
Journal of Microbiology, Immunology and Infection (2019) 52, 534e541
Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.e- jmii .com
Original Article
Human parvovirus B19 infection in patients
with or without underlying diseases

Jun Yi Sim a,b, Luan-Yin Chang a, Jong-Min Chen a,
Ping-Ing Lee a, Li-Min Huang a, Chun-Yi Lu a,*
a Division of Pediatric Infectious Diseases, Department of Pediatrics, National Taiwan University
Hospital, Taipei, Taiwan
b Department of Pediatrics, Taipei Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, Taiwan
Received 5 July 2018; received in revised form 1 April 2019; accepted 15 May 2019
Available online 19 June 2019
KEYWORDS
Human parvovirus
B19;

Erythema
infectiosum;

Aplastic crisis;
Pure red-cell aplasia
* Corresponding author. Departmen
versity, 8 Chung-Shan South Road, Ta

E-mail address: cylu@ntu.edu.tw (

https://doi.org/10.1016/j.jmii.2019.0
1684-1182/Copyright ª 2019, Taiwan
BY-NC-ND license (http://creativecom
Abstract Background/Purpose: The clinical presentations of parvovirus B19 in patients with
underlying diseases have greater diversity than previously healthy patients. We retrospectively
identified patients with polymerase chain reaction (PCR)-confirmed parvovirus B19 infection in
attempt to describe its clinical features especially in these populations.
Methods: From 2009 to 2018, patients with real-time PCR-confirmed parvovirus B19 infection
were collected. Comparisons were done between previously healthy patients and patients with
preexisting diseases, as well as patients with high (>5.5 � 105 copies/mL sera) and low viral
loads.
Results: Parvovirus B19 DNA was detected in 31 patients. Fourteen (45%) patients had under-
lying diseases, including six (19%) with immunologic diseases, five (16%) with hematologic dis-
eases, and three (10%) with cardiopulmonary diseases. Only seven (23%) patients received an
initial impression of erythema infectiosum prior to positive PCR. A higher proportion of pa-
tients with underlying diseases presented with fatigue and pallor, and suffered from tachy-
cardia and hepatosplenomegaly compared to previously healthy patients. Among patients
with a high viral load, a substantial proportion were of older age, suffered fatigue, and ane-
mia. There was a trend of patients with immunologic comorbidity having a higher viral load.
Conclusion: The classical parvovirus B19 manifestations were less frequently observed in pa-
tients with a preexisting disease compared with previously healthy patients. Depending on host
factors, the symptoms of parvovirus B19 infection can be multifaceted.
Copyright ª 2019, Taiwan Society of Microbiology. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Introduction

Since its discovery in 1975, human parvovirus B19, a
member of the Parvoviridae family, has been known to
cause mild and self-limiting diseases including erythema
infectiosum (fifth disease)1 and arthropathy in previously
healthy subjects.2 The virus displays remarkable tropism
for human erythroid progenitor cells. As such, it also causes
acute anemia by aplastic crisis in patients with shortened
red cell survival,2,3 chronic viremia with or without anemia
in immunocompromised patients, and hydrops fetalis or
intrauterine death in infected fetuses.1,2

Parvovirus B19 is active worldwide with neither ethnical
nor geographical boundaries, albeit with some regional
differences.4 Generally, seropositivity is lowest among
young children, rises to around 50% at puberty,5 and in-
creases further at lower rates throughout adulthood.4

Seropositivity is correlated with age, a history of trans-
fusion, and urban residency.6 Transmission of parvovirus
B19 occurs via respiratory droplets, vertical transmission
from mother to fetus, and solid-organ or bone marrow
transplants.4

Traditionally, laboratory diagnosis of parvovirus B19
infection relies on serologic and DNA tests.2 IgM antibodies
appear one week post-infection3 and persist for two to
three months.2,3 IgG antibodies are less helpful due to
substantial variation between individuals while virus isola-
tion by conventional cell culture is difficult and not clini-
cally feasible. DNA hybridization and gene-amplification
methods are reliable especially in diagnosing recurrent or
persistent infection, since antibody production may be
absent or minimal in such individuals.2 Parvovirus B19 viral
DNA in sera of symptomatic patients quantified by real-time
PCR have also been found to correlate with clinical mani-
festations including erythema infectiosum and aplastic
crisis.7

While patients with hematological or immunological
diseases are known to suffer more severe disease after
infection,8 the spectrum of disease manifestation is less
well defined compared to previously healthy patients.2,4

The effects of viral load on clinical manifestations has not
been well described previously. The aim of the retrospec-
tive case-series analysis is to present demographical, clin-
ical, laboratory, and treatment features of parvovirus-
infected patients by comparisons between patients with
and without underlying diseases, and between patients
with high and low viral loads.
Methods

Patients

Real-time PCR for parvovirus B19 was made available in the
National Taiwan University Hospital and Children’s Hospi-
tal, which is one of the largest referral center in Taiwan,
since 2009. All patients whose serum tested positive for
parvovirus B19 by real-time PCR from January 2009 to May
2018 were enrolled into this study. All patients were
examined at least once by a pediatrician or internist during
their clinical course. PCR for viral detection were ordered
after consultation with an infectious disease specialist. This
study was approved by the Institutional Review Board.

Demographic and clinical data

The demographic and clinical data at time of parvovirus B19
infection diagnosis were collected retrospectively by the
same investigator. A standardized form was used to extract
data, including age, gender, underlying diseases (mainly
focusing on immunosuppression, hematologic disorders and
hemolytic anemia, and cardiopulmonary diseases), clinical
manifestations, and treatment modalities. Patients were
divided into two groups based on their clinical status: pa-
tients with underlying diseases, including immunologic
(human immunodeficiency virus-(HIV) infection, solid-organ
transplantations, and patients treated with immunosup-
pressive drugs), hematologic (hereditary anemia and thal-
assemia), cardiopulmonary (congenital heart disease and
pulmonary hypertension); and immunocompetent patients
with no history of hemolytic anemia, defined as previously
healthy patients. Vital signs were compared with age-
appropriate reference ranges.9 Duration of diagnosis was
defined as time from symptom onset to the first positive
PCR. Viral load quantification was available since 2011.
High and low viral load was defined as viral load above and
below the median respectively for patients with a qualified
viral load.

Hematological data

Complete blood counts were obtained from the medical
record system. Where available, a baseline cell count up to
2 months before diagnosis of parvovirus B19 infection were
compared with counts at diagnosis. Hematological data
were compared with age-appropriate reference ranges.9

Cytopenia were defined as cell counts below the refer-
ence range for age-specific population. Investigators cross-
checked all patients with cytopenia to confirm absence of
sepsis or septic shock defined by changes in Sequential
Organ Failure Assessment (SOFA) score10 before
enrollment.

Detection of parvovirus B19 by real-time PCR

Serum samples were subjected to DNA extraction using
Roche MagNA Pure LC 2.0 (Roche Diagnostics GmbH, Man-
nheim, Germany). In-house primers specific for parvovirus
B19 major (VP2) capsid protein generating a 172-bp frag-
ment were designed based on established studies11,12:
forward primer, 50-CCCAGAGCACCATTATAAGG-3’; and
reverse primer, 50-GTGCTGAAACTCTAAAGGTGAA-3’.
Amplification was performed with Roche LightCycler 1.5
using the following concentrations: 5 mL of LightCycler RNA
Amplification Kit SYBR Green I (TaKaRa), 4 mL of template
DNA, and 0.5 mL of each primer. After an initial denatur-
ation phase of one minute at 95 �C, 50 cycles of PCR
amplification were performed at 94 �C for five seconds,
55 �C for 10 s, and 72 �C for 10 s. Positive and negative
controls were used in every batch. Based on the mean
threshold cycle for each dilution, a standard curve was



Table 1 Characteristics of patients with parvovirus B19
infection.

Characteristics 31 (100)

Sex
Female 12 (39)
Male 19 (61)

Median age (years) 7.5 (0.0e80.8)
Season of illness onset
Winter (December 1 to
February 28)

6 (19)

Spring (March 1 to May 31) 7 (23)
Summer (June 1 to August
31)

7 (23)

Autumn (September 1 to
November 30)

11 (35)

Underlying diseases 14 (45)
Immunologic 6 (19)
Human immunodeficiency
virus carrier

2

Autoimmune hemolytic
anemia

1

Autoimmune encephalitis 1
Transplant recipient 1
Juvenile myelomonocytic
leukemia

1

Hematologic 5 (16)
Hereditary spherocytosis 3
Hemoglobin H disease 1
Thalassemia minor 1

Cardiopulmonary 3 (10)
Pulmonary hypertension 2
Transposition of great
arteries

1

Clinical presentatione

Fever 28 (90)
Skin rash 15 (48)
Fatigue 10 (32)
Pallor 6 (19)
Shock 5 (16)

Traceable sick contacts 9 (29)
Physical findingse

Tachycardia 11 (36)
Tachypnea 9 (29)
Hepatosplenomegaly 8 (26)
Lymphadenopathy 6 (19)

Laboratory findingsa

Anemia 13 (42)
Leukopenia 12 (39)
Thrombocytopenia 14 (45)

Symptomatic duration prior to
PCR diagnosis (days)

8.0 (0.0e95.0)

Median PCR viral load (copies/
mL sera)b

5.5 � 105

(2.8 � 103e2.0 � 1013)
Initial impression prior to positive PCR
Erythema infectiosum 7 (23)
Upper respiratory tract
infection

5 (16)

Acute tonsillitis 4 (13)
Fever of unknown origin 4 (13)
Neutropenic fever 3 (10)

Table 1 (continued )

Characteristics 31 (100)

Mycoplasma pneumoniae
infection

3 (10)

Measles infection 3 (10)
Othersc 2 (6)

Hospitalized 17 (55)
Intensive care 5 (16.7)
Treatment administerede

Packed red blood cells 12 (39)
Intravenous immunoglobulin 5 (16)

Hospital days for admitted
patients (days)d

12.5 (3.0e88.0)

Complication 5 (16)
Mortality 1 (3)

a Data available for 21 patients.
b Data available for 22 patients.
c Myocarditis (n Z 1), and non-immune hydrops fetalis

(n Z 1).
d Data for 16 patients.
e Some patients had more than one presentation or physical

finding, or received more than one treatment.
Data are presented as n (%), or median (range) unless otherwise
specified.
PCR Z polymerase chain reaction.
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generated and the number of template molecules was
calculated for each sample.

Statistical analysis

Data was analyzed using SPSS for Mac version 25 (SPSS Inc.,
Chicago, IL, USA). Biological and demographical data were
compared by means of Fisher’s exact test and
ManneWhitney U test where appropriate. A p value below
0.05 was considered statistically significant.
Results

Patient characteristics

In total, 31 patients (19 male/12 female) had real-time
PCR-confirmed parvovirus B19 infection during 2009e2018
(Table 1). Thirteen patients were outpatients while 18 were
inpatients with median hospitalization of 12.5 days. There
were no age or seasonal peak incidences observed during
the study period, although there is a trend of higher disease
incidence during summer and autumn (Fig. 1). Fourteen
(45%) patients had a preexisting comorbidity, including six
(19%) with immunologic disease, five (16%) with hemato-
logic disease, and three (10%) with cardiopulmonary dis-
ease. The classical presentation of erythema infectiosum -
fever and skin rash, were found in 90% and 48% of all pa-
tients respectively. The median symptomatic duration prior
to PCR diagnosis was eight days, with a range of zero (due
to traceable sick contacts) and 95 days. The median serum
viral load was 5.5 � 105 copies/mL.

Patients received a wide range of initial diagnosis prior
to a positive parvovirus B19 PCR test. Erythema infectiosum



Figure 1. Age of patients and month of illness onset in pa-
tients infected with parvovirus B19.
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was the initial diagnosis in only seven (23%) patients. There
were a cluster of three cases whose initial impression was
measles. Non-immune hydrops fetalis (NIHF) was diagnosed
in a late preterm newborn with an otherwise unremarkable
pregnancy who presented with sudden decrease in fetal
movements and poor fetal heartbeats. A previously healthy
13-year old female who presented with chest pain and
shock subsequently developed acute viral myocarditis. The
only mortality in the series was a 3-month old female who
died from intraabdominal bleeding due to severe coagul-
opathy after hepatic failure.

There was no difference between patients with early
and late diagnosis in terms of age, proportion of patients
with underlying disease, symptoms, laboratory findings, nor
viral load.

Previously healthy patients vs patients with
underlying diseases

There were no difference in gender, age, and symptomatic
duration prior to diagnosis between previously healthy pa-
tients and patients with an underlying disease (Table 2). In
previously healthy patients, a significantly higher propor-
tion had a skin rash compared to patients with underlying
disease, whom presented with higher proportion of fatigue
and pallor. Tachycardia and hepatosplenomegaly were
significantly higher in patients with underlying disease
compared to patients who were previously healthy, likely
reflecting a higher proportion with anemia in patients with
underlying diseases. Patients with underlying diseases had
significantly higher parvovirus B19 viral load in the serum
compared to previously healthy patients. Nevertheless, the
maximum decline in hemoglobin nor number of cytopenia
were not significant between the two groups.

Patients with hematologic diseases had a borderline
higher proportion suffering from pancytopenia compared
with previously healthy patients (p Z 0.050). However, this
was not observed in patients with immunologic diseases
versus previously healthy patients.

On treatment modalities, packed red-cell transfusion
was given to 71% of patients with underlying diseases and
12% of previously healthy patients. The median duration of
hospitalization, proportion requiring intensive care, higher
level of care at discharge, and death were not significantly
different between the two groups.

Patients with high vs low viral loads

Twenty-two patients had a quantified viral load with me-
dian of 5.5 � 105 copies/mL sera. There was no difference
in gender and symptomatic duration between patients with
high and low viral loads (Table 3). However, patients with
high viral loads were significantly older compared to pa-
tients with low viral loads. There was a trend toward pre-
viously healthy patients having a lower viral load
(p Z 0.080), and patients with immunologic comorbidity
having a higher viral load (p Z 0.090).

Although the maximum decline in hemoglobin, duration
of hospitalization, and treatments were not significantly
different between patients with high and low viral loads, a
higher proportion of patients with high viral loads pre-
sented with fatigue, likely due to significantly higher pro-
portion with anemia compared to patients with low viral
loads.

Discussion

This nine-year retrospective case series documents the
wide spectrum of parvovirus B19 infection in both previ-
ously healthy hosts and hosts with underlying diseases
encompassing children and adults. Only 23% of patients
with parvovirus B19 infection presented as typical ery-
thema infectiosum. In our study, patients with underlying
diseases were more likely to present with atypical symp-
toms, such as fatigue and pallor, rather than the classical
presentation of erythema infectiosum. The erythematous
rashes of parvovirus B19 infection, usually appearing 2
weeks after initial infection, are due to formation and
deposition of immune complexes in the skin.2,15 Appear-
ance of a rash may imply near resolution of viremia and
predicts a self-limited course.4 In accordance with some
earlier reports,8 our results suggest patients with underly-
ing disease have limited ability in clearing the virus and
recovery from disease.

Most patients who did not have classical signs or symp-
toms of parvovirus B19 infection were initially managed



Table 2 Comparison of characteristics between patients who are previously healthy and patients with underlying diseases.

Characteristics Previously healthy Underlying diseases p-value

17 (55) 14 (45)

Male sex 11 (65) 8 (57) NS
Age (years) 6.8 (0.8e40.9) 12.4 (0.0e80.8) NS
Symptomatic duration prior

to PCR diagnosis (days)
7.0 (0.0e16.0) 8.5 (4.0e95.0) 0.192

Clinical presentationi

Fever 15 (88) 13 (93) NS
Skin rash 14 (82) 1 (7) <0.001g

Fatigue 2 (12) 8 (57) 0.018g

Pallor 0 (0) 6 (43) 0.004g

Shock 1 (6) 4 (29) 0.148
Physical findingsi

Tachycardia 3 (18) 8 (57) 0.031g

Tachypnea 3 (18) 6 (43) 0.233
Hepatosplenomegaly 1 (6) 7 (50) 0.011g

Lymphadenopathy 3 (18) 3 (21) NS
Laboratory findings
Anemia 2 (12)a 11 (79)b 0.056
Leukopenia 2 (12)a 10 (71)b 0.159
Thrombocytopenia 4 (23)a 10 (71)b NS

Maximum decline in hemoglobin (g/dL) 2.0 (0.7e5.1)c 3.2 (0.4e7.0)d NS
Number of cytopenia(s) 1.0a (0.0e3.0) 2.5b (0.0e3.0) 0.168
PCR viral load (copies/mL sera) 8.0 � 104 (2.8 � 103 - 8.8 � 106)e 4.5 � 108 (9.0 � 103 - 2.0 � 1013)f 0.025h

Treatment administeredi

Packed red blood cell transfusion 2 (12) 10 (71) 0.001g

Intravenous immunoglobulin 3 (18) 2 (14) NS
Hospitalized 4 (23) 13 (93) <0.001g

Intensive care 1 (6) 4 (29) 0.148
Hospital stay (days) 18.5 (3.0e39.0) 11 (4.0e91.0) NS
Higher level of care at discharge

than at admission
2 (12) 3 (21) NS

Death 0 (0) 1 (7) NS
a Data available for 7 patients.
b Data available for 14 patients.
c Data available for 4 patients.
d Data available for 11 patients.
e Data available for 13 patients.
f Data available for 9 patients.
g Indicates statistically significant by Fisher’s exact test.
h Indicates statistically significant by ManneWhitney U test.
i Some patients had more than one presentation or finding, or received more than one treatment.

Data are presented as n (%), or median (range) unless otherwise specified.
NS Z not significant.
WBC Z white blood cell.
PCR Z polymerase chain reaction.
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under the impression of upper respiratory tract infection,
fever of unknown origin, or neutropenic fever with sup-
porting laboratory findings. Nevertheless, complications
and mortality were infrequent even with a large proportion
of patients with underlying diseases.

Infection of erythrocytes and their precursors by
parvovirus B19 is a well-known phenomenon.1,2 Globoside
(erythrocyte P antigen), a neutral glycolipid and acts as a
cellular receptor, accounts for the tissue tropism of
parvovirus B19.14 The nonstructural protein of parvovirus
B19 is cytotoxic and responsible for the death of erythroid
progenitors and via cell cycle arrest and apoptosis.2,17
Typically, transient reticulocytopenia caused by parvo-
virus B19 infection does not lead to clinical anemia as a
result of the long lifespan of erythrocytes in healthy adults
(Fig. 2).16 In contrast, patients with increased destruction
of or a high demand for erythrocytes, such as hemolytic
anemia or hereditary spherocytosis, may suffer from tran-
sient aplastic crisis.17 Although the inhibition of the
erythroid precursors is most pronounced, parvovirus affects
other cell lineages as well.8,18 Hanada et al.19 demon-
strated that incubation of a normal bone marrow with
parvovirus-containing serum significantly inhibited
erythroid (CFU-E), myeloid (CFU-GM), and megakaryocytic



Table 3 Comparison of characteristics between patients with viral loads above and below the median of 5.5 � 105 copies/mL
sera.

Characteristics Viral load p-value

<5.5 � 105 copies/mL sera >5.5 � 105 copies/mL sera

11 (50) 11 (50)

Male sex 7 (64) 7 (64) NS
Age (years) 6.2 (0.8e12.5) 18.2 (3.3e80.8) 0.008d

Symptomatic duration prior
to PCR diagnosis (days)

7.0 (1.0e16.0) 9.0 (0.0e36.0) NS

Previously healthy 9 (82) 4 (36) 0.080
Hematologic disease 0 (0) 3 (27) 0.214
Immunologic disease 0 (0) 4 (36) 0.090
Cardiopulmonary disease 2 (18) 0 (0) NS
Symptomse

Fever 9 (82) 11 (100) NS
Skin rash 8 (73) 3 (27) 0.086
Fatigue 1 (9) 7 (64) 0.024c

Pallor 0 (0) 4 (36) 0.090
Shock 1 (9) 1 (9) NS

Physical findingse

Tachycardia 3 (27) 5 (45) NS
Tachypnea 3 (27) 3 (27) NS
Hepatosplenomegaly 1 (9) 4 (36) NS
Lymphadenopathy 3 (27) 2 (18) NS

Laboratory findings
Anemia 1 (9)a 7 (64)b 0.010c

Leukopenia 3 (27)a 5 (45)b NS
Thrombocytopenia 4 (36)a 6 (55)b NS

Maximum decline in hemoglobin (g/dL) 2.1 (0.1e3.4)a 2.9 (0.4e5.3)b NS
Treatment administerede

Packed red blood cell 1 (9) 6 (55) 0.063
Intravenous immunoglobulin 2 (18) 2 (18) NS

Hospitalized 4 (36) 7 (64) NS
Clinical course (days) 18.0 (12.0e21.0) 8.5 (6.0e39.0) NS

a Data available for 7 patients.
b Data available for 8 patients.
c Indicates statistically significant by Fisher’s exact test.
d Indicates statistically significant by ManneWhitney U test.
e Some patients had more than one presentation or finding, or received more than one treatment.

Data are presented as n (%), or median (range) unless otherwise specified.
NS Z not significant; PCR Z polymerase chain reaction.
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(CFU-Mgk) growth. The presence of globoside on tissues
other than erythroid precursors, such as hepatocytes,15

megakaryocytic, endothelium, and myocardium20 un-
derlies the diverse clinical presentation of parvovirus B19
infection. Up to 59% of children with chronic hemolytic
anemia developed pancytopenia during parvovirus infection
in a series reported by Cauff et al.21 In our series, a higher
proportion of patients with underlying diseases and pa-
tients with high viral loads suffer from anemia. An earlier
study also found that bicytopenia and pancytopenia were
more frequently seen in immunocompromised patients.8

Patients with hematologic disease had a borderline higher
proportion of developing pancytopenia, but no similar
tendency was found among patients with immunologic
disease compared to previously healthy patients.
Parvovirus-induced pancytopenia may be multifactorial. In
addition to a direct cytopathic effect, parvovirus has been
shown to recruit CD8þ T cells causing increased secretion
of IFN-g and TNF-a leading to hypersplenism and hemo-
phagocytosis.22,23 Two of our cohort suffered from sec-
ondary hemophagocytic lymphohistiocytosis, which is well
reported in literature.

Our data shows patients with underlying diseases had a
higher viral load compared to previously healthy patients.
Patients with a higher than median viral load of 5.5 � 105

copies/mL sera were older; A higher proportion of them
suffered from fatigue likely due to anemia compared to
patients with a low viral load. We found no literature
describing the association of older age with a higher
parvovirus B19 viral load.

Two patients in our series were patients living with HIV.
Pure red-cell aplasia may be the first manifestation of
infection with HIV.2 In fact, prior to highly active antire-
troviral therapy, persistent parvovirus B19 infection was a
leading diagnosis among HIV-positive men with anemia.24 In
a cross-sectional study in Taiwan, the seroprevalence for



Figure 2. A healthy host who is infected with parvovirus B19
will suffer transient reticulocytopenia but no clinical anemia as
erythrocyte lifespan is sufficient to bridge the transient arrest
of hematopoiesis. On the contrary, hosts with hematologic
diseases will suffer aplastic crisis due to relatively short
erythrocyte lifespan; while hosts with immunologic diseases
will suffer pure red cell aplasia due to delayed viral clearance.
As a result, they are more likely to require transfusions due to
cytopenia, or suffer cardiopulmonary failure due to the
increased circulatory stresses.
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parvovirus B19 between HIV-positive and HIV-negative men
who have sex with men were similar.25 Notably, parvovirus
B19 seroprevalence was significantly higher in injection
drug users (OR Z 6.74), regardless of HIV status,25 high-
lighting blood-borne transmission as an alternative route of
infection and increased vigilance needed when encoun-
tering such patients.

The differential diagnosis of erythema infectiosum in-
cludes other viral exanthems including measles and
dengue.26,27 Interestingly, three patients in our cohort were
initially misdiagnosed as measles from a single positive IgM
test. Parvovirus B19 infection has been implicated in false-
positive IgM assays for measles,26 EBV, herpes simplex virus,
and HHV6 viral infections.28 Cross-reactive antibodies,
polyclonal B cell activation, and a vigorous immune
response were implicated as mechanisms for false-positive
IgM tests. To improve diagnostic accuracy, IgM positivity
should be followed up using serial samples to determine if
levels are rising, class capture IgM, testing for pathogen
PCR, or documenting seroconversion of IgG.29 Hence, in
Taiwan where measles is non-endemic, and a high measles
vaccine coverage rate, relying on a single IgM test would be
risky as positive predictive value declines with falling dis-
ease prevalence.28 Our patients subsequently tested
negative for measles and positive for parvovirus B19 via
PCR. The experiences gained from this cohort were that IgM
detection is not acceptable as a standalone test and thor-
ough investigations are still warranted when vaccinated
patients with viral exanthemata test positive for measles
IgM in a non-endemic setting.
Fetuses acquire parvovirus B19 via transplacental
transmission.2 Infection during the second trimester poses
the greatest risk of NIHF due to the increased demand of
hematopoiesis in the fetal liver, increase in red cell mass,
and a reduction in red cell life span.30 Highest risk of
infection occurs during epidemics and is correlated with
number of children at home.31 Although most infected fe-
tuses have spontaneous resolution with no adverse out-
comes,32 possible effects on the brain and
neurodevelopment outcomes remains to be elucidated.13

PCR of amniotic fluid should be performed as part of the
evaluation for hydrops fetalis besides maternal IgG and IgM
for parvovirus B19.13,31 As Taiwanese patients were re-
ported to have low seroprevalence toward parvovirus B19,6

there could be potential epidemics regionally in the future.
Poor awareness of the disease among obstetricians might
explain low case number in our series as most first- and
second-trimester spontaneous abortions secondary to
parvovirus B19 infection might be underdiagnosed.

Most cases of parvovirus infection in children do not
require isolation nor specific therapy. Supportive care
including fluid replacement and transfusion may be neces-
sary for patients with symptomatic anemia.33 For immu-
nosuppressed patients, discontinuing steroids or
immunosuppressive therapy, or by instituting antiretroviral
therapy in patients with AIDS, may terminate pure red-cell
aplasia and persistent viral infection.2 Intravenous immu-
noglobulin (IVIG) are a good source of antibodies against
parvovirus B19. A 5-day course of IVIG at 0.4 g per kilogram
body weight induces an increase in reticulocyte count,
hemoglobin level, and a prompt decline in viral load.2 In-
trauterine erythrocyte transfusions have been shown to
reduce fetal mortality in NIHF.32

While subclinical viremia in patients does not necessarily
imply that viral replication is ongoing,34 all our cases were
tested whilst symptomatic. Virology PCR was ordered after
consultation with an infectious disease specialist. Hence,
the risk of a false positive result should be low. Prolonged
viral shedding in immunocompromised patients was also a
concern, but the addition of serum IgM, which is unavai-
lable in our institution, offered limited benefit since anti-
body production would be limited in such populations.2,4

The major weakness of the current study is the small
sample size. Despite using a highly sensitive method, we
found only 31 patients over a span of nine years. We believe
most erythema infectiosum were diagnosed based on clin-
ical symptoms alone; while complicated cases might have
been missed or underreported due to limited clinical un-
derstanding. As the sample size is admittedly small, we did
not further classify patients by their respective underlying
diseases. Viral load may vary markedly between hosts and is
dependent on duration of symptom onset and diagnosis. As
with retrospective studies, we have no control of host
factors, duration between symptom onset to laboratory
evaluation and viral load determination. These factors
contributed to the heterogeneous cohort and findings such
as the association between patients with older age having a
higher viral load. Nevertheless, we were able to document
important signs and symptoms in patients with underlying
diseases who were viremic, highlighting the polymorphic
presentations of parvovirus infection in such hosts and need
for increased clinical vigilance. .
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In summary, we presented a comprehensive series of
parvovirus B19 infections highlighting the nonspecific and
atypical presentations in patients with comorbidity. An
extended awareness on the multifaceted presentation and
actual pathogenic role of parvovirus B19 will continue to
improve our efforts in diagnostic, therapeutic, and pro-
phylactic options in future.
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