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Possible aetiology of haemorrhagic shock and
encephalopathy syndrome in the Negev area of
Israel

Shaul Sofer, Baruch Yerushalmi, Eliezer Shahak, Tamar Berenstein, Hanna Schulman

Abstract
A retrospective study was performed for
all patients diagnosed with haemorrhagic
shock and encephalopathy syndrome
(HSES) over an 11 year period (1984-94).
Soroka University Medical Centre is the
only medical facility in the southern
Negev region of Israel serving a popula-
tion of about 400 000 residents, consisting
primarily of two ethnic populations, Jews
and Bedouins.
Twenty patients, 17 Bedouin and three

Jews, were diagnosed with HSES. The
annual incidence of HSES for infants
under the age of 1 year was 5:10 000 for
Bedouins and 0.6:10 000 for Jews. Patients
ranged in age from 6 to 32 weeks and
arrived at the hospital late at night or
early morning (2.00 am to 11.00 am), dur-
ing the winter or early spring (November
to April). All were healthy before admis-
sion, with short prodromal symptoms of
upper respiratory tract or gastrointestinal
infection noted in 10 cases. Most infants
had markedly high body temperature on
arrival. A history of overwrapping and/or
excessive heating was obtained in four of
20 infants. Bacteriological and virological
cultures were negative in all infants. One
infant died and neurological sequelae
were observed in all survivors.
The high prevalence of hyperpyrexia

during sleep in the presence of negative
microbiological results with no evidence
of excessive heating, and the high inci-
dence of HSES among a closed and
culturally isolated society known to have a
high incidence of congenital malforma-
tions, may support previous assumptions
that HSES results from hyperpyrexia,
originating in most cases from a 'physi-
ological' heat induced trigger, which
starts and peaks during the night in previ-
ously healthy infants who are genetically
susceptible.
(Arch Dis Child 1996;75:332-334)
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Levin et al first described haemorrhagic shock
and encephalopathy syndrome (HSES) in
1983 as acute shock, encephalopathy, bleeding
coagulopathy, and hepatorenal syndrome in
previously healthy infants. 1 This syndrome has

been reported worldwide.' The outcome is
usually poor, and the aetiology is as yet
unknown. In this report, we describe 20 cases
of HSES in infants over an 11 year period in
the Negev, the southern region of Israel.

Subjects and methods
Soroka University Medical Centre is the only
hospital in the southern Negev area of Israel,
serving a population of about 400 000 ofwhich
approximately 75% are Jews and 25%
Bedouins. We reviewed medical records of all
patients admitted to the paediatric intensive
care unit (PICU) between 1 January 1984 and
31 December 31 1994 with shock, encepha-
lopathy, and bleeding coagulopathy. HSES,
defined by Bacon and Hall,9 includes the pres-
ence of all of the following clinical and labora-
tory findings: encephalopathy, shock, dissemi-
nated intravascular coagulation, diarrhoea
(may be bloody), falling haemoglobin concen-
tration and platelet count, acidosis, raised
hepatocellular enzymes, renal function impair-
ment, and negative cultures of blood and
cerebrospinal fluid. Twenty of our patients met
these criteria and were included in the study.

Hospital delivery room records and official
Ministry of Health statistical reports were used
in order to calculate incidence ofHSES among
Jewish and Bedouin populations.

Results
GENERAL AND EPIDEMIOLOGICAL FEATURES
The infants ranged in age from 6 to 32 weeks
(mean 15.5; median 14 weeks). Sixteen were
boys and four girls. Seventeen infants were
Bedouins with consanguinity between parents
in nine cases; three infants were Jews. The
annual incidence of HSES, for infants under
the age of 1 year, was 5:10 000 for Bedouins
and 0.6:10 000 for Jews.

All patients arrived at the emergency room
during the winter season or early spring (fig 1),
late at night or in the early morning hours that
peaked between 5.00 am and 9.00 am (fig 2).
The distribution of cases among years was
similar and varied from none to three cases
annually.

All infants had been previously healthy with
a normal developmental course. One infant
had been born prematurely (28 weeks' gesta-
tion). Ten infants had mild prodromal illness
with respiratory (n = 6) or gastrointestinal (n =
4) symptoms. The remaining 10 infants had
been well until the onset of the main illness,
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which in all cases was abrupt and catastrophic.
A history of overwrapping and excessive
heating was obtained for four infants and for
16 infants this was strongly denied by the par-
ents. Six of the 20 patients have been
previously reported.4 1

CLINICAL AND LABORATORY FEATURES
All patients exhibited classical clinical and
laboratory features of HSES.'-13 Profound
shock, coma with convulsions, and respiratory
disturbances were the main features on arrival.
Active bleeding and/or disturbed coagulation
tests with falling haemoglobin concentrations
and thrombocytopenia was noted in every
case. All infants developed diarrhoea shortly
after arrival (eight had bloody diarrhoea).
Raised urea and creatinine was noted in all
cases on arrival while raised liver enzymes were
found in 19 cases (not measured in one case) at
24 to 48 hours after arrival.

Seventeen infants had raised rectal tempera-
ture on arrival at the emergency room. In 1 1 of
17 infants, temperature ranged between 40°C
and 42°C. However, three infants were slightly
hypothermic on arrival (rectal temperatures
34°C in two infants and 35°C in one). These
three infants were reported by the parents as
feeling hot before arrival. In two of three cases,
the infants were taken to a private paediatrician
in the city ofBeer-Sheva before being admitted
to hospital. Rectal temperatures of 37.50C and
38°C were recorded at that time by the
physician. All infants had lower rectal tempera-
ture on arrival at the PICU compared with rec-
tal temperatures on arrival at the emergency
room. The difference in mean rectal tempera-

Months

Figure 1 Distribution ofHSES admissions, 1984-94.
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Figure 2 Time of arrival to emergency room of infants
with HSES, 1984-94.

ture (within one hour) from emergency room
and PICU arrival was 3.38°C.

Other noteworthy features on arrival were:
hypoglycaemia (glucose 0-2.1 mmol/l) in 13 of
20 infants, and hypernatraemia (sodium
> 145 mmol/l) in seven infants. Brain com-
puted tomography was normal in six infants
and showed ischaemic infarcts in 10 infants.
Cerebral bleeding was found in three cases in
addition to ischaemia. Three infants showed
the classic picture, defined radiologically as
'reversal sign' consisting of loss of grey-white
matter differentiation due to diffuse brain
oedema and necrosis.'4 Bacteriological cultures
of blood, cerebrospinal fluid, urine, and stool
and virological tests were negative in all cases.
Treatment included fluid resuscitation and

inotropic drugs, mechanical ventilation, blood
and blood products, anticonvulsive therapy,
and other symptomatic treatment. One infant
died and 19 infants survived; two had moder-
ate psychomotor retardation and neurological
handicap and 17 had severe impairment.

Discussion
Although first reported in 1983,' HSES has
not been recognised as a distinct clinicopatho-
logical entity.9 15 The incidence and aetio-
pathogenesis remains unclear. The main aetio-
logical factors suggested in the literature are:
infectious micro-organisms or toxins; environ-
mental factors (overwrapping, excessive heat-
ing); metabolic disorders (protease inhibitor
deficiency; stress protein deficiency; malignant
hyperthermia); and immaturity of the ther-
moregulatory centre. 1 3 4 9 13 15

Despite an extensive search, no causative
micro-organisms or toxins were found in our
patients or identified by other authors. Heat-
stroke due to overwrapping, swaddling, or
excessive heating could not be documented in
most of our patients or in those reported by
others.'-39213 The assumption that poor (im-
mature) thermoregulation and/or thermoregu-
latory imbalance may result in hyperpyrexia
after being exposed to (common) physiological
stress (fever due to viral infection or warm
environmental area),'415 cannot be excluded.
Metabolic disorders with deficiencies of pro-
tease inhibitors and abnormalities in stress
protein production were first suggested by
Levin et al who documented raised serum
trypsin coupled with low a,-antitrypsin values
in patients with HSES.' 13 Six of 19 first degree
relatives ofHSES patients in the study ofLevin
et al had a non-M phenotype for ac-
antitrypsin. It was postulated that patients with
HSES may have an inherited defect in synthe-
sis and secretion of stress proteins and that a
physiological stress may trigger the release of
trypsin, elastin, and other proteases, which, left
unopposed by protease inhibitors, may lead to
a massive inflammatory response manifesting
as HSES. Malignant hyperpyrexia, a familial
disorder, in which the genetic factors remain
unclear, was also proposed as a possible meta-
bolic defect."5

In our study, we have two distinct ethnic
populations cohabiting in the same geographi-
cal area, and served by the same hospital. The
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Bedouins represent a closed and culturally iso-
lated society where a marriage within the fam-
ily is customary rather than exceptional. As a
result, there is an unusually high incidence of
congenital malformations due to both auto-
somal recessive and multifactorial polygenic
genetic disorders.'6 17 Thus, we calculated the
incidence ofHSES in our area and compared it
with the rate between Bedouins and Jews. The
high incidence of HSES among Bedouins may
support the assumption of a genetic predispo-
sition, including inborn error of (protein)
metabolism and/or disorder (immaturity) of
the thermoregulatory centre. The high preva-
lence ofdocumented consanguinity in Bedouin
families (nine of 17 cases) may support this
assumption.

It should be noted, however, that environ-
mental manipulations cannot be excluded as
several environmental, non-genetic aetiologies
such as traumatic accidents and burns (unpub-
lished data), envenomation," intoxication,"
and neonatal hypothermia 20 are more preva-
lent among Bedouins than Jews. This however
cannot explain the difference in HSES inci-
dence. Differences in behaviour regarding
dress and care of infants in health and illness
(type of clothing, swaddling, bundling, ambi-
ent temperature) between the two populations
could have explained the trend toward hyper-
thermia in Bedouin infants. This issue however
has not been thoroughly investigated. In the
Exeter area (UK), it has been found that less
educated mothers kept their infants in warmer
rooms and were less likely to treat high
temperature than infants of more educated
mothers.2'
To the best of our knowledge, our series of

patients with HSES is the largest with the
exception of those reported from the British
Isles.' 91213 Other studies of HSES describe
case reports or small series. It is therefore
important to compare some features of our
study with reports by Bacon and Hall from the
British Isles.9 Seasonality, with peak incidence
in winter and early spring was a clear finding in
our area. It was less prominent in the British
Isles, although 56% of cases were admitted in
the winter season, usually January/February.
The infants' age in our study ranged between 6
and 32 weeks; median 14 weeks, which is com-
parable with a median of 15 weeks reported in
the British study.9

Raised body temperature was indicated as a
mandatory criterion for the establishment of
HSES.' Three of our patients, and seven
reported by Bacon and Hall,9 did not have a
raised body temperature on arrival at the
emergency room. All three of our patients
however felt hot, according to the parents,
before arrival at the emergency room, and two
of three infants had documented higher body
temperatures shortly before arrival. As noted
by Bacon and Hall, their patients had been
stripped for some time before recording body
temperature. Furthermore, all patients arrived
at the emergency room in shock. This may
explain the abrupt drop in body temperature
documented in our patients between emer-

gency room arrival (mean 39.4°C) and the
PICU (mean 36.05°C). This also suggests that
body temperature for most infants had peaked
before arrival. In this regard, it is important to
compare the clustering of admission times
(5.00 am to 9.00 am) in our study with those
reported by Bacon and Hall (8.00 am to 11.00
am), which supports the notion that hyperpy-
rexia started and peaked at night when the
infant is particularly at risk from heat injury.22

In summary, our data support previous sug-
gestions that some environmental manipula-
tions or other physiological stress, for example
common viral infection, in a genetically deter-
mined, susceptible individual may cause hyper-
pyrexia resulting in HSES with multiple organ
failure.
The folklore that infants with fever should be

wrapped up well and kept warm may be
dangerous for some babies. Physicians, nurses,
and other health professionals should inform
parents that mildly ill infants do not have to be
kept excessively warm.
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