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Neurologic Complications Associated with
Novel Influenza A (HIN1) Virus Infection in
Children --- Dallas, Texas, May 2009 !

Neurologic complications, including seizures, encephalitis, encephalopathy, Reye syndrome, and
other neurologic disorders, have been described previously in association with respiratory tract
infection with seasonal influenza A or B viruses'(/--2), but not with novel influenza A (HIN1)
virus. On May 28, 2009, the Dallas County Department of Health and Human Services (DCHHS)
notified CDC of four children with neurologxc complications associated with novel influenza A
(HINY) virus infection admitted to hospitals in Dallas County, Texas, during May 18--28. This
report summarizes the clinical characteristics of those four cases. Patients were aged 7--17 years
‘and were admitted with signs of influenza-like illness (ILI) and seizures or altered menta] status.
Three of the four patients had abnormal electroencephalograms (EEGs) In all four patlents novel
influenza A (HIN1) viral RNA was detected in nasopharyngeal specimens but not in
. cerebrospinal fluid (CSF). Antiviral therapy included oseltamivir (four patients) and nmantadme
(three patients). All four patients recovered fully and had no neurologic sequelae at discharge. -
These findings indicate that, as with seasonal influenza, neurologxc complications can occur after -
respiratory tract infection with novel influenza A (HIN1) virus. For.children who have ILI
accompanied by unexplained seizures or mental status changes, clinicians should consider acute
seasonal influenza or novel influenza A (HIN1) virus infection in the differential diagnosis, send
respiratory specimens for appropriate diagnostic testing, and-promptly initiate empirical antiviral
treatment, especially in hospitalized patients. .

Case Identification

Since April 22, DCHHS has reﬁuested all hosﬁitals in Dallas County to report details concerning
patients admitted with novel influenza A (HIN1) virus infection. As of July 20, DCHHS had

~ identified 405 persons with laboratory-confirmed novel influenza A (HIN1) virus infection in the

greater Dallas area, including 44 hospltahzed patients. No deaths had been reported. Of
confirmed novel influenza A (HINT1) virus infections, 83% were in patients aged <18 years.
Among these pediatric cases, 145 children, including 26 who were hospitalized, were identified
through the Children's Medical Center of Dallas (CMCD) laboratory-based surveillance program.
Medical records from admission and discharge for all hospitalized HIN1 patients are routinely
screened by DCHHS epidemiology staff, Characteristics of hospitalized patients are compiled on

. an ongoing basis, with further investigation of cases noted to have unusual features and severe

Jllness

A patient with acute neurologic complications associated with novel influenza A (HINI) virus

. infection was defined as having laboratory-conﬁrmed novel influenza A (HIN1) virus infection

of the respiratory tract associated with seizures, encephalopathy, or encephalitis within 5 days of
ILI symptom onset, without evidence of an alternative etiology. Enicephalopathy was defined as
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altered mental status lasting 224 hours. Encephalitis was defined as encephalopathy plus two or
more of the following: fever 2100.4°F (=38.0°C), focal neurologic signs, CSF pleocytosis,
EEG indicative of encephalitis, or abnormal neuroimaging indicative of infection or inflammation
(1--2).

During April 22--July 20, seven possible cases of neurologic complications associated with nove]
A (HINT) virus infection were identified. Three cases were excluded because the neurologic
complications were determined to have alternative etiologies (e.g., hypocalcemia and apnea
related to prematurity) or did not meet the case definition (e.g., altered mental status for <24
hours). Of the remaining four cases described in this report, one patient (patient A) was initially
reported by a community hospital in Dallas on May 18. The three other cases were reported by
CMCD to DCHHS during May 23--27. No additional cases had been reported in Dallas County
through July 20.

Nasopharyngeal swab specimens collected from all three patients admitted to CMCD were tested
for influenza A and B antigens by either Directigen EZ Flu A+B rapid enzyme immunoassay
(EIA) (BD [Becton, Dickinson, and Company], Sparks, Maryland), QuickVue Influenza A+B test
(ELA) (Quidel, San Diego, California), or D3 Ultra direct fluorescent assay (Diagnostic Hybrids,
Athens, Ohio). All positive specimens were sent to DCHHS, and novel influenza A (HINI) virus
was identified by real-time reverse transcription--polymerase chain reaction (rRT-PCR) using
CDC-approved primers and probe sets. All CSF samples were tested at CDC using rRT-PCR for
influenza, enteroviruses, parechovirus, adenovirus, and human parainfluenza virus serotype 3.
CSF for patients B and D were tested for additional viruses by a commercial laboratory

(Viracor). *

Case Reports

Patient A. On May 17, a previously healthy black male aged 17 years visited a community N
hospital emergency department after 1 day of fever reaching 102.6°F (39.2°C), cough, headache,
dizziness, and weakness. Influenza A was diagnosed by EIA, and the patient was discharged
home with a prescription for oseltamivir. The patient was admitted the next day to another
community hospital because of increased generalized weakness, disorientation to place, and
markedly slow and intermittent responsiveness to questions. On physical examination, the patient
was noted to be confused and unable to provide history of his own illness. He also was unable.to
lift his arms above his shoulders or stand. He had taken 1 dose of ¢seltamivir the morning of
admission. A computed tomography (CT) head scan revealed pan-sinusitis, and CSF was normal
(Table). The patient received ceftriaxone for 2 days, which was discontinued when CSF bacterial
cultures indicated no growth. He received oseltamivir throughout his hospital admission. His
mental status returned to normal on day three. He was discharged on day four with no apparent
sequelae and completed a S-day total course of oseltamivir.

Patient B. On May 23, a previously healthy Hispanic male aged 10 years was taken to a Dallas
community hospital via emergency medical services after a 3-minute generalized tonic-clonic
seizure and subsequent postictal mental state, The seizure occurred after 4 days of fever reaching
104.0°F (40.0°C), cough, decreased appetite, and fatigue. His family reported that the patient had
contact with another child with ILI symptoms before the patient's illness onset, Upon initial
evaluation in the emergency department, the patient was afebrile. A chest radiograph revealed a
left lower lobe infiltrate, and a CT head scan was normal except for an incidentally noted single
punctuate calcification in left frontal cortex. Influenza A was detected in a nasopharyngeal swab
specimen by EIA. Three hours later, the patient had a second 3-minute generalized seizure.
Intravenous (IV) lorazepam and ceftriaxone were administered, and the patient was transferred to
a CMCD intensive-care unit,

On admission to CMCD, the patient was febrile, confused, and drowsy. He had difficulty

http://www.cdec.gov/mmwr/preview/mmwrhtmi/mm5828a2.htm : 2009/08/27
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answering questions and made frequent inappropriate attempts to get out of bed. CSF analysis
was normal. He was administered IV fosphenytoin to prevent additional seizures, vancomycin
and cefiriaxone for empirical treatment of bacterial pneumonia, supplemental oxygen via bilevel
positive airway pressure for oxygen saturations <92%, and anticonvulsants, Over the ensuing 2
days, he had intermittent fevers reaching 102.0°F (38.9°C). On hospital day four, he had a
prolonged partial complex seizure with focal onset (eye deviation to the right) and secondary
generalization, lasting 30--40 minutes, which eventually was controlled by 4 doses of IV .
lorazepam and a bolus of IV fosphenytoin. Oseltamivir and rimantadine were initiated. Brain
magnetic resonance imaging (MRI) with magnetic resonance angiography was normal, and an
EEG was consistent with encephalopathy (Table). His mental status returned slowly to baseline
by hospital day seven, when he was discharged without apparent sequelae to continue
levetiracetam, amoxicillin, and clindamycin, and complete a 5-day course of oseltamivir.

Patient C. On May 26, a white male aged 7 years with a history of a simple febrile seizure 1 year
previously was taken to a-BDallas community hospital via emergency medical services after a
seizure and 2 days of cough, nasal congestion, and fatigue. On the day of admission, he had been
found at home on the floor, with tonic movements of his upper and lower extremities lasting at
least 2 minutes. On admission to the community hospital, he was noted to have postictal
drowsiness and a temperature of 100.8°F (38.2°C). A diagnosis of influenza A was made by EIA.
Blood tests, CSF, and a CT head scan were normal (Table).

The patient was transferred the same day to CMCD, where he exhibited normal mental status and
no fever or seizures. A brain MRI showed nonspecific white matter abnormalities not
characteristic of infection or inflammation. Localized cerebral dysfunction was evident on EEG
(Table). Oseltamivir and rimantadine were started on hospital day one, and the patient was
discharged on hospital day three without any neurologic sequelae, to complete a 5-day course of
both antivirals and to continue levetiracetam until reassessment by neurologists in 3 months.

Patient D. On May 27, a black male aged 11 years with a history of asthma was taken to CMCD
because of 1 day of fever and vomiting. A household contact, his grandmother, had an upper
respiratory infection 3 days before his illness. One day before admission, he had a fever of 102.0°
F (38.9°C), fatigue, headache, abdominal pain, and vomiting, and was given bismuth
subsalicylate twice and one 81 mg aspirin. At CMCD, he was febrile. Neurologic examination
revealed ataxia. Soon after admission, the patient had a seizure consisting of episodic eye rolling
and tongue thrusting. An EIA test for influenza A was positive, and oseltamivir, imantadine,
cefotaxime, and acyclovir were initiated. )

During the first 2 hospital days, the patient was disoriented, had visual hallucinations, had
difficulty responding to questions and following commands, had slow speech, and required
supplemental oxygen via facemask for mild hypoxia and hypopnea attributed to decreased
respiratory drive associated with encephalopathy. Chest radiograph was normal. An EEG was
consistent with encephalopathy, and a CT head scan was normal (Table). The patient's mental
status retumned to normal by hospital day four. He completed a 5-day course of oseltamivir.

Reported by: AS Evans, MD, S Agadi, MD, JD Siegel, MD, Univ. of Texas Southwestern Medical
Center; WM Chung, MD, JT Carlo, MD, Dallas County Health and Human Sves, Dallas, Texas.
TM Uyeki, MD, J Sejvar, MD, S Lindstrom, PhD, D Erdman, DrPH, § Oberste, PhD, National
Center for Immunization and Respiratory Diseases; SJ Olsen, PhD, Div of Emerging Infections
and Surveillance Svcs, National Center for Preparedness, Detection, and Control of Infectious
Diseases; F Dawood, MD, OW Morgan, PhD, EIS officers, CDC.

Editorial Note: Infection with seasonal influenza virus can be associated with neurologic
complications (/—2), but the frequency with which these occur with novel influenza A (HIN1)
virus infection is unknown. This is the first report describing patients with neurologic

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5828a2.htm 2009/ 08/ 27
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complications associated with novel influenza A (HIN1) virus infection. The severity of the
neurologic disease in the four patients described in this report was less than the typical disease
described in two studies of neurologic complications associated with seasonal influenza (1--2),
which included reports of severe static encephalopathy and death. Only two of the four patients
described in this report had seizures, and none died or had neurologic sequelae at discharge.
Considering that clusters of influenza-associated encephalopathy in children have been reported
during previous community outbreaks of seasonal influenza (/--2) and that children appear to be
infected with novel influenza A (HIN1) virus more frequently than adults (3), additional
neurologic complications in children are likely to be reported as the pandemic continues.
Clinicians should consider influenza associated encephalopathy in the differential diagnosis of -
children with ILI and seizures or mental status changes, and remain aware of the potential for
severe neurologic sequelae associated with seasonal or novel influenza A (HIN1) virus infection.
Neurologic complications in children associated with seasonal influenza have included acute
cognitive and behavioral problems, focal neurologic deficits, and death from neurologic
complications (4). Influenza-associated neurologic complications are estimated to account for up
to 5% of cases of acute childhood encephalitis or encephalopathy (4) and were reported in 6% of
influenza-associated deaths among children during one influenza season (2003--04) in the United
States (5). The epidemiology of influenza-associated encephalopathy has been described
extensively in Japan, where incidence has appeared to be higher than in other countries (/). In
Japan, approximately 80% of influenza-associated encephalopathy cases occur in children aged
<§ years (/,6), and neurologic signs typically develop within 1--2 days of influenza symptom
onset (I,6). Manifestations have included seizures, altered consciousness, incoherence, irritability,
and psychotic behaviors (/,6). Outcomes reported in one case-series from Japan ranged from
complete resolution {in nearly 50% of cases), to mild (20%) or severe neurologic sequelae (10%),
to death (20%) (6).

Neuroimaging results in influenza-associated encephalopathy might be normal, but in severe

cases, abnormalities can include diffuse cerebral edema and bilateral thalamic lesions. EEG might
show diffuse abnormalities (/,2,4). Only rarely is influenza virus detected in CSF, suggesting that
neurologic manifestations might be an indirect effect of influenza respiratory tract infection (2,7).

For patients with respiratory illness and neurologic signs, diagnostic testing for possible etiologic
pathogens associated with neurologic disease, including influenza viruses, is recommended (8).
Health-care providers also should consider a diagnosis of Reye syndrome in patients with viral
illness and altered mental status. Although one of the patients described in this report, patient D,
received a salicylate-containing product and aspirin, no evidence of Reye syndrome was
observed. Salicylates and salicylate-containing products should not be administered to children
with influenza or.other viral infections because of the increased risk for developing Reye
syndrome (9).

Antiviral treatment should be initiated as soon as possible for any hospitalized patient with
neurologic symptoms and suspected seasonal influenza or novel influenza A (HIN1) virus
infection (2).1 Although respiratory specimens should be obtained for appropriate diagnostic
testing before administering antiviral agents, clinicians should not wait for the results before
beginning treatment. Antiviral medications have been shown to decrease the risk for
complications from influenza (10); however, the effectiveness of antiviral treatment to prevent
influenza-associated encephalopathy sequelae is unknown. Clinicians also should send respiratory
specimens for appropriate diagnostic testing. Although no vaccination against novel influenza A
(HIN1) virus is available currently, CDC recommends that all children aged >6 months receive
annual seasonal influenza vaccination to prevent illness and complications from infection with
seasonal influenza virus strains.§ '
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The findings in this report are based, in part, on contributions by E Brock, A Varghese, Children's
Medical Center Dallas; L Miller, Charleton Methodist Hospital; C Rowe, Las Colinas Medical
Center; ] Stringer, E Bannister, PhD, J Rodriguez, S Hughes, K Baumgart, MPH, A Friedman,
Dallas County Health and Human Svcs; and N Pascoe, Texas Dept of State Health Svcs.
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TABLE. Selected characteristics and laboratory, radiologic, and néurodmgnostic results
for four patients with neurologlc complications associated with novel influenza A (HIN1)
virus infection* — Dallas, Texas, May 2009

Characteristic ' Patient A Patient B~ PatientC Patient D -
Age (yrs) 17 10 7 S '
Sex Male Male Male Male
- Black, non- . . White, non- Black, non-
Race/Ethnicity Hispanic Hispanic Hispanic Hispanic
Dates of g e : .
hospitalization May 18--21 May 23--29 May 26--28 May 27--30
- http:/. /wwvv'.cdc.go{/v/ mmwr/ preview/mmwrhtm{érngSZBéZ.htm L R 20'09/08/27 .
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Neurologic .
Lo Seizures
complication(s) Encephalopath . Sei E
cor ggosed phalopathy encephalopathy eizures ncephalopathy
Interval from
iratory il
respiratory illness I 4 2 1

onset to neurologic
symptoms (days)
Fever (maximum
temperature)
Admission laboratory data
Normal (except
initial creatinine

100.8°F (38.2°

102.6°F (39.2°C) 104.0°F (40.0°C) 0

102.0°F (38.9°C)

Normal (except

dium 131

Serum electrolytes, 1.3 mg/dL so
chemistry [normal range Normal mmol/L [normal Normal

for age: 0.3-1.0 range: 134--146

mg/dL]) mmol/L])

AST 41, ALT 27,

Liver function tests 1. AST§ 28, ALTy AST36, ALT 90T O
(UnL) 51,GGT**29  12,GGT29 ~ 2mmoni

mmol/L (repeat
testing normal)

S. epidermidis,

. Micrococcus
Blood bacterial culture ND (contaminants), no No growth No growth
growth x2
Urine bacterial culture ND ND ND No growth

Urine toxicology

Creatine kinase  Urine toxicology screen positive

oy for caffeine,

75 U/L (normal screen positive for s !
Other range: 22--269  benzodiazepines salicylate, a:d )
UL) only acetaminophen,

serum salicylate
level <1 mg/dL,
Cerebrospinal fluid (CSF) analysis

WBCtt (per mm3) 2 (differential 4 (differential

(differential) ND) 2 (65%L 31%M) ND) 4 (95%L 5%M)
RBC§§ (per mm3) 18 0 2 1
Glucose (mg/dL)
(normal range: 50--80 39 63 58 - 65
mg/dL) )
Protein (mg/dL)
(normal range: 10--45 37 50 15 21
mg/dL) :
Bacterial culture No growth No growth No growth No growth
Neurodiagnostic testing '
No intra- .
Single punctuate . .., No intracranial
Computed tomography p arenchyx.na.l calcification in No mtracx"amal abnormality;
abormality; left frontal cortex abnormality sphenoid sinusitis
pan-sinusitis P
Cortical
nonspecific

http://www.cdc.gov/mmwr/preview/mmwrhtmi/mm5828a2 htm . 2009/08/27
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scattered T2
Magnetic resonance No parenchymal hygermtgnse No intracranial
. . ND abnormali foci within the abnormality
maging 0 ity cerebral white
matter
. Midline parietal
Gen;rahzed intermittent Posterior
continuous

polymorphic background
delta slowing, slowing, no
without epileptiform

polymorphic delta
slowing, without

Electroencephalogram ND ?pxlegtogen}c epileptogenic  activity;
ocus; consistent X . . .
. focus; consistent consistent with
with . . .
. with localized mild :
mild/moderate rebral halopath
halopathy cerebral encephalopathy
encep dysfunction .
Viral testing and antiviral therapy
Influenza EIAYY Positive*** Positive Positive Positive
" Influenza DFATtT ND ND ND ‘Positive
CSF influenza rRT- . . . .
_PCRESS Negative Negative Negative Negative
Enteroviruses: . . Enteroviruses: g .
tiv Enteroviruses: negative Enteroviruses:
negauve negative & negative
Parecpovxrus: Parechovirus: Parec'hovuus: Parechovirus:
negative negative negative negative
rRT-PCR
Aden_ovxrus: Adenovirus: Adengvuus: . Adenovirus:
negative .. negative. .
negative negative
HPIV-ST: - gppys. negative HPIV-3: HPIV-3: negaﬁ.ve
negative negative

TABLE. (Continued) Selected characteristics and laboratory, radiologic, and
neurodiagnostic results for four patients with neurologic complications associated with
novel influenza A (HIN1) virus infection — Dallas, Texas, May 2009

Characteristic Patient A Patient B Patient C Patient D
: ' HSVtitt (RT-
PCR: negative

CSF respiratory viral ND

Other testing ND Enterovirus rRT- .

Kk k%
panel (RVP) PCR: negative
CSF RVP: negative
. .. Oseltamivir and Oseltamivir and  Oseltamivir and
Antiviral therapy  Oseltamivir rimantadine rimantadine rimantadine

* A patient with acute neurologic complications associated with novel influenza A (HIN1) virus
infection was defined as having laboratory-confirmed novel influenza A (H1N1) virus infection
of the respiratory tract associated with seizires, encephalopathy, or encephalitis within 5 days of
influenza-like illness symptom onset, without evidence of an alternative etiology.
Encephalopathy was defined as altered mental status lasting 224 hours. Encephalitis was
defined as encephalopathy plus two.or more of the following: fever 2100:4°F (238.0°C), focal

http://www.c de.gov/mmwr/preview/mmwrhtml/mm5828a2.htm 2009/08/27
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. . B . . . . N . . 1600 Clifton Rd, MailStop E-90, Atlanta, GA .
encephalitis, or abnormal neuroimaging indicative of infection or inflammation. 30333, US.A sng
. - Gevwme lody Epny

g . . . . . . . . Morbidity Irl'd Mortality Weekly Repart P
neurologic signs, cerebrospinal fluid pleocytosis, an electroencephalogram indicative of Centers for Disease Control and Preventon SA {
i j NS
" and Human Services

3

t Not done.
§ Aspartate transaminases (normal range: 10--45 U/L). -
1 Alanine aminotransferase (normal range: 10--50 U/L),
** Gamma glutamyltranspeptidase (normal range: 3--30 U/L). v » .
11 White blood cell count.

- §§ Red blood cell count.
1% Enzyme immunoassay. All four patients had nasopharyngéal specimens obtained and tested
for influenza A and B antigen by using Directigen EZ Flu A+B (EIA), QuickVue Influenza A+B
test (ELA), or direct fluorescent assay using D3 Ultra. ’
*** All four patients' nasopharyngeal specimens were confirmed positive for novel influenza A » : .
(HINT1) virus by Dallas County Department of Health and Human Services, using CDC- o . :
approved primers and probes. :
t11 Direct fluorescent assay.
§§§ Real-time reverse--transcription polymerase chain reaction (performed at CDC).
919 Human parainfluenza virus type 3.
*#kx CSF viral PCR testing was performed by Viracor, using the Luminex multiplex respiratory
vira} panel (xTAG), which tests for 10 different viruses (inflienza A and B; parainfluenza 1, 2,

*and 3; respiratory synctial virus A and B; adenovirus; human metapneumovirus; and rhinovirus).

t111 Herpes simplex virus.
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Swine influenza generally does not lead to death, and affected animals usually

five to seven days.

-

e reduced fertility or abortion
Contaminated equipment or other objects-may also play a role in transmitting virus. Influenza

Normally, virus spreads when infected pigs cough or sneeze in close quarters with other pigs.
virus from birds and humans can also infect pigs.

How do pigs become infected?

How can pigs be protected?

‘The following actions can potentially prevent swine influenza:

B
-

What roles do veterinarians and producers play"?"z \

pigs, and farm workers should follow similar advice. Given

e providing adequate ventilation in barns

o identifying and segregating sick animals as early as possible .
the current situation, partlc[llar caution should be exercised with visitors-to farms, especially
those who'may have recently returned from the southern United States or Mexico.

» following strict biosecurity practices

» vaccinatifig animals

. e ensuring farm working maintain good hygiene.
incidence and spread of swine influenza. As.part of this approach, veterinarians suffering from

Veterinarians should work closely-with clients to develop management stratégies to limit the
the “flu” should limit contact with

k3

Does swine influenza affect food safety?
No, swine influenza is not a food safety concern.

For additional information: www.inspection.gc.ca

Date modified: 2009-04-26
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EPIDEMIOLOGY OF INFLUENZA A(HTN1)v VIRUS INFECTION

IN JAPAN, MAY - June 2009

T Shimada {tomoes@nih.go.jp)*, Y Gu?, H Kamiya?, N Komiya?, F Odaira, T Sunagawal, H Takahashi?, T Toyokawa®,

Y Tsuchihashil, Y Yasui!, ¥ Tada?, N Okabe!

1. Infectious Diseases Surveillance Center, National Institute of Infectious Diseases, Tokyo, Japan

Between 9 May and 4 June 2009, a total of 401 laboratory-
confirmed cases of influenza A(HINLN virus were reported in
Japan, from 16 of the 47 Japanese prefectures. The two areas
mast affected were Osaka prefecture and Kobe city where outbreaks
in high schools occurred leading to schosl closures. To date all
cases have had symptoms consistent with seasonal infiueniza and
rio severe or fatal cases have been reported.

Following the emergence of a2 new influenza A(HIN1) virus
{henceforth: influenza A{H1N1)v virus) and the relevant declarations
by the World Health Organization tWHO) [1], the Ministry of Health,
Labour and Welfare (MHLW) of Japan launched a case-based
surveillance for influenza A(H1N1)v virus infection in addition to
the existing sentinel surveillance system for seascnal influenza and
imposed entry screening on travelers from affected areas (Canada,
Mexico and the United States) starting from 28 April 2009 (2].

The following case definitions of suspected and confirmed cases
have been used:

A suspected case of infiuenza A(H1N1)v virus infection is defined
as a person with high fever (>38°C) OR at least two acute respiratory
symptoms (nasal obstruction/rhinorrhea, sore throat, cough, fever/
feverishness) AND who meets at least ane of the following criteria:
a) within the last seven days returned from a country or region with

an epidemic of influenza A(H1IN1)y;

b) was in close contact (within two meters) with a confirmed case
within the past seven days;

) handled samples suspected of containing influenza A(HIN1)v
virus in a laboratory or other setting within the past seven days;

A confirmed case of influenza A(H1N1)v virus infection is defined
as a person with high fever (>38°C) OR at least two acute respiratory
symptoms (nasal obstruction/rhinorrhea, sore throat, cough, fever/
feverishness) AND influenza A(HIN1)v virus infection that has
been laboratory confirmed by real-time PCR and/or viral isolation.

For all travellers from the affected areas who are febrile at
‘the entry, a quarantine officer performs a rapid diagnostic test
for influenza. If the result™of rapid test is positive for influenza
A, a PCR test for influenza A{(H1N1)v is done. The Quarantine
Law and the Pandemic Influenza Preparedness Action Plan of the
Japanese Government request confirmed cases and close contacts
of confirmed cases to be hospitalised/isolated for seven days
considered to be the infectious period [3,4].

e
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The primers for conventional and real-time RT-PCR for %"
detection of A(H1N1)v virus were developed by the Natiofk.,
Institute of Infectious Diseases and became available on 29 April.
All 75 prefectural and municipal public health institutes and
quarantine stations in Japan became ready to perform conventiona!
and real-time RT-PCR test by 4 May. Since the first laboratory-
confirmed cases were reported on'9 May, the number of cases of
influenza A(H1N1)v increased continuously, resulting in a total of
401 laboratory-confirmed cases as of 4 June 2009. This report
summarises the epidemiological characteristics of the confirmed
cases reported in Japan from May to June.

The first four laboratory-confirmed cases of influenza A(H1N1)v
were reported at the Narita International Airport quarantine station
on § May 2009. The patients were travellers who returned from
Canada on 9 May. Although all of them showed mild symptoms,
they were hospitalised in an isolation ward of a designated hospital
for seven days, in accordance with the Quarantine Law and the
Pandemic Influenza Preparedness Action Plan of the Japanese
Government [3,4].

The first 1aboratory-confirmed cases without travel history were,
detected on 16 May as follows:

A high school in Ibaraki city, in Osaka prefecture near the
border with Hyogo prefecture, noticed an increase in the number
of absentees due to influenza-like symptoms in the middie of May
2009. On 16 May the school was closed in conformity with the
School Health Law. [51. According to this law: (enacted in 1958),
influenza-like iliness/seasonal influenza is one the infectious
diseases that can trigger school closure. The number of absentees
that leads to school closure is decided by the school authorities. In
many ¢ases, 5 to 10 absentees in a class may lead to closing the
class; 2-3 closed classes may lead to schoot closure.

None of the sick high school pupils in |baraki had travel history
to the countries affected by the new influenza. On 16 May, five
teenagers were confirmed with influenza A(H1N1)v virus infection:
one from the school in Ibaraki in Osaka prefecture, and four from
Kobe City in the neighbouring Hyogo prefecture, Subsequently,
outbreaks in three schools were reported during the next few days in
these adjacent prefectures. The local governments of Kobe City and
Osaka prefecture implemented extensive school closures, deciding
to close-not only sthools with infected students but all schools.in
both districts, for one to two weeks from 16 May. As a result, over

4,200 schools with around 650,000 children/students were closed.
By 19 May, the number of confirmed cases reported in the two
districts reached 172. However, after school closures, the number
of new confirmed cases decreased (Figure 1). By 4 June a total of
357 cases were reported from the two prefectures.

Outside these two prefectures only sporadic cases were
reported, the majority of whom had a travel history abroad or an
epidemniclogical link to a traveller from affected areas including

FIGURE 1

Confirmed cases of influenza A(HIN1)v virus infection in
Japan, by date of onset and cumulative number as of 4 June
2009 (n=392")
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FIGURE 2

Geagraphical distribution of confirmed cases of influenza
A(HINI)v virus infection in Japan as of 4 June 2009 (n=401)
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Osaka (Figure 2). In all, confirmed cases were reported from 16 of
the total of 47 Japanese prefectures.

Reflecting the outbreaks in high schools described above,
confirmed cases in the age group of 15-19 years accounted for
64% (256) of all cases, fotlowed by 10% (40) of cases in the age
group of 10-14 years. Only four cases (1%) were over 60 years of
age (Figure 3). Overall, the median age of cases was 16.0 {range
1-69 years). Male cases accounted for 63% (254) and female
cases for 37% (147) of all cases. Large outbreaks observed in high
schools may have contributed to the difference in gender (as more
boys than girls attend the affected schools).

Information on clinical symptoms was available for 217
confirmed cases (Figure 4). The most frequent were fever (206,
95%), cough (128, 59%), 8nd sore throat (85, 39%). Thirteen
cases (6%) reported diarrhoea and five cases (2%) had nausea,

FIGURE 3

Age distribution of confirmed cases of influenza A (HINI)v
virus infection in Japan as of 4 June 2009 {n=401) .
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FIGURE 4

Clinical symptoms of confirmed cases of influenza AHINDY
virus infection in Japan as of 4 June 2009 (n=217) :




i

Antiviral treatment of either oseltamivir or zanamivir was prescribed
to about 90% of the 217 confirmed cases with known clinical
symptoms.

No cases with pneumonia and/or respiratory failure, requiring

_ ventilatory support, were reported. Other severe symptoms such as

multiple organ failure were nat reported either. Only three cases
required hospitalisation due to underlying medical conditions,
although a total of 135 cases were hospitalised for the purpose of
isolation based on the Quarantine Law and the Pandemic Influenza
Preparedness Action Plan of the Japanese Government {3,4].

Among the confirmed cases, six (including two cases aged over
60 years) had underlying diseases: asthma (3), asbestosis (1),
epilepsia (1), myodystrophia (1); and one case was pregnant. As of
4 June 2009, no severe or fatal case had been reported.

The epidemiological characteristics of the patients with influenza
A(H1N1)v virus infection have been reported by the investigation
teams including members of IDSC/NIID and local government, who
conclude that the severity of disease is similar to that of seasonal
influenza [6,7].

The next steps include addressing the questions of how to
improve the surveillance system to detect, monitor, and control
the cases of influenza A (H1N1)v and how to prepare for the more
severe cases as the epidemic is expected to expand in the winter
season. We need to decide when the case-based surveillance
for influenza A(H1N1)v should be ceased and integrated into
the sentinel surveillance of seasonal influenza. To evaiuate the
pathogenicity,- planned surveillance systems, such as severe
pneumonia surveillance and 1LI cluster surveillance, should be
Jaunched before the coming winter season. The Pandemic Influenza
Preparedness Action Plan of the Japanese Government also needs
to be amended so that medical resources would not be wasted by
the patients with mild symptoms merely for-the purpose of isolation.

We thank Dr Yamashita, Or Morikane, Or Shigematsu, Or Taya, Dr Yahata,
Ms Otake and Ms Maeda for their review and support.
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Archive Number 20090630.2359
Published Date 30-JUN-2009
Subject PRO/AH/EDR> A (HINT) - (78): Tamiflu oK
1 - .
Announcements STIRIL LN Lo on 1) TRALELD mesistancs, pemank
Recalls/hlerts i\ ProMED-nail post :
-Calendar of Events ProMED-matl Is a program of the
- International Society for Infectious Diseases
Maps of Qutbreaks <http;://www.isid,org> .
Submit Info Date: Mon 29 Jun 2009 :
Source: BBC News [ edited)
FAQs <btipi//news.bbc.co,uk/l/hi/heal 7. 3tm>
Who's Who
Awards ::;:::Is have reported the lst case of swine flu that is resistant to
flu {oseltamivir), the maln drug being used to fight the pandemic.
Citing ProMED-mail Roche Holding AG confirmed a patient with HIN1 1n£1uezxa in D:nma::\i:howed
Oots resistance to the antiviral drug. David Reddy, company executive, said it
t was not unexpected glven that common seasonal flu could do the same.
Odkatians The news comes as a 9 year old girl has become the Jrd to die {n the UK
Abott ProMED-mall with swine flu. It {s understood from her doctors at Birmingham Children's
flospital that she had undérlying health conditions. It is not yet known
whether swine flu contributed to her death.
Meanwhile, the Department of Health has announced a big jump in the number
of patlents in England confirmed with swine flu, up 1604 since Friday (26
Jun 2009], taking the UK total o far to 5937. A Health Protection Agency
spokeswoman stated that: "Routine sampling in the UK has shown that there
i3 currently no resistance to oseltamivir or zanamivir.* Experts have been
using Tamiflu, also.known as oseltamivir, in a bid to stop the KiNl
spreading in communities. If: taken sacly, it ensures that symptoms are mild
and reduces the chance of a victim giving the illness to someone else.
This 1st reported case of resistance developed in a swine flu patient
faking Tamiflu. Mr Reddy stressed that there were no signs of a
Tamiflu-resistant strain of HINI circulating in the community. This is {n :
contrast to seasonal HIN1 flu, where a Tamliflu resistant strain emerged
last year [ 2009] and 1s now widely Girculating. Experts fear if this were
to happen, it could render Tamiflu ineffective [ in treatment of the swine
£1u-HIN1 vizus infection]:
Another antiviral drug, called zapamivir or Relenza, made by
- GlaxeSmithKline, is also effective against swine flu. The UK government has
been stockpiling these antiviral drugs and currently has enough to treat
half of ‘the papulation, with a contract to bring that up to 80 per cent as
300n as poasible. Siupplies of flu vaccine have also been ordered, and the
1st doses could be administered in the autumn [ 2009] .
A spokeswoman for the Health Protection Agency sald: "The Health Protection
Agency continues to watch for antiviral resistance and will be earrcying out
reqular samplé testing throughout this outbreak. We have been monitoring
. antiviral drug resistance since the beginning of this outbreak. Routine .
sampling in the UK has shown that there is currently no-resistance to :
oseltandvir or zanamivir." Virologist Professor Juhn Oxford said: "I'm not
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surprised about this finding. The question is whether it is going to
spread. We will soon know the answer." -
communicated by:
' il.ore
{ According to the Eurcpean Influenza Surveillance Scheme Weekly Electronic
Bulletin of 26 Jun 2009 (<htip;//wew.euxoflu.oxa/>), all but one pandemic A(HIN1) viruses tested
have been. sensitive to oseltamivir-and zanamivir but resistant to M2 inhibitors, although
widespread {98 per cent} Tamiflu
resistance has been observed in seasonal A{HINl1) viruses. [ see posting Influenza A {HIN1] -
worldwide (B3): antiviral resistance 20090705.2417] The emergence of Tamiflu-resistant 209 swine-
origin A HINI influenza virus is not unexpected in view of the widespread and somewhat
indiscriminate use of the drug in the treatment of what ts still a reldtively mild disease. It
remains to be seen whether the Tamiflu-resistant virus will aspread in Europe and beyond and
appeat : ’
i ly el . It is that the Tamiflu-resistant virus
isdlated in Denmark remains sensitive to the altarnate neuraminidase
inhibiter Relenza. ~ Mod.CF) X
{ sea also: ) .
Influénza A (HIN1} - worldwide {77): case count 20090627.2338 4
Influenza A (HIN1) - worldwide {76]: comments on 1918 virus (03) 20090625.2309
Influenza A {HIN1} - worldwide (74): susp. origin 20090624,2303
Influenza'A {HINL] - worldwide (73): case count, epidemiology 20090622.2266
Influenza A (HIN1) - worldwide (72): case count, epidemtology 20090619,3261
Influenza A (#1N1} - worldwide (70): risk factors 20090619.226Q
Influenza A (HIN1) - worldwide (69): other viral infections 20090618.2254
Influenza A (HIN1} - worldwide (68): southern hemisphere. 20090618,2253
Influenza A (HIN1} - worldwide {65): antivirals in pregnancy 20090616,2224
[gali8 . Influenza A (HIN1) - worldwide (64): case count, pandemic 20090616.2221
w Influenza A (RIN1] - worldwide (62): Egypt, Lebanon 20090611;2150
a Influenza A (HIN1) - worldwide (62): Egypt, Lebanon 20090611.2150
Influenza A (HIN1) - worldwide {60): Egypt (Cairo) 20090608,2117
Influenza A (HIN1) - worldwide (59): Woxldwide z@mzui
Infiuenza A {E1N1) - worldwide (58): USA, Africa 20090607,2109
Influenza R {HIN1) - worldwide (571: Brazil, USA 20090605.2090
Influenza A (HIN1) - worldwide (55} 20090603,2056
Influenza A (HIK1) - worldwide (47]: China, epidemiology 20090526,1962
Influenza A (HIN1) - worldwide (45} 20090525.1951
Influenza A (HIN1} - worldwide (42] 20090523,1929 .
Influenza A {HIN1} - worldwide (39} 20090521.1903
Influenza A {EIN1} - worldwide (37} 20090520.1893
Inflienza A (HIN1) - worldwide (34) 90518
Influenza R (HIN1) - worldwide (31} 20090516,1835
Influenza A (HIN1] - worldwide (29) 20090515,1824
. Influenza A (HIN1) - worldwide (26) 20Q90514,1798 . ‘
Influenza A (HINi] - woridwide (23) 20090511.1764 i
. Influenza A (HIN1) - worldwide (21} 20090510.374% .
. Influenza A (HIN1) - worldwide (19) 20090509.1733 -
Influenza A (BIN1) - worldwide (17) 20090508.1722
Influenza (HIN1) - worldwide (15} 20090507.1709
Influenza A {HIN1) ~ worldwide (13) 20090506.1635
Influenza A (HIN1) - worldwide (11): coincident HIN2 variation 20090505,1679
Influenza A (KIN1) - worldwide (09) 20090504.1673
N - Influenza A {HIN1) - worldwide (07) 20090503.3656 .
- Influenza A (HIN1) ~ worldwide (05} 20090503.16%1
Influenza A (HIN1} - worldwide (03) 20090501,1646
Influenza A (HIN1) - worldwide (02): case counts 200304301638
Influenza A (HIN1) - worldwide 20090430.1636 A
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Influenza A (HINL) "swine flu": Worldwide 20090427,1583
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Influenza A (HIN1} virus, human - N America 20090425,1352
Acute respiratory disease - Mexico, awine virus susp
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Influenza A (EIN1) virus, swine, human - USA {02): (CA, TK) 20090424.1541
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Health topics Statement to the press by WHO Director-General Dr Margaret Chan - ~)

11 June 2009 -

Publications

Data and statistics . World now at the start of 2009 influenza pandemic
Programmes and ST

projects- - Dr Margaret Chan
‘Media centre ». Director-General of the World Health Organization
News Ladies and gentlemen,
. . - .
-.Events pen
5 In late April, WHO announced the emergence of a novel influenza A virus.
Fact sheets ST -
Multlm’edia oo This particular HIN1 strain has not circulated previously in humans. The virus is entirely new. -

- b
The virus Is contagious, spreading easily from one person to another, and from one country to anot

L
' Contacts .
B As of today, nearly 30,000 confirmed cases have been reported in 74 countries,

This is only part of the picture. With few exceptions, countries wit!t large numbers of cases are thos
with good surveillance and testing procedures in place. )

Spread In several countries can no longer be traced to clearly-defined chains of human-to-human
transmission. Further spread is considered inevitable. c K

I have conferred with feading influenza experts, virologists, and public health officials. In line with -
procedures set out in the International Health Regulations, I have sought guidance and advice from
Emergency Committee established for this purpose. [

On the basis of available evidence, and these expert assessments of the evidence, the scientific crit:
for an influenza pandemic have been met. . )

I have therefore decided to raise the level of influenza pandemic alert from phase 5 to phase 6. -
The world is now at the start of the 2009 influenza pandemic.
We are in the earliest days of the pandemic. The virus is spreading under a close and careful watch.

No previous pandemic has been detected so early or watched so closely, in real-time, right at the ve
beginning. The world can now reap the benefits of Investments, over the last five years, in pandemic
preparedness. . . : .

We have a head start. This places us in a strong position. But it also creates a demand for advice an
reassurance in the midst of limited data and considerable sclentific uncertainty.

Thanks to close monitoring, thorough investlgations,'and frank reporting from countries, we have so
early snapshots depicting spread of the virus and the range of illness it can cause. ’

We know, too, that this early, patchy picture can change very quickly. The virus writes the fqles and
one, like all influenza viruses, can change the rules, without rhyme or reason, at any time,

Globally, we have good reason to believe that this pandemic, at least in its early days, will be of
moderate severity. As we know from experience, severity can vary, depending on many factors, from
one country to another. '

On present evidence, the overwhelming majority of patients experlence mild symptoms and make a
rapid and full recovery, often in the absence of any form of medical treatment.
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' —Worldwide, the number of deaths is small. Each and every one of these deaths is tragic, and we have te '
brace ourselves to see more. However, we do not expect to-see a “sudden and dramatlc jump in‘the

number of severe or fatal infections.

— We are all in this together, and we will ail get through this, together.

Thank you.

We know that the novel H1N1 virus preferentially infects youngef peopl'e._:ln neaﬂy all areas with large

and sustained outbreaks, the majority of cases have occurred in people underthe age of 25 years. ’ v

In some of these countries, around 2% of cases have developed severe iliness, often with very rapid :
progression to life-threatening pneumonia. Contacts | E-mail scams | Employment | FAQs | Feedback | Privacy | RSS feeds
© WHO 2009 |

Most cases of severe and fatal infections have been in adults between the ages of 30 and 50 years.

This pattern is significantly different from that seen durmg epldem\cioLseasonal influenza, when most
deaths occur in frail elderly people. -

Many, though not all, severe cases have occurred in people with underlying chronic conditions. Based o

limited, preliminary data, conditions most frequently seen include respiratory diseases, notably asthma,

cardiovascular disease, diabetes, autoimmune disorders, and obesity.

AEthe same time, it is important to note that around one third to half of the severe and fatal infections -~

are gccurring in previously healthy young and middle-aged peopie.

Without question, pregnant women are at increased risk of complications. This heightened risk takes or

added importance for a virus, like this one, that preferentially infects younger age groups. , -
N o . ) .

-

Finally, and perhaps of greatest concern, we do not know how Ef\is virus will behave under cdnditions . E N ’ -
typicaily found in the developing world. To date, the vast majority of cases have been detected and ' :
investigated in comparatively well-off countries.

Let me underscore two of many reasons for this concern. First, more than 99% of maternal deatbs, .
which are a marker of poor quality care during pregnancy and childbirth, occurs in the developing world : ' .

Second, around 85% of the burden of chronic diseases is concentrated in low- and middle-income
countries.

Although the pandemic appears to have moderate severity in comparatively well-off covuntries, itis
prudent to anticipate a bleaker picture as the virus spreads to areas with limited resources, poor health
care, and a high prevalence of underlying medical problems.

Ladies and gentlemen,

A characteristic feature of pandemics is their rapid spread to all parts of the world. In the previous
century, this spread has typically taken around 6 to 9 months, even dunng times when most
international travel was by ship or rall.

Countries should prepare to see cases, or the further spread of cases, in the near future. Countries
where outbreaks appear to have peaked should prepare for a second wave of infection.

vagss s L rEe Guidance on specific protective and precautionary measures has been sent to ministries of health in all
countries, Countries with no or only a few cases should remain vigilant..

Countries with widespread transmission should focus on the appropriate management of patients, The.
¢ testing and investigation of patients should be limited, as such measures are resource lntenslve and cal
very quxckly strain capacities.

WHO has been in close dialogue with influenza vaccine manufacturers. I ynderstand that produk;tion of
vaccines for seasonal influenza will be completed soon, and that full capacity will be available to ensure
the largest possible supply of pandemic vaccine in the months to come. .

Pending the avallabmty of vaccines, several non-pharmaceutical interventions can confer some
protection. .

1
WHO continues to recommend no restrictions on travel and no border closures.

Influenza pandemics, whether moderate or severe, are remarkable events because of the almost’ o I o n ' ’ R e
universal susceptibility of the world’s population to infect:ion . : . :
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