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Hypothesis: the aplastic crisis of hereditary
spherocytosis is due to a single transmissible agent
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SUMMARY Aplastic crisis in sickle cell anaemia has been associated with infection by a serum
parvovirus-like virus (SPLV). Reports of outbreaks of these crises in hereditary spherocytosis
(HS) were investigated to see if the data were consistent with a single agent such as SPLV being
their cause. The age distribution of the cases and the pattern of spread were compatible with an
infectious aetiology. The symptoms and duration of the cases, and the intervals between them,
were sufficiently uniform to indicate that they were caused wholly or predominantly by a single
agent with an incubation period of about nine days. There were close similarities between these
illnesses and recognised cases of SPLV infection. It is concluded that SPLV is probably the main
cause of aplastic crisis in HS.

Pattison et al' and Sergeant et a12 have recently
shown that the aplastic crisis of sickle cell anaemia
(SCA) is associated with infection by a 20-23 nm
parvovirus-like particle (serum parvovirus-like
virus, SPLV).3 They noted the epidemic nature of
the crises and the absence of recurrences, and these
features led them to suggest that SPLV might be
their principal cause. Aplastic crises can arise in any
form of haemolytic anaemia, and have occurred with
SPLV infection in two families with hereditary
spherocytosis (HS),4s in a case of pyruvate kinase
deficiency and in a case of thalassaemia.6
The gene that determines HS is usually expressed

in several members of an affected family, and aplas-
tic crises often happen concurrently or successively
in siblings and other relatives. There have been
many reports of these family outbreaks, especially
from the era before HS was routinely treated in
early childhood by splenectomy, which apparently
prevents crises occurring. In this study, papers
reporting aplastic crises in kinships with HS were
analysed to see whether the descriptions were com-
patible with one infectious agent being the cause of
these incidents.
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Method

Between 1935 and 1964, 16 papers describing fam-
ily outbreaks of aplastic crisis in HS were published
in which the intervals between the onset of symp-
toms in the index and the other cases were
recorded.7-22 Also noted from these papers, and
from a further paper describing another outbreak,23
were the age and sex of the patients, their relation-
ship to the index cases, their initial symptoms and
the occurrence of fever, and the intervals from onset
of illness to the reappearance of reticulocytes in the
peripheral blood.

Results

The most frequently observed intervals between the
onset of illness in the index and subsequent cases of
aplastic crisis were eight days (4 cases) and nine days
(5 cases). Of the 29 cases arising within 16 days, 22
(76%) occurred 9 ± 3 days after an index case (Fig.

Relationship ofsecondary cases ofaplastic crisis in
hereditary spherocytosis to the index case

Relationship to index case n

Sibling 27
Cousin 5
Parent 5
Grandparent 1
Uncle 1
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1). Four other cases occurred after an 18-19 day
interval and three after a 27-day interval. Thirty-
two of 58 patients (55%) were male (Fig. 2). None
was under 2 yr of age, but 41 (71%), including all
the 19 index cases, were under 16 vr. The spread
was mostly to siblings, but a few adults were secon-
darily affected (1 able 1).
Of the presenting complaints five, in addition to

fever, were coImmiloiI: headache, malaise/fa1glue,
nausea/vomiting, abdominal pain arid rigors (Fig. 3).
Five other symptoms, cough, sore throat, diarrhoea.
earache and rash, were uncommon. 1ihe durationi of
the crisis, from the onset of symptoms to the begin-
ning of the reticulocyte responlse, w as defined tor 30)
patients. It varied from 5 to 20 days: in 1 9 cases
(63%7) it was 1 I + 1 davs (Fig. 4).
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Total N64- 1000/0
Fever_ N 50 178%
Headache N26 1 410%
Mdi0se/tatigue N 26 41%
Nausea/vomiting N 24 1 38%
Abdomril pain N 19- 30%
Rigors N 17 -27%
Myalgia N 4-t 6%
Cough N 3 -i
Sore throat N 3 --t
Epistaxis N 2 -i
Diarrhoea A_N 2-i
Earache N 1 -d1
Rash N 1- J

Fig. 3 Presented symptoms and occurrence offever in HS patients affected during
familial outbreaks ofaplastic crisis.
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Fig. 4 Interval between onset ofsymptoms and
reappearance of reticulocytes in peripheral blood in HS
patients with aplastic crisis.

Discussion

In the brief time that a link between SPLV and
aplastic crises in haemolytic anaemia has been rec-
ognised, the association has proved to be close. Evi-
dence has been found for recent SPLV infection in
34 of 38 crises (89%) in a retrospective study of
SCA.627 This observation prompted a review of pub-
lished descriptions of outbreaks of aplastic crisis in
HS to see whether a single infectious agent such as

SPLV could have caused them. Reports of aplastic
crises in other haemolytic anaemias were too few to
justify including data from them.
There is little doubt that the aplastic crises

described in the reports studied were post-infectious
and not due, for instance, to a nutritional deficiency,
or a toxic effect on already compromised bone mar-

row. Children were the first to be affected and adults
were largely spared. The crises spread through
families in waves rather than arising simultaneously.
No cases occurred in infants, implying that there was
protection through passively acquired maternal
antibody. The presence of similar symptoms in fam-
ily contacts without HS, alluded to in several of the
reports, was further evidence that the crises were
caused by one or more transmissible agents and not
by a factor peculiar to patients with HS.

Other aspects of the data supported the
hypothesis that there is a single infective cause for
aplastic crisis in HS. Firstly, there was no history of
earlier attacks of aplastic crisis in any of the case
reports so that, apparently, no infection had previ-
ously caused aplastic crisis in the 64 patients
described. Secondly, the interval between the index
and the other cases was very commonly 9 ± 3 days,
and there was a suggestion of further groups of cases
arising about 18, 27, and 36 days after the onset of
illness in the index case. This implies a consistent
incubation period such as a single agent would dis-
play. If it is assumed that the onset of symptoms
coincides with greatest infectiousness, the incuba-
tion period for this agent would be 9 days. Thirdly,
the early symptoms of the crises suggested that only
a limited number of infectious agents were involved.
Several common viral symptoms were largely
absent, whereas fever and rigors, headache and
abdominal pain were regularly present. It is of inter-
est that these complaints and myalgia (present in
four patients) have characterised known SPLV
infections unrelated to haemolytic anaemia,24 2S and
resemble those observed in SPLV-associated crises
in SCA.26 Fourthly, the termination of the aplastic
crises, was regular and invariable. It occurred 10-12
days after onset of symptoms in almost two-thirds of
the cases, a similarity in duration of illness that sug-
gests that most cases were due to the same agent.
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The data indicate an infectious aetiology for
aplastic crises in HS. Because of the absence of pre-
vious crises in the histories of the patients, the
defined incubation period and duration of illness,
and the repeated occurrence of certain symptoms
and absence of others, they are compatible with a
single agent being responsible for most or all of the
cases. The likenesses between these cases and those
of patients with proven SPLV infection imply that
this virus was a possible cause; and the facts that
recent outbreaks of crises in two-families with HS
have been linked to SPLV4 5 and that no other agent
has been convincingly associated with this syndrome
suggest that the link with the virus is close. It is to be
hoped that, in future, patients with aplastic crises
will be investigated for evidence of infection by this
newly-recognised pathogen. Only thus will it be
possible to determine how specific is the connection
between aplastic crisis and the virus.

I thank Dr RH Purcell for his help in the prepara-
tion of this paper.
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