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CASE REPORT

First fatal case of enterovirus 71
Infection in Hong Kong
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Enteroviruses are a common cause of childhood infections, from hand,
foot and mouth disease, to lethal brainstem encephalitis. Enterovirus
71 was first isolated in 1969. Brainstem encephalomyelitis and pul-
monary oedema are postulated to be causally related and have been
found to be a common feature of fatal enterovirus 71 cases. A fatal case
of enterovirus 71 infection in a 2-year-old, previously healthy boy is
reported. He presented to the Department of Paediatrics with clinical
features of sepsis within 3 days of onset of fever. A few minutes after
injection of midazolam, fentanyl and vecuronium for intubation,
cardiac arrest developed and was not amenable to various treatment
modalities. Pulmonary haemorrhage and oedema were noted during
intubation, and postmortem examin-ation confirmed the presence of
brainstem encephalomyelitis.
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Introduction

Enteroviruses cause a wide spectrum of diseases, however, most infections
are asymptomatic. Enterovirus 71 (EV71) was first isolated in 1869.
outbreak of EV71 was subsequently reported in Hong Kong in 2887.
general, EV71 causes trivial illnesses but it has been known to spread
to the central nervous system giving rise to encephélitis] aseptic
meningitis or occasionally paralysis.

Pulmonary haemorrhage or oedema has been a common feature of
fatal EV71 cases reportédand an aetiologic link between brainstem
encephalomyelitis and pulmonary oedema has been suggéstexhi-
demic of EV71 infection affecting thousands of Taiwanese children, was
reported in 1999.

This paper presents the case of a two-year-old Hong Kong Chinese
boy, who died of brainstem encephalomyelitis and pulmonary haem-
orrhage due to enterovirus infection. The child’s death was the first reported
fatality from EV71 infection in Hong Kong.
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Case report In the PICU, increasing drowsiness was noted.
Respiratory rate was 86 breaths per minute and pulse
A two-year-old boy was admitted to the Departmerdximetry was 74%, despite 50% oxygen supplemen-
of Paediatrics in May 1999, due to a fever of 2-datation via Venturi face mask. Heart rate was 202 beats
duration. Previous medical history revealed that thger minute and blood pressure was 113/75 mm Hg.
boy was born after a full-term pregnancy. His immurPPeripheral circulation remained compromised. The
isations were up-to-date and there was no history bbby vomited undigested food and blood-stained fluid.
travel. At that time, eight children were reported tbéle was intubated with an endotracheal tube, after
have hand, foot and mouth disease (HFMD) in thejection of midazolam, fentanyl, and vecuronium.
nursery where he attended. Copious amounts of blood-stained fluid subsequently
gushed from the endotracheal tube. Intravenous fluid

The child became unwell 3 days before admissioresuscitation was continued. Bradycardia, with a heart
He developed fever, nasal discharge, and a skin raghte reducing to 53 beats per minute, developed im-
On the first day of fever, he was seen by a privateediately after intubation. Blood pressure could not
medical practitioner who prescribed amoxycillinpe recorded. External cardiac massage was started im-
paracetamol, phenergan, a cough mixture, and arediately, and intravenous adrenaline was injected.
antiemetic. Fever persisted and the child was evallihe response was transient, with heart rate increasing
ated at the emergency department of another hospitall40 beats per minute but oxygen saturation remain-
the following day. He was noted to have mouth ulcergg at 40%. Profound bradycardia recurred shortly
and was discharged with a diagnosis of viral infectiomfterwards and no pulse wave was detected by pulse
The following day, he attended another private medximeter. External cardiac massage and mechanical
ical practitioner because of persistent high feveventilation was continued. Multiple doses of intra-
anorexia, and decreased playfulness. A diagnosiswanous adrenaline and sodium bicarbonate were ad-
sepsis was made and he was referred to Kwong Walinistered. The response was unsatisfactory and there
Hospital. was no return of spontaneous effective circulation.

Continuous adrenaline and isoprenaline were provided

On arrival at the emergency room, he was descibbyg intravenous infusion. The echocardiogram revealed
as dull in appearance, with tachypnoea (respiratovgry poor cardiac contractility. Transcutaneous pa-
rate 68 breaths per minute), and tachycardia (200 becitsg and subsequently, transvenous pacing were at-
per minute). His pulse oximetry reading was 90%empted but there was no ventricular capture. After 9
in room air, improving to 95% with a 24% oxygerhours of active resuscitation, the child was certified
supplement through a Venturi mask (Baxter Healttlead.

Care, Valencia, USA). He was diagnosed with septic
shock and admitted. Laboratory results showed a peripheral total white
blood cell count of 26.7 x 20L (normal range, 6.0-

On arrival in the general paediatric ward, the child6.0 x 10 /L). Blood for antibody titres was sent and
was drowsy but responsive to verbal commands. Higsults were as follows. Complement fixation tests
temperature was 38(C. Central and peripheral cyan-were performed for influenza A and B, chlamydia,
osis were noted but no skin rash was seen. Respiratorycoplasma pneumoniae, herpes simplex, and entero-
rate was 86 breaths per minute with subcostairuses. Micro-neutralisation tests were performed for
insucking; his chest was clear on ausculation. Hearbxasackie B viruses B1, B2, B3, B4, B5, and B6. All
rate was 200 beats per minute and blood pressure wasibody levels were less than 1:10. A reverse tran-
80/60 mm Hg. His extremities were cold, with a capilscription polymerase chain reaction test (RT-PCR)
lary refill time of 4 to 5 seconds. Abdominal examinbased on primer specific for EV71, was used to detect
ation was unremarkable. Oxygen saturation was 800isus RNA directly in brain tissue and gave a positive
in room air. An electrocardiogram showed sinugeaction for RNA extracts from the brain. This RT-PCR
tachycardia. A chest radiograph showed hazinessades not cross-amplify viral RNA from polio,
the right lower zone and the heart size was normal.adxsackie A (including coxsackie A16), coxsackie B,
provisional diagnosis of septic shock was made. Oxgr selected echoviruses (JSM Peiris and WC Yam, per-
gen supplementation was given wiil®% oxygen via sonal communication). Enterovirus 71 was also isol-
Venturi mask, and a bolus of nornsaline (20 mL/kg) ated from the brain and stool by culture on vero cells
was given over 20 minutes. He was transferred amd confirmed by immunofluorescence, using EV71
the Paediatric Intensive Care Unit (PICU) for furthespecific monoclonal antibodies (Chemicon, Temecula,
management. California, USA.).
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Fig. Perivascular cuffing (see arrow) by polymorphs
and mononuclear cells, and oedema in the Virchow-

Robin space (H&E x100)

Fatal case of enterovirus 71 infection
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the sympathetic drive is blocked by these drugs in a
patient with shock, there would be a precipitous
collapse in cardiovascular function. As the cardiovas-
cular system is decompensated, administration of

An autopsy revealed encephalomyelitis. The medullaotropes or other resuscitation medications may not

pons, and cerebellum showed prominent mononucldae able to restore cardiac output and vasomotor tone.
cells with perivascular cuffs, microglial nodules withConsequently, when a clinical situation suggestive of
neuronophagia, and necrosis involving mostly grey banterovirus septicemic shock is encountered, one
also white matter (Fig). Mononuclear cells were seeshould be extremely cautious with the use of cardiac
in adjacent meninges, whereas no viral inclusion wagpressive agents like midazolam and fentanyl for
seen. The basal ganglia was also involved focally. Histiotubation purposes. The authors suggest that awake
logical examination was normal for other internal organbronchoscopic intubation, with judicious use of local
anaesthetics, may be a safer alternative. Nonetheless,
An elder sister of the boy was subsequently admifie patient outcome may not differ, as evidenced by
ted to hospital in the following week, with suspectethe reported high mortality associated with brainstem
HFMD. She had fever, multiple mouth ulcers over thimvolvement in such cases. This case also further sup-
buccal mucosa and soft palate, a scattered papular ramitts the view that brainstem encephalomyelitis and
and a few vesicular eruptions over the trunk, buttockgulmonary oedema are causally releted.
and limbs. Clinical recovery was complete and with-
out complication. Throat swab culture of this childConclusion
also yielded EV71.
The case presented here is that of a previously healthy
2-year-old boy, with a rapidly fatal EV71 infection.
The immediate cause of death was most likely brain-
It is not uncommon for EV71 to invade the centradtem encephalomyelitis. A high index of suspicion is
nervous system. Fatal infection has been reportedaasential for optimal management of such high-risk
Malaysia in 1997; and Taiwan in 1998Brainstem cases, in the event of an outbreak of enterovirus infection.
encephalitis, non-cardiogenic pulmonary oedema, or
both has been identified in some patients who died Acknowledgements
these outbreaks. Most patients had clinical features
suggestive of HFMD or herpangina. According td his paper was supported by a grant from the Tung
the experience in Taiwan, 90% of patients with centr&ah Group of Hospitals Research Fund. The authors
nervous system involvement had brainstem encephtiank Dr JSM Peiris and Dr WC Yam of the Depart-
itis.® This resulted in widespread damage of the vasment of Microbiology, Queen Mary Hospital, Hong
motor and respiratory centres located in the brainsteKong, for carrying out the virus isolation and RT-PCR
Rapid neurogenic pulmonary oedema and vasomotests for EV71 virus.

Discussion
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