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ABSTRACT

We report a rare laboratory-confirmed, clinical case of Echovirus-7 infection in an immuno-
competent child with central nervous system and systemic manifestation. Echovirus infection is 
usually mild, however in this case we identified echovirus-7 infection with 91% homology with 
the Echovirus-7 strain previously isolated in neighbouring country with severe manifestation.
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INTRODUCTION

Echovirus is a non-polio Enterovirus of B-species that is once thought to be a harmless, 
orphan virus. Ubiquitously found, Echovirus-7 accounts for 4% of Enterovirus infection in 
the United States [1]. Although very rare, severe manifestation of Echovirus-7 infection had 
been reported in neonates and infants [2-4]. Recent reports showed that Echovirus-7 could 
also infect older children, ranging from a milder manifestation of hand foot mouth disease 
(HMFD) up to a more severe form of meningoencephalomyelitis [5, 6].

Enteroviruses infections in Indonesia, although considered slender, are rarely supported 
by laboratory evidence due to limited virology testing capability. Hence most cases are 
diagnosed based on clinical findings and in correlation to an occurring outbreak in 
neighboring South East Asian countries. Human Enterovirus-71 (HEV-71) is the most 
common Enterovirus attributed to severe and fatal cases, within the region.

Recently, we performed virology testing for Enterovirus panel (Enterovirus group and HEV-
71) from 4 patients with various severe clinical symptoms (severe diarrhea, sepsis, central 
nervous system infections) and found one confirmed case of Echovirus-7 infection. In this 
report, we present a fatal case of Echovirus-7 infection, supported by laboratory evidence for 
the first time in Indonesia with the aim to increase awareness of the existence of severe and 
systemic Echovirus-7 infections.
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CASE REPORT

Our case was a healthy two years eight months old boy, presenting with high fever and seizure 
to the Emergency Room of Dr. Cipto Mangunkusumo Hospital. Allo-anamnesis suggested 
that patient had generalized tonic-clonic seizure lasting for about 5 minutes at home around 
30 minutes prior to second episode of seizure with the same characteristic at the emergency 
room, in which patient was unconscious in between seizure episodes. Upon admission the 
Glasgow Coma Scale was 9, work of breathing was increased with a respiratory rate of 60/
min, heart rate of 175/min, cold extremities, capillary refill time (CRT) >2 seconds, blood 
pressure 90/60 mmHg, and rectal temperature of 40oC. Both pupils were isochoric (3 mm/3 
mm), the conjunctiva was pale. Lung auscultation revealed rales on both lungs. Meningeal 
signs were negative, and focal neurological deficit was not found. The remaining physical 
examination findings were unremarkable. There was no history of severe illness, nor a 
family history of similar disease. The patient was resuscitated and got an early cephalosporin 
injection (cefotaxime 4 x 600 mg) as suggested by the surviving sepsis campaign [7]. 
Phenobarbital and valproic acid were given to control seizures.

Laboratory examinations revealed normal Blood Gas Analysis (BGA), anemia (Hemoglobin 
(Hb) 7.7 g/dL), thrombocytopenia (81,000/mm3), leukopenia (2,560/mm3) with differential 
count showing mild neutrophilia (78.5%). Lactate was increased (3.1 mmol/L) and 
procalcitonin was spiking (95.47 ng/mL). The electrolyte analysis result showed hypokalemia 
(2.56 mEq/L). Samples from blood, urine, sputum, and cerebrospinal fluid were collected 
for microbial investigation. Urinalysis revealed normal. CSF analysis showed the following 
characteristics: clear, colorless, total cell count was 30/mm3 (segmented neutrophil 27/mm3 
and lymphocytes 3/mm3), protein 7 g/dL and glucose 76 mg/dL, with negative Nonne and 
Pandy tests. Radiographic findings showed minimal lung pathology.

Sputum culture was positive for Pseudomonas aeruginosa and was sensitive to cephalosporin 
given. No growth was found for urine, blood and CSF cultures. Serial peripheral blood, 
BGA, electrolyte analysis were performed along with coagulation analysis, liver, and kidney 
function tests. The child was unstable. Later on his liver function deterioriated, (ALT 
(Alanine aminotransferase) 520 U/L and AST (Aspartate aminotransferase) 505 U/L) most 
likely attributed to his septic condition.

On day-35 of hospitalization, he developed an acute gastrointestinal injury. The abdomen 
was distended, with no bowel sound, and bilious gastric tube. On day 37 he developed 
disseminated intravascular coagulation (DIC) with excessive bleeding from the upper 
gastrointestinal tract (hematemesis). Hemoglobin level was decreased to 8.56 g/dL, and 
platelets count was reduced to 87,200/uL, prothrombin time (PT) and activated partial 
thromboplastin (aPTT) time were prolonged. On day 39 the patient eventually succumbed to 
illness due to severe bleeding from DIC (disseminated intravascular coagulation).

1. Pathogen Identification
With a differential diagnosis of Enterovirus infection, a set of sample (nasal swab, throat, 
and rectal swab) collected five days after admission stored in viral transport medium as well 
as CSF were sent to Eijkman Institute for Molecular Biology for viral testing and tested by 
real-time reverse transcriptase polymerase chain reaction (qRT-PCR) for Enterovirus group 
and Enterovirus 71 following published methods [8, 9]. RNA from polio virus (OPV) was used 
as positive control for Enterovirus panel assay. Results revealed no detectable cycle threshold 
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(Ct) for Enterovirus 71 in all samples. For Enterovirus group, Ct for rectal swab, nasal swab, 
throat swab and CSF were 22.7, 29.6, 30.89 and 35.26 respectively showing amplification for 
Enterovirus genome.

Sequencing of VP1 gene was performed using method previously described by Leitch et al 
[10] An amplification of 946 bases was produced and sequenced. Results revealed the virus 
genome sequence shared 91% homology with the Echovirus-7 strain previously isolated 
in Malaysia [6]. We then administered our nucleotide sequence under GenBank Accesion 
number MK993376.

DISCUSSION

This is the first case report of Echovirus-7 systemic infection involving CNS in Indonesia. 
In addition to encephalitis, the patient had multisystem involvement including sepsis, 
pneumonia, acute gastrointestinal injury, and coagulopathy. A similar case of Echovirus-7 
meningoencephalitis encephalomyelitis with close identity to our stain was recently reported 
in Malaysia [6]. CNS involvement of Echovirus-7 was reported as far as five decades ago in 
India and Sweden [11, 12]. The qRT-PCR in our study detected more positives from the rectal 
and respiratory swabs than CSF with low viral titers [13]. In EV suspected CNS infections, it 
is suggested to test at least one respiratory specimen with throat swab recommended as the 
single most useful specimen [14].

Our patient runs into encephalitis, pneumonia and septic shock with hyperthermia, 
tachycardia, tachypnea, low blood pressure, cold extremities, prolonged capillary refill 
time, high lactate, coagulopathy, abnormal leukocyte counts, and high procalcitonin 
levels. Similar cases were reported by Lum et al [6] in which two out of three cases with 
Echovirus-7 encephalomyelitis developed sepsis during infection. DIC was evident from 
bleeding manifestation, including epistaxis, hematemesis, and hematochezia along with 
thrombocytopenia, increased PTT and aPTT. A similar case was reported by Tancabelic J et al 
[15]. on coagulopathy in a neonate due to systemic Echovirus-7 infection most likely due to an 
immunocompromised state. However, coagulopathy due to Echovirus-7 infection has never 
been reported in older patients. Liver failure could aggravate uncontrolled bleeding due to 
impaired procoagulant synthesis.

Although gastrointestinal bleeding could be a DIC manifestation, abdominal distention 
with decreased bowel sounds along with bilious gastric tube suggested the presence of acute 
gastrointestinal injury. Castro reported a similar presentation on Echovirus-7 infection in 
a premature infant [2]. The initial diagnosis of this case was necrotizing enterocolitis, but 
exploratory laparotomy revealed focal hemorrhage within the intestinal wall, which explained 
the bloody stool.

We report a fatal case of two and half year old boy with Echovirus-7 infection presenting with 
unusual and severe clinical manifestations. Echovirus-7 is a ubiquitous Enterovirus that was 
once deemed non-infectious or only manifested as a mild respiratory tract illness. Recently, 
several cases of neonatal and infant fatal manifestation of Echovirus-7 are reported [2-4]. 
The clinical severity may be explained by genetic drift of Echovirus-7 as previously postulated 
by Yao et al [5] who performed a phylogenetic study that mapped Echovirus-7 genome as a 
recombinant of coxsackie virus B4 and Echovirus-7 Wallace strain from a child with hand-
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foot-mouth-disease. Coxsackie virus B4 was noted for its 9.8% fatality rate and association 
with severe CNS and respiratory syndromes [5]. A complete genomic sequence of the 
Indonesian Echovirus-7 is not available for analysis, however it is possible that similar genetic 
drift had occurred, as our patient did not have any history of foreign travel hence suggesting 
that the virus was contracted locally.

To our knowledge, Echovirus-7 infection has never been reported in Indonesia. Furthermore, 
a severe manifestation of Echovirus-7 infection in an older and immunocompetent child is 
rarely reported. We hope that this case report can raise the clinical awareness of possible 
systemic involvement of Echovirus-7, for early recognition and treatment to increase the 
likelihood of patient's survival.
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