 1. Demographics,.surgery, and transfusion characteristics of FACTS HHV-8 seroconverters and
all FACTS patients

Age Surgery

Number of units transfused by type

. Surgery Whole Cryo-

Patients {years) Race Sex date type® blood precipitate RBCs PLTs FFP Total
FACTS seraconverters

Patient 13 67 White Male Feb. 1988 CAB 0 . [} 4 8 0 12

Patient 14 69 White Male Jan. 1988 CAB i} 0 5 8 0 13
All FACTS patients

Median 64 0 0 2 0 0 3

10%-90% range 46-75 0-0 0-1 0-6 0-8 02 0-17

* CAB = coronary artery bypass.

serum sampies at the assay cutoff of 1:80 (Fig. 15; most of
these (Patients 1-10) were equivocal results paired with
relatively weak positive resulis that likely represented fluc-
tuation of antibody levels over time around the detection
limit of the assay.

Four patients (Patients 11-14) showed a clear change
in HHV-8 serostatus (Fig. 1), and two of thern (Patients 13
and 14) met the case definition for seroconverter, with

postsurgery antibody titers of 1:160 and 1:1280. Patient 12

- had a high postsurgery HHV-8 antibody titer arid may
have been a seroconverter, but was excluded because of
an equivocal presurgery IFA at 1:40 dilution. The fourth
patient ‘{Patient 11} showed evidence of seroreversion
with aniantibody titer of 1:160 before surgery and negative
HHV-8 serology results after surgery. This patient received
an unusually large number of transfusions (86 units,
nearly all likely to be seronegative with a seroprevalence
of 2.4% in 1000 US blood donors with this assay™), which
may have been a factor in the change in his measurable
antibody to HHV-8. All patients tested were seropositive
for EBV before and after surgery. EBV ELISA optical den-
sities (which approximate antibody titer} for Patients 11 to
14 before and after surgery, respectively, were 2.2/2.3; 3.0/
2.9;:2.9/1.2; and 0.8/0.9.

The two unambiguous seroconverters (Patients 13
and 14) received 12 and 13 units of blood, respectively,
including red blood cells (RBCs) and platelets (PLTs;
Table 1). Rates of seroconversion were 2 per 142 person-
yvears of follow-up (284 individuals x 0.5 years) for the
transfused group compared to 0 per 37.5 person-years of
follow-up (75 individualsx 0.5 years) for the nontrans-
fused group (p =0.63).

DISCUSSION

We identified two patients with possible transmission of
HHV-8 by blood transfusion as evidenced by serocenver-
sion, Neither of the two HHV-8 seroconversions could be
explained by cross-reactivity with antibodies to EBV, a
closely related virus. To our knowledge, this is the first
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report suggesting a link between HHV-8 infection and
blood transfusion in the United States.

Because linked donor specimens were not available,
it is possible that seroconversion was due to other sources

of infection. Detailed clinical information was not avail- -

able for the two seroconverters; however, the most likely
source other than transfusion would be frequent sexual
exposure to persons at high risk of HEIV-8 shedding, such
as HIV-infected individuals or men who have sex with
men. Because older and less healthy individuals, such as
FACTS patients, are less likely to engage in high-risk sexual
behavior, transfusion transimission is a more plausible
explanation for seroconversion.

If we assume that the two seroconverters were

infected via transfused blood, the transmission risk per
transfused patient was 2 in 284 or 0.7 percent (95% confi-

dence interval [CI], 0.0%-1.7%). If we also assume that .

each received only 1 unit of infected blood, then we would
estimate the risk of HHV-§ infection per transfused unit to
be 2 in 2440 or 0.082 percent (95% ClI, 0.0%-0.20%). This
rate is approximately one-fifth that of hepatitis C virus
(HCV) transmission before the implementation of screen-
ing with surrogate markers and anti-HCV tests.””

There are several reasons why previous studies'* of
the possible transmission of HHV-8 via transfusion may
not have identified HHV-8 sexroconverters. First, assays
used previously have been shown to be less sensitive than
our iytic [FA*%® In two multicenter studies of HHV-8
serologic assays,"** the lytic IFA was identified as the most

sensitive assay, with moderate specificity in the first study- -

at 1:10 serum dilution and high specificity in the second

study at'1:40 serum dilution. With further assay validation, *

our laboratory increased specificity of the Iytic IFA with a
very small loss in sensitivity by setting the assay cutoff at
1:80 dilution (manuscript in preparation). Second, the
types of blood components mainly transfused in the two
previous studies (e.g., plasma, cryoprecipitate) would be
less likely to harbor viable HHV-8 (which is primarily cell-
associated) than cellular components such as RBCs and
PLTs, which patients in the FACTS cohort received. And



third, given our estimated rate of seroconversion (0.7%)
and the small number of recipients in two previous stud-
ies (32 total), sampling probabilities could explain the
absence of transfusion-related transmission. )

In conclusion, our results suggest that transmission
of HHV-8 via blood transfusion occurred among FACTS
patients. Any cuirent IIHV-8 transfusion-related trans-
mission risk in the United States is most likely less than
our estimated risk of 0.082 percent per unit, because
blood safety practices have changed significantly since
EACTS was conducted. Donor deferral criteria are more
stringent, donations are tested for HIV and HCV (which
share some risk factors with HHV-8), and cellular blood
components are routinely leukoreduced (HHV-8 is prima-
rily cell-associated). HHV-8 infection does not appear
to pose serious consequences for immunocompetent
individuals, who rarely develop KS unless they become
immunosuppressed. Many people who receive blood
transfusions, however, including organ transplant recipi-
ents, are immunosuppressed and thus are at risk for devel-
oping HHV-8-related complications. An intervention to
screen blood for HHV-8 should consider the risks of HHV-
8 transmission and the feasibility of screening, but it
should also consider the impact of screening on the avail-
ability of blood components. Future studies should use
linked donor-recipient specimens and include contempo-
rary US populations and non-US populations with higher
rates of HHV-8 infection. Finally, if future studies demon-
strate HHV-8 transfusion transmission, HHV-8 assays
suitable for use in high-volume blood donor screening
programs need to be developed.
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Return—Path: <mlist@promed.isid.harvard.edu>

Received: from gvgl.forth.go.jp (promed.isid.harvard.edu [134.174.190.40])

by gmaill.forth.go.jp (Post.Office MTA v3.6.2 release 110

ID# 1002-391U1000L100S0V36J) with ESMTP id jp;

Sat, 2 Apr 2005 08:05:44 +0900

Received: from promed.isid.harvard. edu(134 174.190.40) by qvgl.forth.gojp via csmap
id fe90ec34_a353_11d9_8d1d_00304827aeac_23538;

Sat, 02 Apr 2005 08:48:35 +0000 (UTC)

Received: from localhost (daemon@localthost)

by promed.harvard.edu (8.9.3+Sun/8.9.3) with SMTP id SAA22209;

Fri, 1 Apr 2005 18:08:38 —0500 (EST)

Received: by promed.harvard.edu (bulk_mailer v1.13); Fri, t Apr 2005 18:02:48 —-0500
Received: (from majordom@localhost)

by promed.harvard.edu (8.9.3+Sun/8.9.3) id SAA13999;

Fri, 1 Apr 2005 18:02:41 -0500 (EST)

Date: Fri, 1 Apr 2005 18:02:41 —0500 (EST)

Message-Id: <200504012302.SAA13999@promed.harvard.edu>

To: promed—ahead—-edr@promedmail.org

From: ProMED—mail <promed@promed.isid.harvard.edu>

Subject: PRO/AH/EDR> Trypanosomiasis, foodborne — Brazil (Santa Catarina)(05)
X-ProMED-Id: 20050401.0940

Sender: owner-promed—ahead—edr@promed.isid.harvard.edu -
Reply-To: promedNOREPLY@promed.isid.harvard.edu :
Precedence: bulk

TRYPANOSOMIASIS, FOODBORNE - BRAZIL (SANTA GATAR[NA) (05)
Fkkkckiooktckbokokik otk ok

A ProMED-mail post

<http://www.promedmail.org>

ProMED—-mail is a program of the

International Society for Infectious Diseases

<http://www.isid.org> :

[This thread name has been changed to “Trypanosomiasis, foodborne — Brazil
(Santa Catarina)” from " Trypanosomiasis, foodborne — South America” because
no cases have been reported from outside Brazil and the outbreak has been
located to Santa Catarina. — Mods. EP/MPP] .
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<http://www].folha.uol.com.br/folha/cotidianc /ult95u107470.shtm|?> _
Employees of kiosk encounter the vector qf Chagas Disease in-Santa ©atarina o

The Secretary of Health of Santa Catarina confirmed this Thursday [31 Mar
2005] that a barbeiro [triatomid bug] was found in the kiosk Barracao da
Penha 2, in Navegantes (113 km from Florianopolis), which was infected with
the protozoan _Trypanosoma cruzi_ (the cause of Chagas disease). According
to the agency, 91 percent of the infections [cases of Chagas disease] that
were confirmed occurred through the ingestion of cane juice from this
establishment. The test, conducted by the Department of Microbioclogy and
Parasitology of the Federal University of Santa Catarina, proved the
presence of the protozoan in this insect. The insect was found by employees
of the establishment, which is located on the margins of the BR—101 highway
at km 111, this past Wednesday [30 Mar 2005]. It was hidden in a towel —
a product that is also sold in this kiosk.
In addition to the barbeiro {triatomid bugl, an adult opossum and four
young that were captured near to the local [the kiosk] were also positive
[for _Trypanosoma cruzi_l The animals were trapped in one of the 40 traps
behind the kiosk, an area where part of the sugar cane was
stored. According to the Director of the State Epidemiologic Surveillance
Unit, Luis Antonio Silva, the search for infected animals is continuing and -
will be extended for a radius of 4 kilometers. : - ‘ ; }
“The situation is being clarified, providing a sense of security as to o
which persons have been exposed to the source of infection” he
said. According to Silva, all of the sick individuals had ingested the
- sugar cane juice on 13 Feb 2005. The surveillance unit is still
investigating 2 residents of Joinville (180 kms from the capital), who were
confirmed with the disease, but did not have contact with the kiosk at
Navegantes. -
In addition, the form of transmission was not pointed out. One hypothesis
is that the sugar cane had been infected by the opossum or the barbeiro
[triomatid bug] in the storage area or that the insect was crushed during
the preparation of the drink.
The Epidemioclogic Surveillance unit revealed this past Thu [31 Mar 2005]
that only 24 cases [of Chagas disease] were confirmed. There have been 9
days during which the number [of cases] has reached 30 [but confirmation is
still pendingl. According to Silva, 4 of the cases were chronic carriers of
Chagas disease (they were already in an advanced state of the disease). Of
these, 2 had undergone testing to donate blood, and the other 2 were organ =
recipients. ' )
Another 2 cases will return for analysis, and therefore cannot be linked to
the outbreak [as vet]. According to the Secretary of Health of Santa
Catarina, Luiz Eduardo Cherem, there cannct have been a mistake. “I do not
want to say that this was an error. Perhaps as a result of the
overwhelming number of examinations performed there has been some
confusion.” According to him, although the transmission was accidental, all
of the State agents involved in capture of the mosquito responsible for
dengue fever will also be trained to capture the vector for Chagas
disease. This will be the responsibility of the municipal surveillance units.
The ANVISA (National Agency for Sanitary Surveillance) divulged this past
Thursday [31 Mar 2005] the launching of a line of credit for the vendors of
sugar cane juice who want to make improvements in their establishments.
[Byline: Thiago Reis]
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Mod.MPP]
<http://eptv.globo.com/noticias/>
ANVISA (the National Sanitary Surveillance Unit), in response to the
outhreak of Chagas Disease in Santa Catarina, has announced an additional
screening step for blood donations. All persons who drank sugar cane juice
from the kiosks along highway BR—101, between Picarras and Italjai, during
the period 1 Feb 2005 through 23 Mar 2005 are to be considered
inappropriate for blood donation. Questioning about this exposure history
is to be added to the pre—existing questioning on health status and
medication use. One person to date has been blocked from donating blood.
ProMED~-mail

<{promed@promedmail.org>

[The fact that the infections have been pinned down to exposure on a single
day will be comforting to people living in or passing through Santa

Catarina State. Precise information on exposure can now be given,

The outbreak has disclosed an unknown potential for transmission of
_Trypanosoma cruzi_ to many people in a very short time. — Mod.EP]
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