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Abstract. – OBJECTIVE: Hemorrhagic shock
and encephalopathy syndrome (HSES) is the
most severe form of acute encephalopathy that
progresses rapidly, often resulting in death or
severe neurological sequelae. We report the
case of a 4-year-old girl with HSES with shock
and impaired consciousness.
PATIENT AND METHODS: Blood test results
showed hypercytokinemia, and the 4-year-old
patient was immediately admitted to the intensive care unit. Within 4 h of symptom onset, she
received mild brain hypothermia therapy with a
target body temperature of 35°C. Methylprednisolone pulse, high dose immunoglobulin, and
large doses of circulatory drugs were administered.
RESULTS: After 72 h of brain hypothermia
therapy, targeted temperature management
with a target body temperature between 36°C
and 37°C was continued for 96 h. The patient
was diagnosed with HSES based on acute encephalopathy with shock, hypercytokinemia,
low platelet count, coagulation disorder, renal
damage, and intestinal bleeding. Magnetic resonance imaging results revealed no signs of any
specific acute encephalopathy. She was discharged without neurological sequelae 28 days
after symptom onset.
CONCLUSIONS: Mild brain hypothermia therapy initiated in the early stages followed by targeted temperature management may be an effective way to improve neurological outcomes in
children suffering from HSES.
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Abbreviations
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computed tomography; GCS: Glasgow Coma Scale;
HSES: hemorrhagic shock and encephalopathy syndrome; IL: interleukin; MRI: magnetic resonance imaging; PCT: procalcitonin; TTM: targeted temperature
management.

Introduction
Hemorrhagic shock and encephalopathy syndrome (HSES) is a severe type of encephalopathy
that often leads to profound neurological sequelae or death. The diagnostic criteria of HSES,
proposed by Levin et al1 in 1983, include encephalopathy, shock, disseminated intravascular
coagulation, diarrhea, decrease in hemoglobin or
platelets, acidosis, elevated transaminase, renal
dysfunction, and negative blood and cerebrospinal fluid cultures. HSES is a very rare encephalopathy with an incidence rate of 1%2. Hypercytokinemia and acute necrotizing encephalopathy
(ANE)3 have been indicated the pathogenesis of
HSES.
Moreover, HSES is an encephalopathy with
poor neurological prognosis and high mortality4
that progresses fast, particularly during the first
24 h following onset. In some cases, patients
suffer from brain edema at the time of admission, however, in other cases, significant brain
edema may develop later5. A rapid diagnosis of
HSES and immediate initiation of treatment in
the early stage are the key factors for increasing
the odds of a swift recovery. We herein report
the successful outcome of a patient with HSES
who underwent mild brain hypothermia therapy
(BHT) followed by targeted temperature management (TTM). We also present the patient’s
cytokines profile.
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Case Presentation
A 4-year-old girl with fever and impaired consciousness was transported to our hospital. She
had no medical history, and her vital signs and
physical examination were as follows: Glasgow
Coma Scale (GCS) score, 4 (eye [E] = 1, verbal
[V] = 1, motor [M] = 2); body temperature, 40°C;
heart rate, 220 beats/min; blood pressure, 70/40
mmHg; Babinski and Chaddock reflexes were
positive. The patient’s rapid antigen test for adenovirus was positive. Blood test results showed
the following: white blood cell count, 8,700/
µL; hemoglobin, 15.8 g/dL; platelet, 204,000/
µL; aspartate transaminase, 56; lactate dehydrogenase, 365 IU/L; uric acid, 9.8 mg/dL; urea
nitrogen, 31 mg/dL; creatinine, 1.44 mg/dL; glucose, 122 mg/dl; C-reactive protein (CRP), 15.02
mg/dL; procalcitonin (PCT), 824 pg/mL; pH,
7.259; pCO2, 37.8 mmHg; HCO3-, 16.4 mmol/L;
prothrombin time and international normalized
ratio, 1.70; activated partial thromboplastin time,
49.3 s. Although a brain computed tomography
(CT) scan revealed general mild brain edema, no
abnormalities were observed in the CT density of
the brain. A cerebrospinal fluid examination was
not performed due to the risk of brain herniation.
Blood bacterial culture was negative. The electrocardiogram showed sinus tachycardia.

A presumptive diagnosis of shock was made,
and the patient was admitted to the intensive
care unit. As her blood pressure decreased rapidly, we began a continuous intravenous infusion
of noradrenaline, vasopressin, and dobutamine
to maintain the blood pressure. Simultaneously,
she was treated for acute encephalopathy with
30 mg/kg of methylprednisolone and 1 g/kg of
immunoglobulin therapy for 3 and 2 days, respectively, starting 4 h after symptom onset. Additionally, mild BHT was initiated concomitantly, and the circulatory condition was stabilized
with inotropic support, including noradrenaline,
dobutamine, and vasopressin. The target body
temperature of 35°C was reached 6 h after symptom onset using mechanical ventilation (Figure
1). The following day, her circulatory condition
improved, while a repeat brain CT scan revealed
no progression of cerebral edema. Mild BHT was
continued, with a target temperature of 35°C for
72 h, followed by a target of 36°C-37°C for the
subsequent 96 h. Fresh frozen plasma was transfused on days 2, 8, and 10, and platelet concentrate was administered on day 3 (Figure 2). On
day 8, brain magnetic resonance imaging (MRI)
examination showed no abnormal findings. She
was extubated on day 9. On day 11, she had blood
in her stool and suffered from a low hemoglobin

Figure 1. Mild BHT is performed for 72 h with a target temperature of 35°C, followed by TTM at 36°C-37°C for the subsequent
96 h. Circulatory condition is stabilized with noradrenaline in conjunction with corticosteroids, immunoglobulin therapy, and
other treatments. Abbreviations: BHT, brain hypothermia therapy; TTM, targeted temperature management.
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Figure 2. The platelet count declines to 10,400/µl, resulting in administration of platelet concentrate on day 3. Hemoglobin
level declines to 7 g/dl due to gastrointestinal bleeding on day 11, whereas interleukin-6 levels are significantly elevated.
Abbreviations: IL, interleukin; TFN, tumor necrosis factor; sIL-2R, soluble interleukin-2 receptor.

level, which was treated by the administration
of proton pump inhibitor medications. She was
diagnosed with HSES based on acute encephalopathy with shock, hypercytokinemia, decreased
platelet count, coagulation disorder, renal injury,
and intestinal bleeding, without specific acute encephalopathy. Her consciousness level and motor
function gradually improved, she was discharged
without neurological sequelae 28 days following
symptom onset.
The patient’s cytokines (interleukin [IL]-6, IL18, tumor necrosis factor [TNF]-α, soluble IL-2
receptor [sIL-2R]) are shown in Figure 2.

Discussion
We presented a rare pediatric case of HSES
with no neurological complications. To the best
of our knowledge, most patients with HSES suffer severe neurological sequelae or death6,7. Few
cases of HSES can recover without neurological
sequelae8. The pathogenesis and effective treatment strategy remain unknown, therefore the
factors that improve the prognosis of HSES are
also unidentified.
HSES cases are observed more during the winter months9, which is consistent with our patient’s
experience who was admitted to our hospital in
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January. Furthermore, HSES is usually associated
with the thermal environment of infants10. These
findings indicate that central body temperature is
an important factor in the development of HSES,
suggesting that temperature management is crucial factor during the treatment.
The pathogenesis of HSES remains unclear;
although, hypercytokinemia is considered to play
a dominant role. Interleukin (IL)-6 is a significant
cytokine in acute encephalopathies, especially
ANE and HSES, and possibly a marker for clinical severity. One study suggested that children
with serum IL-6 levels > 15,000 pg/mL often
have a low chance of survival11. In our case, the
patient had an elevated level of IL-6 of 22,600
pg/mL when she was admitted to the hospital
and despite the extremely high levels of IL-6,
she recovered without any neurological sequelae.
Another study reported that IL-6 and soluble IL2 receptor levels are usually high in patients with
HSES12. We also observed a high level of IL-2R
(8,360 U/mL) in our patient. These findings indicate that hypercytokinemia is associated with the
pathogenesis of HSES.
Rapid initiation of therapy in patients with
HSES is important. Therapy should begin before the appearance of brain edema and the loss
of contrast between the gray and white matter
in CT imaging. Knowing this information, we
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still do not have an effective treatment protocol
for HSES. It is crucial that all pediatricians are
aware of the possibility of HSES in febrile children with central nervous system symptoms and
shock. Steroid and immunoglobulin therapy to
suppress inflammatory cytokines may be considered, which is similarly used in ANE13. Nevertheless, the effectiveness of BHT and TTM
in pediatric acute encephalopathy has not been
established. It should be known and understood
that the therapeutic window, prior to the onset
of secondary brain damage, is very brief. BHT
improves neurological prognosis if performed
in the early stage of the disease 14-17. In our
case, BHT was initiated promptly, and a target
temperature of 35°C was reached 6 h following
symptom onset.

Conclusions
Our study demonstrated that acute encephalopathies with hypercytokinemia, including
HSES and ANE, require prompt diagnosis and
treatment to improve outcomes.
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