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Parvovirus infection in a family associated with
aplastic crisis in an affected sibling pair with
hereditary spherocytosis
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SUMMARY There have been many reports of aplastic crisis preceded by a febrile illness in
hereditary haemolytic anaemias. Recent research has shown that the human parvovirus may be a

causative agent. We report on an adult sibling pair with hereditary spherocytosis who presented
in aplastic crisis after a febrile illness. Both had evidence of recent parvovirus infection, shown by
the presence of IgM class specific antibody in their sera. The children of one of the sibling pair,
one of whom has hereditary spherocytosis but no chronic haemolysis, showed similar evidence of
acute parvovirus infection.

In 1975 Cossart et all reported finding a novel virus
infecting man. The short lived viraemia was fol-
lowed by the appearance of specific antibody. The
virus is now known to be a human parvovirus.2
Infection with human parvovirus is common and
some 60% of blood donors have viral antibodies,3
which occur most commonly in children of primary
school age.4 The method of transmission of human
parvovirus remains obscure; parvovirus like agents
have been found in stool specimens but these are
antigenically different from the human parvovirus
found in blood.5 As yet human parvovirus has not
been detected in respiratory secretions, although
Anderson eta!6 reported an association between
respiratory tract infections and primary infection
with human parvovirus in four children with
homozygous sickle cell disease.
Human parvovirus has been incriminated as the

causative agent in a febrile illness,5' erythema infec-
tiosum (fifth disease),8 and aplastic crisis in heredit-
ary haemolytic anaemias. Several authors report the
association between human parvovirus and aplastic
crisis in sickle cell disease-'2 and there have been
reports of human parvovirus associated aplasia in
thalassaemia intermedia'3 and pyruvate kinase defi-
ciency."4 In a retrospective study of clinical data,
Mortimer'5 concluded that human parvovirus was
probably responsible for aplastic crisis occurring in
hereditary spherocytosis. Human parvovirus has
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since been serologically linked to aplastic crisis
occurring in paediatric patients with hereditary
spherocytosis.'2 16

We report acute human parvovirus infection in an
adult sibling pair and in the two children of one of
them. Both adults presented in aplastic crisis; in one
hereditary spherocytosis had been diagnosed in
childhood after an aplastic crisis in her aunt. The
second adult and one of the two children were newly
diagnosed as hereditary spherocytosis after the viral
illness.

Case reports

PATIENT 1
A 33 year old woman was admitted to the Royal
Liverpool Hospital on 4 January 1984. She gave a
six day history of a febrile illness with abdominal
pains, swelling of the hands, and general fatigue, and
a two day history of "banging' headache, palpita-
tions, and dizziness on standing. Hereditary
spherocytosis had been diagnosed in childhood after
an aplastic crisis in her aunt. The patient was advised
to have a splenectomy at that time but this was
declined.
On examination the patient was ill, very pale,

slightly jaundiced, and feverish (38-0 °C). The pulse
was 120 beats/min and was feeble, and there was an
ejection systolic murmur at the apex. The spleen was
palpable 4 cm below the left costal margin.
The blood count was as follows: haemoglobin
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concentration 3-7 g/dl; packed cell volume 10-6%;
red blood cell count 1.28 x 1012/1; white cell count
8.5X 10I/1; platelet count 196x 10I/1. The blood film
showed numerous spherocytes; no reticulocytes
were seen. The result of a direct Coombs test was
negative and the osmotic fragility was increased.
The serum bilirubin concentration was 32 ,umol/l.
The patient was transfused and made a rapid

recovery. Seven days after admission the blood
count was as follows: haemoglobin concentration
13-6 g/dl; packed cell volume 38-6%; red blood cell
count 4.34x 1012/1; white cell count 9.2x 10/1; and
platelet count 194x 109/1. One month after admis-
sion the haemoglobin concentration had fallen to
11-0 g/dl with a reticulocyte count of 17%.

PATIENT 2
A 28 year old man, the brother of patient 1, was
admitted to the Royal Liverpool Hospital on 22
January 1984. He gave a seven day history of
lethargy, weakness, shivering, and muscular pains in
both calves and a more recent history of headache,
palpitation, and dizziness.
On examination he was pale but otherwise was

not in acute distress. The tip of the spleen was palp-
able below the left costal margin. The blood count
was as follows: haemoglobin concentration 7-3 g/dl;
packed cell volume 20 7%; red blood cell count
2-15 x 1012/1; white cell count 11i5 x 109/1; platelet
count 274 x 109/1. The blood film showed many
spherocytes and the reticulocyte count was 3%. The
result of a direct Coombs test was negative and the
osmotic fragility increased. The serum bilirubin con-
centration was 10 gimol/l.
The patient was transfused and made a rapid

recovery. The haematological findings in this patient
are consistent with a diagnosis of hereditary
spherocytosis. Three months after admission the
haemoglobin concentration was 15-2 g/dl with a

reticulocyte count of 11 %.

PATIENTS 3 AND 4
These were the five and 10 year old sons of patient
1. Both developed a febrile illness two days before
the onset of symptoms in their mother. They were
feverish, complained of pains in the abdomen and
lower legs, and vomited on several occasions. Medi-
cal advice was sought.

Subsequent haematological investigations showed
patient 3 to have hereditary spherocytosis with a

steady state haemoglobin concentration of 12-2 g/dl
and reticulocyte count of 1%. Patient 4 had no
findings indicating hereditary spherocytosis.

Methods and results

Serum specimens from each of the members of the
family, in three households, were examined for par-
vovirus specific IgM by antibody capture radioim-
munoassay.3 Serum specimens from family members
who had remained well were also examined for par-
vovirus specific IgG in an analogous test.3
The results are summarised in the Table. Patients

1, 2, 3, and 4 had evidence of recent infection with
human parvovirus. Patients 5 and 7 had only par-
vovirus specific IgG, suggesting infection with
human parvovirus at some previous date. Patient 6
had no evidence of infection with this virus.

Discussion

It seems likely that human parvovirus caused aplas-
tic crisis in these two patients with hereditary
spherocytosis. Patient 3 has hereditary spherocytosis
and evidence of recent human parvovirus infection,
but did not present in aplastic crisis, presumably
because, unlike patients 1 and 2, he did not have
appreciable haemolysis.

PatSients 1, 3, 4, and 5 are members of the same
household. Patients 1, 3, and 4 all became ill at
about the same time, and each had serological evi-

Haematological and virological data

Patient Age (yr) Hereditary Date of onset of Date ofserum Parvovirus specific
spherocytosis illness specimen I M IgG

(Arbitary units)

1 33 + 29.12.83 11.1.84 >33
2 28 + 15.01.84 27.1.84 >33
3 5 + 27.12.83 27.1.84 >33
4 10 - 27.12.83 27.1.84 9-8
5 33 - Remained well 21.2.84 <0-28 3-8
6 24 - ,, ,, 27.1.84 <0-28 <0-25
7 60 + ,, ,, 27.1.84 <0-28 23

Patients 1, 3, 4, and 5 are members of the same household.
Patients 2 and 7 are members of the second household.
Patient 7 is the mother of patients 1, 2, and 6.
Patient 6 is the brother of patient 2; he lives alone.
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dence of recent parvovirus infection. It is likely that
these three patients acquired the infection from a
common, unidentified source. The father of this
household, patient 5, remained well; the presence of
parvovirus specific IgG in the absence of specific
IgM suggests previous infection with this virus and
immunity at the present time.

Patient 2 had stayed overnight with the above
household some 12 h before the onset of illness in
patient 1. Eighteen days later he became ill and
serological evidence of recent parvovirus infection
was found in a serum specimen obtained 12 days
later. His mother, patient 7, a member of the same
household, remained well; she, like her son in law,
patient 5, had evidence of previous infection.
Patient 6 is the brother of patient 2 and, although
susceptible to human parvovirus infection, he
remained well. He lives alone and had no close con-
tact with the family during their illness. The human
parvovirus attack rate among susceptible contacts
was thus 100% in these households.

Aplastic crisis have been reported in both
acquired and hereditary haemolytic anaemias. They
have in common a shortened red cell survival so that
aplasia in the bone marrow is rapidly reflected by a
fall in haemoglobin concentration. One hypothesis is
that erythroid aplasia occurs due to direct infection of
erythroid precursors with the virus. Serjeant et al'°
commented that it is possible that aplasia occurs in
normal people but because of their long red cell
survival and the self limiting and short duration of
the aplasia such episodes would generally pass
unnoticed. These factors probably explain why
patient 3 did not present in aplastic crisis; his steady
state haematological indices indicated no chronic
haemolysis, so that a short episode of erythroid
aplasia would not cause appreciable anaemia.

In the absence of virus recovered from cases of
erythema infectiosum it has not so far been possible
to compare parvovirus from cases of aplastic crisis
and fifth disease. Although none of the cases
described here reported the appearance of a rash, it
is of interest to note that patient 1 complained of
swollen joints, a common complication in adult
cases of erythema infectiosum.'7 Attempts to grow
human parvovirus in tissue culture are in progress.'8
Successful culture may lead to the development of a
vaccine to protect susceptible children and adults
from the potentially fatal effects of human par-
vovirus infection.

Green, Bellingham, Anderson
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