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This was an obese child with a body 
mass index of 37.6, who upon admis-
sion to the Emergency Department was 
drowsy and disoriented and in marked 
agitation. Temperature was 40.0ºC, 
oxygen saturation was maintained on a 
non-rebreather mask, and blood pres-
sure was within normal limits. Apart 
from his neurologic state, the patient 
was tachypneic, yet the rest of the exam- 
ination was unremarkable

Blood count showed leukocytosis of 
13,300 cells/µl with 83.4% neutrophils. 
Blood chemistry, gases, ammonia and 
liver function tests were within normal 
limits. C-reactive protein was elevated 
to 54.6 mg/L. Computed tomography 
demonstrated clouding of the ethmoi-
dal and maxillary sinuses but no intra- 
cranial pathology. A chest radiograph 
was normal. Lumbar puncture yielded 
21 lymphocytes and 12 neutrophils/
µl, with normal glucose and mildly 
elevated protein levels. Empiric therapy 
with ceftriaxone, acyclovir and oselta-
mivir was initiated, and the patient was 
admitted to the pediatric intensive care 
unit. Nasopharyngeal swabs were posi-
tive for the novel H1N1 influenza virus. 
Subsequent results of direct cerebrospinal 
fluid microscopy and bacterial culture 
were negative as was serologic testing of 
the CSF for H1N1 influenza, herpes and 
enteroviridae. Blood bacterial culture and 
serology for West Nile virus were nega-
tive. Ceftriaxone and acyclovir therapy 
was therefore discontinued and the 
patient completed a 5 day course of high 
dose oseltamivir 150 mg twice a day. 

The patient remained disoriented 
with a diminished level of conscious-

CSF = cerebrospinal fluid

n eurologic complications of seasonal 
influenza have been well described 

in past epidemics. Encephalitis and 
encephalopathy, seizures, as well as post- 
infectious encephalitis and Reye syn-
drome, constitute the majority of these 
complications. The role of neurologic 
complications in the morbidity associ-
ated with the novel H1N1 virus is yet to 
be outlined. We report here the occur-
rence of encephalitis caused by the novel 
H1N1 virus in a pediatric patient, who 
shares many features of the few previ-
ously reported cases [1-3]. 

Patient descriPtiOn

A previously healthy, febrile 9 year 
old boy was brought by ambulance to 
the Emergency Department following 
a convulsive episode. He was found 
unresponsive yet stable by the para-
medics, who gave him a single dose of 
midazolam during transfer. The boy's 
mother reported fever accompanied 
by headache, cough and a sore throat 
beginning the day before admission. 
Headache subsequently worsened, with 
episodes of vomiting and apathy. The 
seizures consisted of rhythmic jerks and 
loss of urinary continence that lasted 10 
minutes and ceased spontaneously. This 
was his first convulsive episode, with 
no personal or family history of febrile 
convulsions or neurologic diseases.

ness even though he did not receive 
any sedatives or narcotics. An electro-
encephalogram showed a mild back-
ground disturbance consistent with 
the encephalopathic state. Gradual 
neurologic improvement emerged on 
the third day of hospitalization and 
continued until the patient regained 
normal neurologic status 2 days later. 
The patient was discharged on the sixth 
day of hospitalization having attained 
a full recovery, and with no apparent 
neurologic or other sequelae.

cOmment

Our patient suffered from fever and an 
altered mental status lasting several days 
in addition to CSF pleocytosis and an EEG 
tracing indicative of encephalitis, thus 
fulfilling the Centers of Disease Control 
criteria for encephalitis [1]. A large study 
of past epidemics of seasonal influenza 
estimated a 10% incidence of neurologic 
complications among hospitalized chil-
dren, while encephalopathy was observed 
in 1% of the seasonal influenza pediatric 
patients [4]. Estimates from the current 
H1N1 influenza pandemic are still lack-
ing, although a retrospective case series 
of children at an Australian tertiary care 
center reported encephalopathy in 3 of 
43 pediatric patients, a rate higher than 
would have been expected according to 
previous experience with seasonal influ-
enza [2].

Considering the small number of 
reports, it is difficult to characterize the 
neurologic morbidity associated with the 
novel virus. Still, the cases of encephal-
opathy reported so far from the current 

EEG = electroencephalogram

H1N1, influenza, encephalopathy, 
encephalitis
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H1N1 pandemic display several similari-
ties. The patients are children and young 
adults. The onset of encephalopathy, and 
in some cases also seizures, occurs rela-
tively early in the clinical course, and the 
condition is self-limiting and leaves no 
residua. The CSF may show mild pleo-
cytosis with no other noteworthy abnor-
malities. No influenza or other virus was 
detected in the CSF of any of the patients 
reported. Neuroimaging did not show 
any intracranial abnormalities in most of 
the cases, and the EEG was typically com-
patible with an encephalopathic process. 
All the patients were successfully treated 
with oseltamivir, while some received the 
drug in combination with rimantadine 
[1-3]. These findings conform with data 

collected during previous influenza sea-
sons in the western world [4,5]. 

In the present report, we describe the 
first case of encephalitis due to the novel 
H1N1 virus in Israel, thereby adding to 
the accumulating body of evidence 
depicting the nature of the current influ-
enza pandemic. Nevertheless, clinicians 
are still faced with significant uncertainty 
when treating H1N1 patients and should 
be on the alert for unique and atypical 
presentations.
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Epigenetic reprogramming of the mammalian genome, 
which involves the removal and replacement of the various 
regulatory epigenetic marks such as DNA methylation, 
occurs during germ cell differentiation and during early 
zygotic development. This process is also critical during the 
experimental generation of stem cells, but the factors and 
pathways that control epigenetic reprogramming are not 
well understood. Hajkova and co-authors investigated the 

erasure of DNA methylation during germ cell differentiation 
and during early zygotic development in the developing 
mouse and found that factors involved in the base excision 
repair (BER) pathway, which helps repair damaged DNA, 
were involved. Furthermore, inhibitors of BER resulted in the 
retention of DNA methylation in the zygote. 
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erasing dna methylation during germ cell differentiation 

Peoples living in high altitudes have adapted to their 
situation. To identify gene regions that might have 
contributed to high-altitude adaptation in Tibetans, 

Simonson et al. (Science 2010; 329: 72) conducted a genome 
scan of nucleotide polymorphism comparing Tibetans, Han 

Chinese, and Japanese, while Yi et al. (p. 75) performed 
comparable analyses on the coding regions of all genes – 
their exomes. Both studies converged on a gene, endothelial 
Per-Arnt-Sim domain protein 1 (also known as hypoxia-

inducible factor 2), which has been linked to the regulation 
of red blood cell production. Other identified genes that 
were potentially under selection included adult and fetal 
hemoglobin and two functional candidate loci that were 
correlated with low hemoglobin concentration in Tibetans. 
Future detailed functional studies will now be required to 
examine the mechanistic underpinnings of physiologic 

adaptation to high altitudes.
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genetic basis of adaptation for living in high altitude 

“what a strange narrowness of mind now is that, to think the things we  
have not known are better than the things we have known”

Samuel Johnson (1709-1784), British author, poet, essayist, moralist, literary critic, biographer, editor and lexicographer




