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From the CDSC

Joint British Paediatric Association and Communicable Disease
Surveillance Centre surveillance scheme for haemorrhagic shock
encephalopathy syndrome: surveillance report for 1982-4

In July 1983 a "new" syndrome was reported in 10 babies
presenting to the Hospital for Sick Children, Great Ormond Street,
London, between March 1982 and March 1983, seven of whom
died.' The illness, called haemorrhagic shock encephalopathy
syndrome, consisted ofacute onset ofencephalopathy, fever, shock,
watery diarrhoea, severe disseminated intravascular coagulation,
and renal and hepatic dysfunction. There were no consistent
microbiological findings, but low plasma concentrations of the acute
phase reactant a, antitrypsin together with high concentrations of
immunoreactive trypsin were found in the affected children.
The aetiology of haemorrhagic shock encephalopathy syndrome

is unknown, but various hypotheses have been put forward. These
include: heatstroke due to overwrapping24; exposure to toxic
agents'; an as yet unidentified viral infection'; and disturbance of
normal bacterial flora due to a viral infection, predisposing to
overgrowth of toxin producing bacteria.5

It was considered important to add haemorrhagic shock en-
cephalopathy syndrome to the joint British Paediatric Association/
Communicable Disease Surveillance Centre surveillance scheme.6
This first surveillance report includes the findings of a pilot risk
factor study.

Methods

National surveillance: ascertainment ofcases-A case definition based on the
clinical features of the published cases was drawn up; criteria are listed in the
table.' Case report forms were sent to members of the British Paediatric
Association in January 1983 and reminders were later placed in British
Paediatric Association newsletters. A literature search was undertaken for
other cases in the British Isles.

Pilot risk factor study-The parents of 10 patients with the haemorrhagic
shock encephalopathy syndrome were interviewed with the permission of
their paediatrician and of their general practitioner. All interviews were
conducted by one person using a semistructured questionnaire. Information
on many variables was sought, including a detailed history of any environ-
mental or toxic factors which could be relevant.

Virological studies-These included serological tests for antibodies to
various viruses known to cause fulminating haemorrhagic shock; inocula-
tion of tissue cultures with material from several body organs and
examination of these both for cytopathic effect and by fluorescence antibody
studies; electron microscopy of tissue cultures and patients' tissues; and
animal inoculation.

Toxicological studies-Cholinesterase, mercury, cadmium, polychlori-
nated phenols, and dieldrin concentrations were measured in sera from
seven patients.

Results

Between 1 January 1982 and 31 December 1984, 44 cases were
ascertained, 31 by direct reporting and 13 from published reports.'"8-l
Thirteen occurred in 1982, 22 in 1983, and nine in 1984. Thirty nine cases
had sufficient details provided for analysis.

There were 15 girls and 24 (62%) boys. Although the age distribution
ranged from 17 days to 15 years, the modal age was 3 months and the median
5 months, with 34 of the 39 patients (87%) under 1 year of age; four were

aged 1-4 years; one 6 years; and one 15 years. Cases were reported from 10
regions and from Scotland. The distribution by month of onset showed a
fairly even distribution over the year.
Of the 15 patients for whom ethnic information was provided, 11 were

white, two were black, and two were of mixed race. Outcome information
was provided for 33 patients; 22 died. Mortality among the girls was 10 out of
12 and among the boys was 12 of 21. Nine of the 11 survivors were severely
neurologically damaged; the nature of any sequelae was unknown in the
two others.
The clinical features in the 38 patients for whom the information was

provided are shown in the table; 22 satisfied all 11 diagnostic criteria. Four of
30 patients for whom details of history and prodromal illness were available
had a history of neurodevelopmental abnormalities. Twenty two had a
variety ofprodromal illnesses ranging in duration from a few hours to several
days, but eight had been completely well before being found collapsed. The
admission temperature was reported in 19 patients and was greater than 39°C
in 10 of these; one was afebrile and one hypothermic.

Presence ofcase cnrteria (n =38)

Feature Yes No NR

Encephalopathy 38 -

Shock 35 1 2
Disseminated intravascular coagulation 34 4*
Diarrhoea 34 3 1
Falling haemoglobin 30 3 5
Falling platelets 31 2 5
Acidosis 35 1 2
Raised transaminases 36 - 2
Renal function impairment 32 5 1
Normal NH3 27 6 5
Negative blood and CSF cultures 33 It 4

* One had "hepatic type" coagulopathy. t One had an enterovirus in the
cerebrospinal fluid.
NR =not reported or not investigated.

The necropsy findings showed the characteristic findings described in the
first report of the haemorrhagic shock encephalopathy syndrome.' Some
centres also reported hepatic necrosis, adrenal haemorrhage, villous atrophy
and crypt hyperplasia, and pulmonary petechial haemorrhages. Reye's
syndrome appeared as the certified cause of death in two cases.
The findings of the risk factor study have been described in detail in the

full report (see below). There was a family history of neurological
abnormality or unexpected deaths in infancy in half of the cases. All seven
babies who were "typical" haemorrhagic shock encephalopathy syndrome
with identical histories were clothed identically in Babygros (four with vests)
and all except one were covered by manmade fibre quilts; the other was
under two doubled blankets and a sheet. Five were described as "hot" to the
touch and two as "cold" when found; all were soaking wet. Of the other
three, two had severe neurodevelopmental abnormalities and developed the
haemorrhagic shock encephalopathy syndrome in hospital and one was a
child of 7 years.

Comment

The haemorrhagic shock encephalopathy syndrome reporting
scheme has shown that this condition is being recognised in
many parts of Britain, a conclusion supported by published
observations.8 '1 Just under half of the cases (excluding those in the
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original report') were, however, reported by the hospital from
which the haemorrhagic shock encephalopathy syndrome was first
described, presumably reflecting both the higher diagnostic aware-
ness and readiness to report of a centre with a particular interest in
the condition.

Conclusions about the epidemiological features of the haemorr-
hagic shock encephalopathy syndrome should, therefore, be viewed
with caution because of the selected nature of the sample. Several
observations can nevertheless be made. The cases reported from
other centres were similar to those in the original study in age and
clinical features, though some patients had a raised ammonia
concentration and some had normal renal function. The latter could
be a function of severity of shock, but the former illustrates the grey
area in the differential diagnosis of the haemorrhagic shock
encephalopathy syndrome from Reye's syndrome. In one patient
the haemorrhagic shock encephalopathy syndrome was considered
to be the cause of death even though there was some fatty change in
the liver. A more detailed and systematic approach to case definition
at necropsy is needed, for the findings are usually reported in a non-
standardised fashion. The histological appearances of the small
bowel, for example, which is said to undergo characteristic changes
in hyperthermia,7 are rarely studied.
The findings so far do not support the suggestion that the

haemorrhagic shock encephalopathy syndrome is commoner in
winter months.5 The excess of boys has not previously been
reported, nor has the excess in mortality among girls. No clear
aetiological factors emerged either from the laboratory or pilot risk
factor studies. There was no evidence of gross overwrapping; there
was, however, a certain consistency in the way in which the seven
"typical" cases were clothed and wrapped, which suggests a need to

examine the possible role of more subtle factors affecting heat loss.
The importance of these, together with that of such factors as
medical and family histories, can only be assessed by controlled
studies.
A controlled investigation of possible associations between both

the haemorrhagic shock encephalopathy syndrome and sudden
infant death syndrome and overheating has just started. It is based
at London and Newcastle. Cases of the haemorrhagic shock
encephalopathy syndrome will be ascertained from the British
Paediatric Association/Communicable Disease Surveillance Centre
registry, and paediatricians are asked to continue to report cases as
promptly as possible to the Communicable Disease Surveillance
Centre by telephone, letter, or on the standard case report form. All
reports sent to the registry are held in strictest confidence, and data
will not be made available to this or any other studies without
permission of the individual paediatrician.
These studies would not be possible without the kind cooperation

of paediatricians who report cases. The registry is particularly
indebted to Drs M Levin, J A Morris, C Kennedy, and T J David.
The special virological studies were undertaken by Dr S Fisher-
Hoch at the PHLS Centre for Applied Microbiology and Research,
Porton Down. The toxicological assays were undertaken by Mr E
Pryde of the Health and Safety Executive Laboratory.

Copies of the detailed report of the surveillance and risk factor
study findings are available from the Communicable Disease
Surveillance Centre.

PHLS Communicable Disease
Surveillance Centre,

61 Colindale Avenue, Lon-don NW9 SEQ

Lesson ofthe Week

Severe extravasation injury: an avoidable iatrogenic disaster?

D A R BURD, G SANTIS, T M MILWARD

Extravasation ofintravenous fluids into the subcutaneous tissues is a
common occurrence. Reports estimate that extravasation occurs in
up to 11% of children and 22% of adults receiving intravenous
fluids.'2 In most cases the effects are mild and resolve spon-
taneously, but in a few serious complications may develop. These
include full thickness skin loss and muscle and tendon necrosis
leading to permanent disability.' We report a case of severe
extravasation injury due to Conray 420 (sodium iothalamate injec-
tion 70% wt/vol), a hyperosmolar radiological contrast medium.

Case report

A 73 year old Asian woman being investigated for abdominal pain
developed episodes of fits associated with hypokalaemia and hypocalcaemia.
Despite correcting the metabolic disturbances with dilute intravenous
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Severe extravasation injuries may lead to permanent
disability; treatment is unsatisfactory, so prevention is
of paramount importance

solutions ofpotassium chloride and calcium gluconate her fits continued and
a CT brain scan was performed.
Conray 420 (60 ml) was injected through an 18 gauge Venflon catheter

already in situ on the radial border of the right wrist. One hour later the right
arm and hand were noted to be swollen, blue, and cold. Over the next 40
hours the swelling became more pronounced and blisters developed over the
entire dorsal aspect of the forearm. The radial pulse could not be felt and her
fingers, initially showing a brisk capillary return, lost this and became cold,
swollen, and mottled. These changes were considered to be due to a mixed
arterial and venous thrombosis secondary to chemical cellulitis. The patient
was given heparin 15 000 units intravenously 12 hourly and a plastic
surgeon's opinion sought. After extensive deblistering Doppler studies
showed good arterial flow in forearm and digital arteries. It was evident,
however, that major full thickness skin necrosis had occurred over both
dorsal and ventral aspects of the forearm and hand.
Further investigations disclosed metastatic disease in liver and brain. The

patient's general condition deteriorated and she lapsed into coma and died.
Permission for necropsy was refused.
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