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SUMMARY

Coinciding with the exceptional European resurgence
of human parvovirus B19 (B19V), between 2023 and
2024, twelve B19V DNA-positive blood donations out
of 27.737 were detected by the plasma fractionating in-
dustry via nucleic acid testing (NAT) and notified to the
blood collection centers of Trieste and Gorizia (Italy).
In order to prevent potential B19V transmission, the
implicated donors were recalled for clinical and viro-
logical follow-up for one year. None of the subjects had
reported symptoms at the time of donation, though six
subjects subsequently recalled either mild, transient
symptoms in the days following donation or house-
hold exposure to fifth disease.

Index viral loads ranged from 6.6x10° to >1.0x10° IU/
mL, with the majority of donations exceeding 10° IU/
mL. The viral burden exhibited a rapid decline, drop-
ping below 10°IU/mL after approximately four months
and subsequently falling below 5x10° IU/mL in all the
monitored donors by eight months, although low-level
viremia persisted. IgG antibodies were detected in all

B INTRODUCTION

19V is a small non-enveloped DNA virus be-
longing to the family Parvoviridae, genus
Erythroparvovirus [1, 2]. Its genome, which is ap-
proximately ~5.6 kb in size, encodes the nonstruc-
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subsequent samples, while IgM persisted for up to 125
days in the majority of donors and remained detectable
in three cases, including one instance lasting up to 355
days.

Since transfusion-transmitted B19V infection has been
documented at viral loads as low as 5x10% IU/mL, our
data suggest that a theoretical risk of transmission may
persist for up to nine months. Nevertheless, based on
hemovigilance, transfusion-transmitted B19V infection
appears to have limited clinical impact, likely due to
the high level of population immunity and the pre-
dominance of non-infectious viral DNA during the
late phase of infection. Overall, these observations sup-
port current policies that do not mandate routine B19V
screening, while underscoring the importance of tar-
geted testing in high-risk recipients and the temporary
deferral of highly viraemic donors for 4-6 months.

Keywords: parvovirus B19, transfusion, blood donor,
fifth disease, blood safety.

tural protein NS1 and two capsid proteins, VP1
and VP2. These proteins assemble into icosahedral
particles of approximately 22-25 nm [3, 4]. BI9V
has been observed to have a marked tropism for
human erythroid progenitor cells through its
binding to the P blood group antigen (globoside),
with additional co-receptors required for produc-
tive infection [1, 2]. This selective tropism is re-
sponsible for the profound hematologic effects of
infection, particularly in individuals with in-
creased red cell turnover or impaired immunity.
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Transmission occurs mainly through respiratory
droplets, but also via vertical transplacental pas-
sage, transfusion of blood or plasma-derived
products, and organ or marrow transplantation [1,
5, 6]. Globally, B19V follows cyclical epidemics oc-
curring at intervals of 3-5 years, typically peaking
in late winter and spring. Seroprevalence increas-
es with age, from approximately 15% in preschool
children to over 80% in the elderly [1, 5]. Recently,
several European countries reported an exception-
al post-pandemic rebound in 2023-2024, with inci-
dence rates far exceeding those observed during
previous outbreaks [7-9].

The clinical spectrum of B19V infection is broad
and depends heavily on the host. In immunocom-
petent children, it typically presents as erythema
infectiosum (‘fifth disease’), characterised by a fe-
ver and the classic ‘slapped cheek’ rash [1, 10]. In
adults, the condition may also manifest as an atyp-
ical rash, such as reticular exanthem [11]. In wom-
en, acute symmetric polyarthropathy is a frequent
occurrence and may present with symptoms sim-
ilar to those of rheumatoid arthritis [1, 4]. Patients
with underlying hemolytic disorders are at risk of
transient aplastic crisis, while immunocompro-
mised individuals may develop persistent infec-
tion with pure red cell aplasia and chronic anemia
[2,12, 13]. It is estimated that in 30-50% of cases of
primary maternal infection during pregnancy,
there is a risk of vertical transmission, which can
result in severe fetal anaemia, hydrops fetalis, or
intrauterine death in up to 10% of cases. This risk
is especially high when infection occurs in the sec-
ond trimester [5, 6, 14, 15].

Of particular concern is the transfusion setting.
Owing to its non-enveloped structure, B19V is
highly resistant to standard viral inactivation pro-
cedures [1]. Asymptomatic donors have been
shown to harbor extraordinarily high viral loads,
with some cases exceeding 10 IU/mL, and such
viremic donations may enter the blood supply [8].
Although transfusion-transmitted B19V infections
are relatively rare, they can lead to severe compli-
cations in vulnerable populations, such as fetuses
and immunocompromised or hematologically
fragile recipients. Since 2008, United States Food
and Drug Administration (FDA), followed by oth-
er associations such as the Plasma Protein Thera-
peutics Association (PPTA), have established an
upper safety limit of 10* IU/mL for B19V DNA for
plasma-derived medicinal products (PDMPs) [16,

17]. In the context of industrial screening, dona-
tions exceeding 10° IU/mL are typically identified
and subsequently discarded. In such cases, the
transfusion medicine services are notified. In the
context of labile blood components (red blood
cells and platelets), it is noteworthy that a limited
number of European countries have adopted the
B19V-DNA testing as a mandatory requirement
for the qualification of blood products. In the re-
maining high-income countries, including Italy,
there is a potential for the inadvertent transfusion
of viraemic blood components from asymptomat-
ic donors to patients.

Although the majority of infections are asympto-
matic or self-limiting, B19V remains a clinically
significant pathogen due to its hematologic impact,
teratogenic potential, and resilience in the transfu-
sion chain. These characteristics underscore the
necessity for ongoing epidemiological surveillance
and risk assessment, particularly in the domains of
blood safety and maternal-fetal medicine.
Against this background, the present study aims
to investigate for how long blood donors remain
viraemic at potentially infectious levels after an
acute B19V infection. By monitoring the kinetics of
viral load and the dynamics of IgM/IgG serocon-
version, we seek to define the time interval re-
quired for viral clearance below safety thresholds
and thereby determine when donors can be safely
reinstated for blood donation.

H METHODS

This research was conducted at the Transfusion
Medicine Department of the Azienda Sanitaria
Universitaria Giuliano Isontina (ASUGI), which
serves the provinces of Trieste and Gorizia in
North-East Italy. The study retrospectively inves-
tigated the virological follow-up of all whole
blood and plasma donors whose donations were
notified by the PDMP pharmaceutical industry
(CSL Behring) as B19V-DNA reactive. The study
period extended from January 2023 to December
2024, coinciding with the exceptional European
rebound outbreak of human B19V.

Eligible cases were defined as individuals who
had previously donated blood and subsequently
tested positive for B19V via NAT by the contracted
plasma fractionator (CSL Behring). As part of the
quality control process for the manufacture of PD-
MPs, plasma donations were screened in min-
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ipools of 96 samples using the cobas® DPX NAT
assay (Roche Diagnostics; analytical sensitivity,
1334.4 IU/mL at pool level; detection limit for in-
dividual donations, 4.8x10° IU/mL). In instances
where a pool was reactive, all constituent dona-
tions were subsequently resolved and quantified
individually. Positive donations were excluded
from fractionation, and the Transfusion Medicine
Service was notified for donor recall and look-
back. The delivery of notifications generally oc-
curred within a timeframe of four to eight weeks
subsequent to the donation of the index.

In accordance with Italian legislation all implicat-
ed donors were recalled and invited to undergo
virological confirmation and subsequent fol-
low-up. The quantitative detection of B19V-DNA
was performed using the PVB19 Elite MGB® Kit.
The results were expressed in copies/mL and con-
verted to IU/mL according to the manufacturer’s
conversion factor (1 copy = 0.5 IU) to ensure com-
parability with international standards. The pres-
ence of anti-B19V IgM and IgG antibodies was
determined through the utilization of the LIAI-
SON® Biotrin Parvovirus B19 IgM Plus and IgG
Plus chemiluminescence immunoassays (DiaSor-
in). At the first control visit, donors were inter-
viewed using a structured questionnaire that ad-
dressed recent exposure to exanthematous illness-
es (e.g., fifth disease in children) and the occur-
rence of symptoms such as rash or flu-like illness
around the time of the index donation (Figure 1).
Donors who were found to be DNA reactive at the
initial control visit were scheduled for repeat NAT
approximately three months later. The scheduling
of subsequent appointments was adapted in ac-
cordance with the patient’s viral load dynamics
and the availability of suitable donors.

The main retrospective objectives of the study were
to describe the kinetics and duration of viremia and
the time to clearance of IgM antibodies with persis-
tence of IgG, and to verify retrospectively the clini-
cal histories of donors the days around donation.
All data were anonymized and managed in com-
pliance with Italian regulations for donor safety
and privacy. The study was conducted in accord-
ance with the principles of the Declaration of Hel-
sinki and was approved by the Trieste University
Ethical Committee (protocol n° V8_240925). Writ-
ten informed consent was obtained from all do-
nors, as required by the Committee.

B RESULTS

Between January 2023 and December 2024, ASUGI
blood collection centers received 27.737 blood do-
nations; Among these, 11 whole blood donations
and 1 plasma donation (12/27.737; 0.04%) were
identified as B19V DNA-positive by the plasma
fractionator’s industrial laboratory, and the corre-
sponding donors underwent clinical evaluation
and a virological follow-up.

None of the 12 donors had reported exposure to
infectious diseases or the presence of symptoms at
the time of donation, and no post-donation infor-
mation indicating onset of illness was received.
However, during subsequent follow-up inter-
views, 3 donors recalled contact with household
cases of suspect fifth disease or other nonspecific
exanthematous illnesses around the time of dona-
tion. Moreover, 3 donors reported the onset of
mild symptoms in the period following donation.
2 donors experienced a pruritic skin rash, while 1
donor reported a febrile illness accompanied by a
sore throat.

Blood donations
plasma fractionator

January 2023 - December 2024, ASUGI
Transfusion Medine Service
(n=27.737)

B19V DNA positive samples with
viral load > 10® IU/mL
(n=12)

B19V DNA testing performed by

-

Donor recall and initiation of
the follow-up

Notification to the Tranfusion
Medicine Service

Medical interview, BI9V DNA
detection and serology testing

4 - 8 weeks after donation

Figure 1 - Mean B19V viremia decay in blood donors.
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Index viral load data were available for all 12 do-
nors. Titers ranged from 6.6x10° to >1.0x10° IU/
mlL, with a median of 8.55x10° IU/mL (IQR:
1.68x10°-7.30x108 IU/mL). Furthermore, 10 dona-
tions exceeded 10° IU/mL. All donors were pres-
ent for subsequent follow-ups, with the timing of
these occurrences ranging from 49 to 156 days fol-
lowing the initial donation. This sequence is indic-
ative of the scheduling of industrial notifications
and the availability of donors. With regard to the
number of follow-up visits, one donor had a single
visit, five donors had two visits, and six donors

completed three visits. The maximum period of
observation for the final donor was 355 days.
Viral load findings are illustrated in Figure 2 and
detailed Table 1. As anticipated, after the high-titer
index donation, viral loads declined rapidly with-
in the first month and then stabilized between 10°
and 10*IU/mL through approximately the fourth
month. Subsequent to this, all measured titers fell
below 104 IU/mL. By approximately 8 months
(=244 days), all donors with available measure-
ments consistently exhibited levels below < 5x10°
IU/mL.

Figure 2
Mean B19V viremia decay
in blood donors.
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Table 1 - Characteristics, medical history and viral load of the patients during the follow-up period.

Donation Time Gender/ Medicul Day 1 Day 2-60 | Day 61-120 | Day 121-180 | Day 181-240 | Day 240-366
Age History* (IU/mL) (IU/mL) (IU/mL) (IU/mL) (IU/mL) (IU/mL)

May 2023 M 45 Contact 1.6x10° 8213 740 735
June 2023 M 29 Symptoms 5.4x10# 8735 5546 3218
June 2023 M41 Negative 1.2x107 8239 3623 1500
July 2023 M 38 Negative >1.0x10° 1234665 6611 3729
January 2024 M 45 Negative 5.1x10° 86888 7976
April 2024 M 20 Negative >1.0x10° 155938 30978
April 2024 M 39 CS‘;I;;C:O?;‘S 6.4x10° 494185 2406¢
April 2024 M58 Negative 9.6x10° 171268
May 2024 F44 Negative 3.7x10¢ 485508 4356
May 2024 M 44 Negative 1.7x10° 411495 1722
May 2024 M 64 Contact 6.6x10° 1035585 6037 1743
June 2024 M 49 Symptoms | >1.0x10° 698045 118858 30425

F: Female, M: Male.

*Contact: family contact with fifth disease or exanthematous disease; Symptoms: pruritic rash or sore throat around donation; Negative: non rele-

vant history.
SConcomitant positive IgM.
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With respect to serologic evolution, the presence
of IgG was identified in all subsequent samples.
IgM were found to be present in all cases up to 125
days following donation. Thereafter, the presence
of IgM was observed to disappear in nine donors,
while it was found to persist in three cases, and in
one case, up to 355 days.

B DISCUSSION

An abnormal peak in B19V cases was also observed
among blood donors in Trieste and Gorizia prov-
inces (Italy) during 2023 and 2024. There were 12
notifications of B19 DNA-positive samples, equat-
ing to one every 2,311 donations, compared to none
during the previous two years (2021-2022).

Our observations, based on a cohort of 12 donors,
show that after the viraemic peak detected at the
time of the index donation, the B19V viral burden
declines rapidly but does not completely disap-
pear in the following months. Instead, viremia
reached a plateau in all cases, with moderately
high and relatively stable viral loads (>5x10°IU/
mL) persisting for 5 to 8 months. Seroconversion,
indicated by the absence of IgM antibodies, oc-
curred after the 4th month, though not universally
among all donors.

In consideration of the upper viral load limit cur-
rently accepted for plasma utilised in industrial
fractionation (<10* IU/mL in the final pool), the
findings of this study demonstrate that this thresh-
old is consistently achieved after the fourth month
following the initial donation, with a single excep-
tion extending up to 196 days [18, 19].

The viral burden threshold required to transmit
B19V through labile blood products (red blood
cells and platelets) remains a matter of debate [20,
21]. A previous study revealed that transmission
can occur even at viral loads as low as 5x10% IU/
mlL, particularly when the donor is IgM positive
[22]. In the present cohort, viral loads did not con-
sistently fall below this level until the 9th month
after donation, indicating that the theoretical risk
of transmission persists for several months even in
the absence of symptoms.

Despite these observations and reports confirming
the persistence of B19V-DNA in donor blood, the
overall clinical impact of transfusion-transmitted
B19V infection remains limited. Even during epi-
demic periods, up to 1% of blood donations may
contain measurable BI9V-DNA, yet no fatal trans-

fusion-transmitted cases have been documented
in the medical literature to date [23]. Moreover, no
recent reports describe miscarriage or major fetal
morbidity attributable to B19V transmission
through transfusion in pregnant women.

This reassuring picture is likely explained by sev-
eral factors. The majority of adults typically ac-
quire immunity at an early stage in life, resulting
in a low prevalence of susceptible individuals
among transfusion recipients, who are predomi-
nantly elderly. Furthermore, experimental studies
have demonstrated that approximately 5 months
following infection, the presence of residual viral
DNA in donor blood may signify non-infectious,
capsid-deficient particles, likely neutralized by an-
tibodies and incapable of replicating within target
cells [21]. Despite the absence of in vivo studies to
corroborate these findings, they may offer a poten-
tial explanation for the relatively minor clinical
impact observed in transfusion-transmitted B19V
infections, despite the frequent detection of viral
DNA in blood products.

Collectively, these data lend support to the pre-
vailing policy in the majority of high-income
countries of refraining from implementing sys-
tematic B19V screening for blood donations [24].
Nevertheless, the implementation of targeted test-
ing for high-risk recipients, including but not lim-
ited to immunocompromised patients, fetuses,
and pregnant women, can be considered a rational
precautionary measure. Indeed, certain European
countries, including Germany and the Nether-
lands, have already adopted strategies to provide
B19V-safe blood components through targeted
screening or pathogen reduction protocols [25-27].
There are several limitations in our study. Overall,
the number of cases was relatively small, 12 in two
years, although this was an exceptional number,
still it is limited compared with other larger stud-
ies [28]. Secondly, the scheduling of follow-up
control visits and the number of these visits varied
among donors. This variability was due to the fact
that it reflected the level of donor interest in at-
tending testing. The purpose of the control visits
was to ensure that subsequent donations were
B19-safe, a decision that depended on the donor’s
availability and their willingness to donate fur-
ther. In the initial follow-up visit, subjects were
requested to recount anamnestic elements sur-
rounding the donation time. This request was
made at varying intervals, thereby introducing the
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possibility of recall bias. Moreover, the majority of
labile products that were B19 DNA-positive were
transfused outside the Department of ASUGIL
Consequently, a comprehensive and detailed re-
cord review was not possible. However, neither
the ASUGI Department nor other departments
were notified of any clinically significant cases of
B19 transmission.

B CONCLUSIONS

In conclusion, the follow-up of B19V—positive
blood donors identified during the 20232024 out-
break confirmed that viremia declines rapidly af-
ter the initial high-titer phase. However, the pres-
ence of viremia above 10* IU/mL persisted for a
duration of several months, and in some cases up
to eight months following the initial donation.
Furthermore, the presence of IgM antibodies was
observed to persist for a period of at least five
months, subsequently undergoing a gradual de-
cline. From a clinical and epidemiological perspec-
tive, although no symptoms were declared before
donation, 3 out of 12 donors retrospectively re-
called suggestive symptoms around the time of
donation and other 3 donors recalled suspect B1I9V
cases among family members.

The results emphasize the importance of coordi-
nated communication and systematic follow-up
between blood establishments and plasma frac-
tionation industries to ensure optimal donor man-
agement and to monitor fluctuations in B19V cir-
culation during epidemic peaks. Furthermore, se-
lective screening of donations intended for high-
risk recipients and the temporary deferral of do-
nors with high viral loads for 4-6 months after
detection may represent practical strategies to
further minimize the risk of transfusion-transmit-
ted B19V infection [29].
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