
Abstract. – Background: In patients with
chronic congenital haemolytic disorders, human
Parvovirus B19 (HPV B19) is frequently involved
in pure red-cell aplastic crises. Furthermore, it
may inhibit three-lineage haematopoiesis in the
bone marrow, causing severe pancytopenia. In
such patients, Epstein Barr virus (EBV) infection
also seems to share the same mechanism as
HPV B19 in inducing bone marrow aplasia, but
at present the clinical effect of an infection sus-
tained by both viruses is unknown.

Clinical Report: We present a 7-year-old boy
affected by hereditary spherocytosis (HS) who
suffered from transient aplastic crisis, in whom
laboratory findings revealed a double HPV B19
and EBV infection. 

Conclusions: To our knowledge, this is the
first report of a case of HPV B19 and EBV co-in-
fection diagnosis in a paediatric patient. Despite
underlying HS, no signs of haemolytic anaemia
were detected, but the infection only produced
transient pancytopenia. Nevertheless, the rea-
son why there was no additive effect of the two
viruses on the aplastic crisis is still unclear.
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Introduction

Human Parvovirus (HPV) B19 is known to de-
termine a wide range of clinical presentations1,2.

Human erythroid progenitor cells are a direct
target for the virus: its cytopathic effect is due to
its binding to the P antigen on the erythroid cell
membrane3,4. In patients with chronic congenital
haemolytic disorders, HPV B19 is frequently in-
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volved in pure red-cell aplastic crises, in consid-
eration of virus-induced destruction of red cell
precursors: this form of aplasia usually lasts for
7-10 days, and in normal individuals can go by
unnoticed5,6. Furthermore, in immune-compro-
mised patients, as well as in patients with haema-
tological disease, the virus can persist and in-
hibits three-lineage haematopoiesis, causing con-
tinuous bone marrow suppression7-10. 

As HPV B19 infection, Epstein-Barr virus
(EBV) infection may lead to bone marrow fail-
ure, mainly in susceptible patients, but the patho-
genesis of this phenomenon is still unknown, be-
ing probably connected to molecular mimicry11.
In our report we describe a young boy affected
by hereditary spherocytosis (HS), developing a
eight-day pancytopenia and bone marrow failure
after a rare HPV B19 and EBV co-infection.
Since the episode was self-limiting and the apla-
sia had a short duration, the patient benefited
from supportive therapy only.

Case Report
A 7-year-old boy affected by HS, diagnosed

at our Paediatric Oncology Division, was admit-
ted to the Emergency Department on account of
the following full blood count: haemoglobin 2.5
g/dl, platelets count 42.000/mmc, white cells
count 1290/mmc, (lymphocytes 800/mmc, neu-
trophils 320/mmc, monocytes 170/mmc) and
reticulocytes 0.8%. Liver function studies
showed increased serum aspartate aminotrans-
ferase (AST) and alanine aminotransferase
(ALT). Other laboratory values were as follows:
serum ferritin 178 ng/ml, triglyceride 85 mgl/dl,
serum fibrinogen 340 mg/dl, C-reactive protein
120 mg/l. Though lactate dehydrogenase was
elevated, other laboratory features of haemoly-
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sis were absent. Serum levels of creatinine, al-
bumin, urea nitrogen, prothrombin time and ac-
tivated partial thromboplastin time were inside
the normal range. All laboratory data have been
reasumed in Table I. Neither hematuria nor fae-
cal occult blood was found. Normal levels of
both total and subclass serum immunoglobulins
were found. Lymphocyte-subset evaluation
demonstrated a low CD4+/CD8+ cell ratio
(0.20) with prevalence of activated CD8+ lym-
phocytes, suggesting a viral infection. On the
peripheral blood smear, atypical activated lym-
phocytes were present. There were no auto-anti-
bodies and levels of circulating immuno-com-
plexes were inside the normal range. 

During the three days before admission, the
patient had a high body temperature (BT 39°C),
vomiting and worsening fatigue. Physical exami-
nation showed pale-greyish skin, but no jaundice
or skin rash was detected. The patient had no evi-
dence of pharyngitis or cervical adenopathy.
Tachycardia, systolic murmur and polypnoea
were also documented. Finally, spleen was palpa-
ble five centimetres below the costal margin,
whereas hepatomegaly was not appreciable. Ab-
dominal ultrasounds confirmed spleen enlarge-
ment (maximum spleen diameter: 16 cm), and
that did not show any volume increase compared
with previous test. Echocardiography and chest
X-ray were normal. 

Based on his clinical findings and blood tests,
a viral infection was supposed and serologies for
Leishmania, Measles, Rubella, Herpes Simplex
Virus, Paramyxovirus, HIV, EBV, HPV B19, Cy-
tomegalovirus (CMV), Toxoplasma, Varicella-
Zoster Virus were performed.

On serological tests, negative serum IgG and
positive anti-HPV-B19 IgM (80.28 UA) were de-
tected (cut off value: 10 UA). At the same time,
anti-VCA IgM levels were 90 UA (cut off: 20
UA), whereas serology for anti-VCA and anti-
EBNA IgG was negative. 

The patient received a packed red cell transfu-
sion and empirical antibiotic therapy with amox-
icillin-clavulanic-acid combination. Body tem-
perature decreased on the third day of hospital-
ization. On the fifth day the patient has been dis-
charged in good clinical conditions. Laboratory
investigations showed a reduction of both
amino-transferase levels (ST 175U/L ALT
29U/L) and a partial recovery of blood count, as
documented by haemoglobin 8.2 g/dL, white
cell count 2180/mmc (neutrophyls 870/mmc,
lymphocytes 1000/mmc), platelets count
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Figure 1. Summary of blood cells count trend.
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IgM levels and appearance of anti-EBNA IgG
about six weeks after the earliest serum assay,
which was all confirmed by later serology test-
ing. At present, no further episodes of pancy-
topenia were documented.

Discussion

In paediatric patients, episodes of co-infection
with EBV or HPV B19 with other viruses have
frequently been reported. Double infections or
co-infections of EBV and CMV are shown to be
occasional in children12, whereas episodes of in-
fection conjunctly produced by HPV-B19 and
HIV-1 are reported more often7,13,14. The only
case of HPV B19 and EBV co-infection docu-
mented to date concerns a previously healthy
adult without underlying disease, who developed
severe bone marrow failure in the absence of
clinical evidence of viral infections, and required
bone marrow transplantation for persistent pan-
cytopenia15. At our knowledge, we report on the
first case of HPV B19 and concomitant EBV in-
fection in a paediatric patient with haemolytic
disorder as HS. Furthermore, in our report the

112.000/mmc. Three days later the patient came
back to our Department to be revaluated. As ob-
served on laboratory tests, amino-transferase
levels returned inside the normal range and a
full blood count showed: haemoglobin 9.8 g/dL,
white cell count 3630/mmc (neutrophyls
1940/mmc, lymphocytes 1400/mmc, monocytes
290/mmc), platelets 232,000/mmc, and the retic-
ulocyte count rose to 5.3%. Abdominal ultra-
sounds showed persistence of mild spleen en-
largement. On repeating serologic tests, the di-
agnosis of acute HPV B19 and EBV co-infection
was confirmed by sero-conversion of HPV B19
antibody titers (IgG: 30 UA, IgM 40 UA) and
detection of EBV viral genome on Polymerase
Chain Reaction (PCR), with a doubling of anti-
VCA IgM titers to160 UA. 

The patient did not require any more transfu-
sions and haemoglobin levels finally returned to
their steady state levels of 11 g/dl a month after
the admission. Complete blood cells count trend
is shown in Figure 1. 

The follow-up monitoring for the next 10
months documented a progressive increase of an-
ti-VCA IgG titers (with a peak at the sixth month
after the onset of symptoms, reaching a six-fold
increase of antibody titers), a gradual lowering of
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patient suffered from transient aplastic crisis and
obtained a prompt recovery with transfusional
support only.

In the literature a wide range of clinical ex-
pressions due to HPV B19 or EBV infections is
reported, ranging from asymptomatic infections
to complete bone marrow suppression, in healthy
patients as well as in patients with blood disor-
ders16-21: especially in the latter group, several vi-
ral insults may result in complete bone marrow
failure, as observed by Serjeant et al5. 

In patients with erythrocyte membrane dis-
ease, such as HS, viral infection may indeed trig-
ger haemolysis, causing a rapid fall of haemoglo-
bin levels22. In our case, anaemia was secondary
to the bone marrow failure and no sign of under-
lying haemolytic state being evident. Moreover,
the reported case showed features of an atypical
infection, for the complete absence – except for
fever – of signs suggestive of a viral aetiology.
The spleen enlargement was already a feature of
this patient, due to his chronic haemolytic dis-
ease. In our opinion the absence of a skin rash,
resulting from immune-complex deposits, was
probably caused by EBV co-infection, that could
induce a disordered antibody response to HPV
B19. Aspecific increased amino-transferase lev-
els were the only abnormality resulted from
blood chemistry tests, possibly sustained by both
HPV B19 and EBV infection. 

Currently, viral infections are detected by
serologic tests and viral genome retrieval. In
our case, we documented the co-infection by
means of serologic tests for both HPV B19 and
EBV and through genome search for EBV
alone. HPV B19 neutralising antibodies (IgM)
appear after 10 to 12 days and may be found in
serum samples for several months after expo-
sure, whereas IgG are life-persisting and appear
2 weeks after inoculation23. Regard to EBV in-
fection, anti-VCA IgM appear after 1-2 weeks
from exposure persisting for 2-3 months,
whereas life persisting anti-VCA IgG usually
become detectable later. Finally, anti-EBNA
IgG have a late onset and are a well-known
marker of past exposure to virus24. 

The specific role of viruses EBV and HPV
B19 in the development of aplastic anaemia in
this patient remains unclear; notwithstanding a
double hit to the bone marrow, the self-limitation
of aplasia excluded an additive effect of both
viruses to the marrow injury. In fact, it is not
even possible to establish which of the two virus-
es mainly induced transient bone marrow failure.

Conclusions 

To our knowledge, this is the first report de-
scribed in the literature of a case of HPV B19
and EBV co-infection diagnosis in a paediatric
patient. Despite underlying HS, no signs of
haemolytic anaemia were detected, but the infec-
tion only produced transient pancytopenia. Nev-
ertheless, at the present time, the reason why
there was no additive effect of the two viruses on
the aplastic crisis is still unclear.
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