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Lack of Evidence for Human Herpesvirus—8
Transmission via Blood Transfusion in a Historical
US Cohort

Michael J. Cannon,! Eva A. Operskalski,2* James W. Maosley,? Kay Radford,’ and Sheils C. Dollard!

‘Centers for Disease Control and Prevention, Atlanta, Georgia; Deﬁartments of Fediatrics and Medicine, Keck School of Medicine, University of :
Sauthern California, Las Angeles

{See the editorial commentary by Busch and Glynn, on pages 1564-6.) .

Background. Recent studies have found evidence of occasional human herpesvirus (HHV)- 8 transmission via
blood transfusion. However, because these studies were conducted outside the United States or did not have linked
donor-recipient pairs, they have 2 limited ability to inform US blood-banking policy.

Methods. We investigated HHV-8 transmission via blood transfusion in the United States by ¢conducting HHV-8
serologic testing among participants of the Transfusion-Transmitted Viruses Study (TTVS), who enrolled during the
1970s. ’ :

Results, HHV-8 seroprevalence was 2.8% (29/1023) among blood donors, 7.1% (96/1350) among transfusion
recipients, 7.7% (46/599) among surgical control patients who did not receive transfusions, and 96.3% 77/80) among.
control patients with Kaposi sarcoma. One transfusion recipient seroconverted (0.08% [1/1259]), but'this patient did
not receive any HHV-8-seropositive blood units, suggesting that the infection was not related to blood transfusion,
One of the surgical control patients who did not receive transfusions also seroconverted 10.18% {1/556)). Rates of
seroconversion were 1.6 per 1000 person-years (95% confidence interval [GI], 0.04—8.9 per 1000- person-years) for
the transfusion recipients and 3.6 per 1000 person-years (95% CI, 0.09-20.1 per-1000 person-years) for the surgical
control patients who did not receive transfusions (P =..61), o -

‘Conclusions. Rates of HHV-8 seroconversion in the transfusion and nontransfusion groups were not statistically

different, and the historical nature of the.cohort (e.g., before leukoreduction) suggests that any current transmission

via blood transfusion is rare.

Human herpesvirus (HHV)-8 is necessary for the devel- -

opmenit of Kaposi sarcoma (KS), primary effusion Jym-
phomas, and multicentric Castleman 'disease. Disease
tends to occur, however, only in the presence of im-

.muriosuppression [1]. In the overall US population,
HHV-8 seroprevalence is low {estimated at between 1%

and 7%.{2, 3]), but higher seroprevalences are found
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among men who have sex with mien [4] and axﬁong per- -
sons with-human immunodeficiency virus (HIV) infec-

- tion or risk factors for HIV infection {5].

Initial studies found no evidence of HHV-8 transmis- -
sion via blood transfusion [6-8]. However, these stud--
ies were limited by relatively small numbers of patients, -
many of whom received leukoreduced or acellular blood
comiponents. Later reports that HHV-8 infection was
associated with injection drug use and, b;céixniably;-neel ’
dle sharing {5, 9-12] led to larger-scale i;xvestigalionsjqf
transmission via transfused blood [13-15). These stud-
ies found evidence that HHV-8 was traismitted occa-
sionally via blood transfusion, leading to renewed ques-
tions about the advisability of screening of blood for

-HHV-8 [15—1 9] Nevertheless, all 3 studies had alimited =

ability to inform US blood-banking policy,. either be.

cause they were conducted outside the United States or -

because they did not have linked donor-recipient pairs
ta prove transmission via transfusion. B

. R B
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Transfusion recipients
1350

Nontransfused surgical control patients
599

883

HHV-R positive 6, Not HHV-R positive 6
months afier surgery. months afler surgery
46

HHV-& positive 6 Not HHV-§ positive 6
months afler surgery wonths aficr suegery
96 1254

HHV-8 negative Not HHV-R negative
before surgery before surgers
s 91

1IHV-§ negotive: | Noi HIIV-8 negative
bofieg surgery befoce surgery .

3 43

Seroconverters - No clear evidence of Seroconventers . Nao clear e\‘idcr'u:c of
1 seraconversion : 1 . SEFOCONYEISION
. a
4 2

Figure 1. Testing algorithm and outcomes among the transfusion recipients and the surgical contro! patients who did not (eceive tranvsfusioqs. All
4 biood donors for the 1 seroconverter who received a transfusion tested negative. HHV, human herpesvirus; TTVS, Transfusion-Transmitted Viruses

Study.

To better evaluate the possibility of HHV-8 transmission via
blood transfusion in the United States, we conducted HHV-8
serologic testing among participants of the Transfusion-
Transmitted Viruses Study (TTVS). To our knowledge, this was
the largest US study conducted with linked donor-recipient
pairs and longitudinal follow-up specimens. The specimens
were collected before the advent of several blaod-safety im-
provements (such as HIV testing, more-stringent donor-
deferral guidelines, transition to extended storage of blood com-
ponents, and routine leukoreduction by filtration and apheresis
techniques), making this study an important opportunity to de-
tect HHV-§ transmission via blood transfusion in the United

States.

METHODS .

Study design and population. The TTVS was designed in the
1970s to prospectively identify cases of non-A, non-B hepatitis
among a cohort of 1533 patients who had received transfusions
and to create a repository for detecting the occurrence of virus
transmission via blood transfusion [20]. The TTVS repository
was funded by the National Heart, Lung, and Blood Institute
(NHLBI) and is now housed at the NHLBI Biologic Specimen
Repository. The TTVS repository has been used to ﬂenxonstrate
transmission of other viruses via transfusion, such as hepatitis B
virus (HBV) and hepatitis C virus (HCV) [21-25]. TTVS partic-
ipants consisted of blood donors, transfusion recipients (nearly
all of whom underwent surgery), and surgical patients who did
not receive transfusions (referred to hereafter as surgical control

”

patients without transfusions). All transfusions occurred during
the years 1974~1979. Donors could be linked to transfusion re-
cipients, and both the transfusion recipients and the surgical
control patients without transfusions had blood drawn before
surgery and at multiple time points after surgery. The TTVS
received institutionalreview board approval from the institu-
tions at which it was performed. TTVS participants consented to
future testing. The present analysis of HHV-8 was ¢leared by the
Centers for Disease Control and Prevention {CDC) and the Uni-
versity of Southern California; specimens and associated data
were delinked from participant identifiers so that the study did
not fall under the category of human-subjects research.

For this study, we tested specimens from 1023 randomly selected
TTVS blood donors {20.8% of the 4918 donors who had samples
available), specimens from aB transfusion recipients who had sam-
ples available 6 months after transfusion (n = 1350), and speci-
mens from all surgical control patients without transfusions who
had sanfples available 6 months after surgery (n = 599) (figure
1). To identify seroconverters, we tested the pretransfusion or
presurgery specimens from all patients who were HHV-§ sero-
positive at 6 months. To determine the time of seroconversion,

for all those who tested negative before surgery and positive,

6 months after surgery, interim specimens were tested at
monthly intervals. These serial specimens from individual pa;
tients were randomized and masked for testing. A small nun}ber
of patients had specimens with repeated marginal reactivity; the
specimens from these patients were grouped on the same slidés
and plates for retesting. We also tested any blood-donor speci-
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Table 1. Human herpesvirus--8 seroprevalence in ditferent
groups in the Transfusion-Transmitted Viruses Study (TTVS),

Group Proportion (%) positive

Control patients with: K. R 77/80 (96.3)
Blood donors® 29/1023 (2.8)
Surgical-controf patients who did ot 1 i
. Teceive transfusions ©.46/599(7.7)
Transtusion recipients® 96/1350 {7.1)

NOTE, Data are the no. of positive specimens per the total no.
tested. Specimens were considered positive if they were reactive at a
dilution of 1:80 or greater by an immunoflucrescence assay. KS, Kaposi
sarcoma.

® Specirmens from control patients with KS were randomly and blingly
inserted among the other specimens.

® Donors were randomly selected from all the blood donors in the
TIVS.

¢ Specimens were coflected ~6 months atter surgery.

mens {masked to the laboratory) that were linked to serocon-
verters but were not part of the initial sample of tested donors. As
an additional control, 80 specimens from HIV-positive patients
with KS were randomly and blindly inserted among specimens
from study patients. To help evaluate the performance of the
HHV-8 assay, we also tested serial specimens from 7 randomly
selected HHV-8-positive (i.e., positive before and 6 months af-
ter surgery) and 57 randomly selected HHV-8-negative (i.e.,
negative before and 6 months after surgery) surgical patients
(both those who had received transfusions and those who had
not). To compute seroconversion rates, person-time was mea-
sured as the time from surgery until the 6-month.visit.

Specimens were tested at the CDC for
antibodies against HHV-8 by an immunofluorescence assay
(IFA), as described elsewhere {3, 13, 14]. Specimens were con-
sidered positive if they were reactive at a dilution of 1:80 or

Serologic analysis.

greater. Specimens that were equivocal or negative at a dilution
of 1:80 were classified as not positive. To avoid false identifica-
tion of seroconverters, we chose a conservative a priori defini-
tion of seroconversion: negative (not equivocal) at a dilution of
1:40 before surgery and positive at a dilution of 1:80 after surgery
at =2 consecutive time points. All specimens that tested positive
at a dilution-of 1:80 were also tested at a dilution of 1:160.

RESULTS

HHYV-8 seroprevalences in the 4 different study populations are
described in table 1. Nearly all specimens from control patients
with KS were positive (96.3%). Blood donors had the lowest
seroprevalence (2.8%), and the transfusion recipients and the
surgical contro] patients without transfusions had similar sero-
prevalences 6 months after surgery (7.1% and 7.7%, respec-
tively). For the 4918 donors linked to the 1350 transfusion re-
cipients, the type of transfused units were whole blood (61.3%),,
unknown (17.9%), packed cells l7.8%),1>lasma (2.0%), other
(0.8%), washed frozen (0.1%), and platders}(().l %). Of the 142

patients who were seropositive 6 months after surgery (ﬁguré 1),
8 were seronegative at their presurgery visits and were consid-
ered potential seroconverters. .
Serial specimen testing was done for the 8 potential serocon-
verters, with each having a total of 8 specimens tested (14, 1B,
and 2A-2F in figure 2). Of the 8 potential seroconverters, 2 (2D
and 2F in figure 2) were clearly seropositive only at their last
(6-month) visit, suggesting that their 6-month postsurgery spec-
imen may have been mislabeled or had a false-positive result or
that the patient may have acquired a community HHV-8 infec-
tion'near the end of the follow-up period. Another 4 patients
(2A-2C and 2E in figure 2) had mixed reactivities that did not
meet our definition of seroconversion. The remaining 2 poten-
tial seroconverters (1A and 1B in figure 2) had serial test results
that met our a priori criteria for seroconversion (ﬁgutics l1and2).
On the basis of these 2 seroconverters, we computed the risk of
seroconversion as 0.08% (1/1259) (95% confidence interval
[CI], 0.09-0.449%) for the transfusion recipients and as 0,18%
(1/556) (95%'(71, 0.0%—1.0%) for the surgical control patients
without transfusions. Rates of seroconversion were 1.6 per 1000
person-years (95% Cl, 0.04 - 8.9 per 1000 person-years) for the
transfusion recipients and 3.6 per 1000 person-years (95% Cl,
0.09-20.1 per 1000 person-years) for the surgical control pa-
tients without transfusions. The difference in rates was not sta-
tistically significant (P = .61). Rates of seroconversion deter-
rined using a more relaxed definition (i.e., negative at a dilution-
of 1:80 before surgery and positive at'a dilution of 1:80 six )
months after surgery) were similar between the 2 groups (5:2%
{5/96] for the transfusion recipients vs. 6.5% [3/46] for the sur-
gical control patients without transfusions; P = .72) (figure 1),

The seroconverter who had undergone transfusion received a
unit of blood from each of 4 donors (2 U of whole blood and 2 U
of packed cells), none of whom was HHV-8 seropositive. Apply-
ing the HHV.8 seroprevalence of 2.8% to the 4918 donors who
gave blood to the 1350 transfusion recipients, we estimate that
~138 seropositive units were transfused, 128:(92.9%) of which
would have been given to HHV-8-seronegative transfusion re-. .
cipients, none of whom seroconverted, .

Serial testing was also done for patients whose serostatus was®
constant before surgery and 6 months after surgery (either positive
ornegative at both time points), For these 64 patients, serial HHV-8
testing results are shown in figare 2 (3A-3G and 4A—4H) and table
2. Forthe 7 HHV-8~positive patients, all serial specimens were pos-
itive at dilutions of 1:80 or greater at all visits. For the 57 HHV-§-
negative patients, nearly all test results ivere negative, although a few
were equivocal and 2 were positive (table 2). ¢

DISCUSSION

In the present study—the largest US stv_._xay to analyze HHV-8
infection among transfusion recipients and their linked do-’
nors—we found no evidence thgt HHV-8 is transmitted via

1594 « JID 2009:199 (1 ]};ne) » Canngn et al.
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Table 2. Consistency of human herpesvirus-8 test results among serial p in the Transf

Viruses Study.

from p Transmitted

i i No. of visits with specimen resuits that were
2 - Patients
& Group tested,* no. Negative Equivocal Positive at 1:80 Positive at =1:160
, ‘Iri : Positive before surgary and positive 6 months after surgery .~ 7+.: 1710 05 L0 L nlT e a3
% Negative before surgery and negative 6 months after surgery 57 378 1" 0 2
s ———— ; NOTE. Included are test resuits for specimens from the presurgery visits and irom alt follow-up visits through € months after surgery (mean no. of visits, 6.8).
; ; * Patients were selected to be positive and negative control subjects for the seroconversion study.
UL 2 blood transfusion. Two study patients met our a priori defini-  the blood of seropositive donors. ‘Although in another historical
” : : g tion of seroconversion—they were negativc by the JFA at adilu- cohort we identified 2 possible transfusion-related HHV-8 sero-
- ° % tion of 1:40 before surgery and had at least 2 consecutive positive conversions, that study was not able to show a linkage to sero-
s s 5' —g IFA results at a dilution of 1:80 after surgery. One seroconverter positive donor blood [13]. Given the safety improvements.cre-
g EH 8 2 received only HHV-8—seronegative blood, and the other sero-  ated by current blood donation and transfusion practices, a
{1 2 & i converter was a surgical control patient without a transfusion. cohort containing thousands of linked donor-recipient pau's,' -
& ‘ : : : &’S The study design did not allow us to determine the cause of  such as the NHLBI RADAR (REDS {Retrovirus Epidemiology
e 2 2 4 seroconversion in these 2 patients. It is conceivable that the pa- Donor Study] Allogenic Donor and Recipiént) repository [29], -
- - g e ;é ' tient who underwent transfusion received blood from an HHV- would be required to rule out rare transmission events.
§ g 8 - 2 b 8~infected donor who wasin the so-called window period—that * In contrast with these US results, HHV-8 has been shown.to
) § 2 2 % 2 E‘ is, not yet HHV-8 seropositive but with newly acquired HHV-8 - be transmitted via blood transfusion in Uganda [14], with ~39%
g . z . 2 : g circulating in the blood. Alternatively, the seroconverters might of HHV-8-seropositive units causing infection, If there were a
§ & s % A e E %J' . E have experienced community-acquired infections or nosoco-  ‘comparable risk in the TTVS, we would have expected to see
k] ” & 8 © * 5 3 - mial infections unrelated to transfusion. ’ ~3.8 (3% of 128) infections resulting from: blood transfusion,
g ° E ° *E M g g The lack of evidence in this historical cohort suggests that the rather than the zero that we-observed (for the difference between
; 3 é i g i g g current risk of HHV -8 transmission via blood transfusion'is very the observed vs. the expected, P = .035), The transfusion. nsk
_g. = 5 2 E M §~ é low. Evenif we assume that the one seroconverter whip received may be hxgher in Uganda because ofa hlgher prevalence: ‘ofim-
2 A a -% 8 3o 8 ; a blood transfusion was infgcied via the tranisfusion, cutrent ~ minosippression, a higherrisk of exposure and reinfection, and
z« 8 a s ‘§” = € ] practices mnake it much less likely that such transmission would ahigher frequency. ofwremlaamong HHV- 8—-se:oposmvemd1- :
§ * § # » § : g occur now compared with when the TTVS specimens were col-  viduals. In addition, danor-deferral guidelines in Uganda were
% : g : ‘é s ) l_'“:f _ lected. Since the 19705, blood banks have stricter donor-r.iefcrral less stringent, testing for HCV was not done, and leukoreduction
2 s § M 2 s s guidelines [26], and tests that screen out blood positive for HIV,  was not performed. Furthermore, blood was often stored for
é g ] & g © HBV, arid HCV may also scréen out blood positive for HHV-8, short periods of time, perhaps allowing virus to remain viable.
° Q ® § € Q & g given that there are shared risk factors for infection among The lack of evidence for HHV-8 transmission via blood trans-.
% : & : : g HHV-8 and these other viruses [5, 27]. Moreover, leukoreduc-  fusion is unbikely ta be explained by assay deficiencies. We used
; o ° o s tion, which became conlmonplagc in the mid-1990s, islikelyto  an IFA and a dilution (1:80) that have been validated and used i_n
i § g s g é reduce the risk of HHV-8 transmission via transfusion, because previous studies {13, 14] and that have been shown to have high
é ;_; 8 ;‘2 2' - HIHV-8 is highly cell associated {7, 16, 28]. Sim_ilarly,»th_e current sensitivity and specificity. The assay detected HHV:§in 96.3%, of
P § @ 2 ; v o : o increased use of red blood cell components, which are stored for specimens from control patients with XS (specxmens were ran-
H g ~ e e ~ < e up to 42 days at 4°C, is likely to reduce HHV-8 trapsmission domly and blindly inserted among the TTVS specimens), in- -
R E, % 3 3 E) because such storage conditions are known to decrease the in- cluding KS specimens that had been found to have relatively low _
— 3 =z e ° ° = fectivity dF transfusion-transmissible herpesviruses, such as cy- levels of antibodies by other assays [30, 31]. Our low seropreva-
) £ f 2 N £ tomegalovirus. However, it is worth noting that the seropreva- Tence among blood donors (2.8%) was:consistent with-the find-
i i § z i _";' g * lence of HHV-8 among TTVS blood" donors is very similar to. ~ ings of other studies [2, 3} and suggested high assay specificity.
§ 5 < s - s < & : P morefecent estinates [3], suggesting that HHV-8 is endemicat  The higher seroprevalences among the transfusion recipients
é £ e I s L E <. 2 § s low levels in the United States. and the surgical control patients without transfusions (7.1% and
H ® ® * ¥ £ f Our results are consistent with those from grevxous studiesof - 7.7%, rcspc‘clive]y) were consistent with their older age and - .
. ER BN ) T i - 7 3 ° T — HHV:8 transmission via blood transfusion in the United  health status (i-e., surgical patients may be less healthy 1}1311 the - :
3 3. g g - % H - g i i g States—the risk to current transfusion rcclpxents is very low, but ..gcncral population). Furthermore, .our results for longitudinal *...
5 g K : ] § v s H é v £ é © rare tra.nsmxssxon cannot be ruled out [6~ 8,13). For example, follow-up specimens were highly coherent, with results remain-
. i . g < Pellett et al, [3] found that HHV-8 scroprevalence among blood ing cofisistent throughout follow—up among postsurgery speci-
o donors was low (~3.5%), and HHV-8 DNA was not detected in - mens for >95% of the presurgery speamens with a posmve or.
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negative result (table 2). For the small number of patients with
incoherent longitudinal reactivity patterns, a few explanations
may pertain. First, a single positive serum specimen among a
series of negative specimens (e.g., 2D, 2F, 4F, and 4H in figure 2)
is likely the result of nonspecific reactivity or a specimen-
labeling error. Second, up-and-down reactivity patterns (e.g.,
2A-2Cand 2E in figure 2) may be the result of periodic nonspe-
cific reactivity or, more likely, low levels of HHV-8 antibody
fluctuating above and below the lower limit of detection of the
assay.

Screening of blood donors for HHV-8, if warranted, faces
important technical challenges. Currently, there is no con-
sensus on a standard HHV-§ assay that has known high sen-
sitivity and specificity, The TFA used in the present study is
time-consuming and could not be readily standardized across
laboratories in the implementation of a screening program.
Enzyme-linked immunosorbent assay formats, which might
be more amenable to the high throughput demanded by a
screening program, may be less sensitive. The main challenge
is that the HHV-8 antibody response in healthy individuals is
relatively weak, and most of the current assays have inade-
quate sensitivity and specificity.

In conclusion, the present study does not provide evidence of
transmission of HHV-8 via blood transfusion in the United
“States. Rates of seroconversion in the transfusion and nontrans-
fusion groups were not statistically different, and the historical
nature of the cohort suggests that any current transfusion trans-
mission is rare. However, much larger studies would be required
to rule out rare transmission evenfs. Nevertheless, if such trans-
mission is shown 10 occur in the United States, universal screen-
ing of blood donors may not be warranted, because HHV -8 sel-
dom causes disease in immunocompetent populations. If
suitable assays become available, screening of blood for HHV-8
may be beneficial for immunosuppressed populations. How-
ever, the challenges associated with reliably detecting HHV-8
antibody or HHV-8 DNA in a healthy blood-donor population
remain a substantial barrier, one that must be crossed before the
costs and benefits of HHV-8 blood screening can be appropri-
ately weighed.
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