
Novel H1N1 Influenza

Introduction/Overview
The novel H1N1 influenza pandemic differs in significant ways from typical sea-

sonal influenza in demographics and epidemiology.1 Its morbidity and mortality
are most significant in the pediatric and younger adult population due to the nov-
elty of the virus and resultant lack of immunity in this previously unexposed pop-
ulation. This review summarizes information current through November 1, 2009.
Since the first cases in the United States were confirmed only six months ago, in
mid-April 2009, additional scientific information has become available on an
almost daily basis and further shapes our understanding of and approach to this
disease.

Widespread media attention to the novel H1N1 influenza impact on the south-
ern hemisphere, on U.S. preparedness efforts, and on the pandemic itself has
resulted in high levels of public awareness and increased visits to the emergency
department for evaluation.2 Because severe disease and death are occurring in a
significant number of individuals without predisposing factors, thorough under-
standing of this disease is essential to the emergency physician’s ability to recog-
nize, appropriately manage, and counsel affected patients.3 Even more important
is the ability to differentiate those with severe illness from the less critically ill. 

Epidemiology
The 2009 novel H1N1 influenza virus is characterized as “novel” because it is

significantly different from seasonal influenza in its epidemiology.4,5 Ninety-four
2009 influenza A (H1N1) viruses have been antigenically described by the
Centers for Disease Control and Prevention (CDC). All of these are related to
World Health Organization (WHO) designated 2009 H1N1 vaccine virus,
A/California/07/2009 (H1N1).6 The match between the novel H1N1 influenza
vaccine virus and those characterized by the CDC during the US outbreak to date
suggests that available vaccine will be protective for novel H1N1 influenza circu-
lating in the United States. A study assessing pre-existing immunity showed only
4% of individuals younger than age 30 had cross-reactive circulating antibodies to
H1N1, supporting the idea that there is virtually no immunity in the younger
population. However, one-third of those older than age 60 had cross-reactive
H1N1 antibodies due to prior exposure.7 As a result, illness is much more com-
mon in the unvaccinated pediatric and young adult population than in older age
groups. 

Worldwide, the WHO reports nearly 400,000 cases of laboratory-confirmed
H1N1 as of October 11, 2009, with 4735 deaths. These numbers and the figures
that follow throughout this article underestimate cases because many countries
discontinued confirmatory laboratory testing as the disease became widespread.8

Current surveillance reports indicate rates well above baseline seasonal influenza
rates. Surveillance has followed both influenza-like illness (ILI), defined as a com-
bination of fever with either cough and/or sore throat, as well as acute respiratory
illness (ARI), defined as two or more of fever, cough, sore throat, and
rhinorrhea.9 The CDC recently updated its methodology to more accurately
delineate H1N1-related morbidity and mortality by linking surveillance through
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the Influenza-like Illness Network
(ILINet) with Emerging Infections
Program (EIP) data and correcting
for local hospitalization levels and
underreporting.10

Age. Experience from the southern
hemisphere during the spring of
2009, showed the young to be the
most affected by novel H1N1
influenza.8,11-13 Median patient age has
been in the early 20s, with a prepon-
derance in the 10- to 29-year-old age
group.13,14

Transmission Method. Infection
control guidance is based on three
transmission methods: droplet, con-
tact with surfaces and bodily fluids,
and aerosols in the immediate vicinity
of the patient.15,16 Avoiding close con-
tact (less than six feet) with infected
individuals and meticulous attention
to respiratory and hand hygiene are
the best strategies for avoiding trans-
mission.

Transmissibility. For ARI and ILI,
the secondary attack rates within a
household are approximately 18% and
10%, respectively, which is slightly less
than is typical for seasonal influenza,
though higher transmissibility was
noted in Mexico.9,17 One study found
a household secondary attack rate for
H1N1 as high as 27.3%.18 Of individ-
uals exposed on an airline flight, the
secondary attack rate was highest
(41%) in those 18–39 years old in
closest physical proximity, with a
much lower rate (21%) in those older
than age 40.19

Contagious Period. The doubling
time for cases is 2.4-3.1 days for novel
H1N1 ILI, and 2.0-3.1 for ARI.9 The
contagious period averages two days,
ranging from one to four. Viral shed-
ding (or infectiousness) begins a day
prior to symptom onset, and may per-
sist for 7 days, but is greatest in the
first few days and when fever is high-

est. Immunocompromised individuals
and young children may be infectious
for longer periods.15

Outpatient Demand. There is con-
cern for significantly increased
demand for emergency department
and ICU resources as a second pan-
demic wave threatens the world popu-
lation.20 U.S. surveillance through
ILINet shows 43 states with wide-
spread influenza activity as of
November 14, 2009. Outpatient visits
for ILI for that week were down to
5.5% (regional range 2.6%-7.9%). This
figure is decreased from the high of
7.8% four weeks prior, but continues
to be well above the national baseline
rate of 2.3%.21

Hospitalized Patients. U.S. experi-
ence with hospitalization rates is just
beginning to be published. As a
result, experience in southern hemi-
sphere countries provides the only
guide to what may happen in the
United States. Hospitalization rates in
these countries have varied widely,
with prevalence of testing likely part
of the reason for the disparity. Rates
ranged between a low of 2 to a high
of 31.8.22 In Germany, overall hospi-
talization rate was 7%. Half of these
patients had comorbid conditions, but
only a fraction of patients presented
with pneumonia.23 In New Zealand,
31% of cases were hospitalized, with
12% of those to the ICU, and an
average national hospitalization rate of
22.8 per 100,000 population. Rates
were highest in infants younger than
1 year old (218.5 per 100,000), and
lowest in those older than 70 years
(15.3 per 100,000).22

To date in the United States, cumu-
lative hospitalization rate has been
highest in the 0- to 17-year-old age
group, with the latest figures showing
the highest laboratory-confirmed
H1N1 hospitalization rates in the 0-

to 4-year-old subgroup.22,24 A review
of hospitalized patients in the United
States showed a 25% ICU admission
rate and 7% death rate in this group.
Forty-five percent of admissions were
pediatric (< 18 years old), and only
5% were 65 or older, with a median
age of 29 years for ICU-admitted
patients. Because of this, there has
been an overall greater demand for
ICU beds.1,23 Seventy-three percent of
ICU patients had underlying condi-
tions as noted in the risk factor dis-
cussion below.23

Early evidence showed a significant
majority of deaths (87%) and severe
pneumonia (71%) in patients aged 5-
59 years, compared to a much smaller
number of each (17% and 32%) in
prior influenza seasons.25 Severe respi-
ratory failure is seen in a number of
cases, requiring early and sometimes
prolonged mechanical ventilation,
high levels of positive end-expiratory
pressure (PEEP), and even extracor-
poreal membrane oxygenation
(ECMO).26,27 Noninvasive ventilation
has not been found to be a useful
option in most cases.26 An early series
of pediatric ICU cases with H1N1 in
the United Kingdom showed that
most patients had comorbidities and a
fulminant course unlike seasonal
influenza. Half of the patients in
shock were catecholamine- and
steroid-resistant.28

All deaths in the cohort had been
ICU admissions and had been venti-
lated, with a median of 15 days from
onset to death. Sixty-two percent of
ICU patients required mechanical
ventilation, of whom more than half
had acute respiratory distress syn-
drome (ARDS).23 Only 23% of ICU
patients received antivirals within 48
hours, with a median time to antiviral
therapy of six days. Two-thirds of the
deaths had underlying medical condi-
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● Younger patients have no cross-reactive antibodies and are
more susceptible to H1N1. 

● Hospitalization rate is highest in 0- to 17-year-old age
group. Of those hospitalized, 25% require ICU, with a
majority of these having underlying medical conditions. 

● The contagious period is 2 days on average.
● Early antiviral treatment decreases complications and

shortens duration of illness.

Executive Summary



tions, most notably neurologic disease
(21%), asthma or chronic obstructive
pulmonary disease (COPD) (16%),
and pregnancy (16%). There were
higher than expected hospitalizations
in pregnant patients (7% vs. 1%
expected); 9% of ICU admissions
were pregnant patients in Australia
and New Zealand.1,23

Risk Factors and Unique
Features. Patient groups at risk for
poor outcomes with novel H1N1
influenza include:

• children younger than age 2; 
• adults older than age 65; 
• pregnant women and those up to

2 weeks postpartum (including preg-
nancy loss); 

• those with chronic medical, neu-
rologic, and metabolic diseases, espe-
cially those that compromise
respiratory function; 

• immunosuppressed patients; and 
• those younger than age 19 on

long-term aspirin therapy.9,29

Although morbid obesity has been
noted in a population-disproportion-
ately high number of severely affected
patients, it is yet uncertain whether
this in itself is a risk for severe disease
or whether the higher rate of comor-
bid conditions is to blame.1,9 Patients
at greatest risk for complications are
third-trimester pregnant women, chil-
dren younger than age 2, and individ-
uals with chronic lung diseases,
including asthma.30 Two-thirds of
patients admitted to the ICU had
underlying medical conditions. In
adults, the most common underlying
conditions were asthma, diabetes,
chronic cardiovascular disease, and
immunosuppression. In children
younger than 18, asthma was by far
the most common underlying condi-
tion, with neurocognitive, neuromus-
cular, and seizure disorders the next
most common.23

A small minority of patients are
severely affected with rapidly progres-
sive respiratory failure.26 The patients
who experience fulminant, resource-
intensive disease rapidly deteriorate 3-
5 days following onset of symptoms,
often requiring mechanical ventilation
and frequently progressing to multi-
system organ failure.31 Approximately
half of such cases are due to primary

viral pneumonia, but streptococcal
and staphylococcal bacterial superin-
fection are common as well.1

Mortality. The most common
cause of death due to novel H1N1
influenza is respiratory failure and
shock.32 Severe disease in South Africa
was characterized by an older median
age in fatal cases compared to nonfa-
tal cases (33.5 years vs. 15 years,
p<0.01). The overall epidemiology in
that country is likely significantly dif-
ferent than in the United States due
to its large prevalence of pregnancy,
HIV and related infectious diseases,
and obesity, with all of these identified
as significant risks for death.11

Southern hemisphere experience
confirmed that the lowest morbidity
and mortality rate was in patients
older than age 60, and that comor-
bidities nearly double the risk of
death.12 Median age for admitted
patients was 23 years, for ICU admis-
sions 38 years, and for deaths 50
years. Twenty-six percent of evaluated
admissions went to the ICU, and 6%
died.32 The highest number of U.S.
deaths was noted in 25- to 49-year-
old age group, followed by 50-64,
then 5-24 year olds, as opposed to
seasonal flu, in which the overwhelm-
ing majority of deaths are in the over-
65-year-old group.9

Independently associated risk factors
for death included requirement for
mechanical ventilation (OR 5.51, CI
3.05-9.94), pre-existing conditions
(OR 2.56, CI 1.52-4.30), and older
age (OR 1.02 per year of age, CI
1.01-1.04). Notably, one-third of
patients who died did not have any
pre-existing condition.1

A review of the 36 U.S. pediatric
deaths with laboratory-confirmed
H1N1 showed a median age of 9
years, with 19% younger than age 5.
Forty-two percent were non-Hispanic
white, 33% were Hispanic. Two-thirds
of these had high-risk medical condi-
tions, the vast majority neurodevelop-
mental. More than half had more
than one neurodevelopmental diagno-
sis, and 41% had associated chronic
pulmonary conditions. The percent-
age of deaths in pediatric patients
with high-risk conditions is higher
than has been seen in recent seasonal

influenza. It is important to note that
22% of deaths in the 5- to 18-year-old
age group did not have any known
high-risk conditions.30

In Mexico, the case fatality rate was
0.4%,33 and in New Zealand was
0.005%, which is comparable to sea-
sonal influenza.34 Because the U.S.
outbreak continues to evolve, a reli-
able U.S.-specific case fatality rate has
not been calculated.35

Clinical Features
Although early reports indicated

that clinical features of novel H1N1
influenza were identical to seasonal
influenza, additional experience has
modified this thinking.36 In sharp
contrast to seasonal influenza pat-
terns, hospitalization and death rates
with novel H1N1 influenza have been
highest in the young and lowest in
those 65 and older.37 Younger patients
have shown a significantly greater
prevalence of associated vomiting and
diarrhea.38 Patients without fever or a
history of fever represent a significant
number of those with laboratory-con-
firmed novel H1N1 influenza, with
10-50% of cases being afebrile.38

Hospitalized patients most com-
monly presented with fever (93%),
cough (83%), shortness of breath
(54%), fatigue or weakness (40%), fol-
lowed by chills, myalgias, rhinorrhea,
sore throat, headache, vomiting, and
diarrhea.9 A review of 272 patients
hospitalized in the United States also
found hematologic abnormalities,
with leukopenia in 20%, anemia in
37%, and thrombocytopenia in 14% of
cases. Positive blood cultures were
found in only 3 of 182 patients. The
majority of patients had a chest radi-
ograph on admission, and of these,
40% showed pneumonia.23 Nearly half
of ICU patients had ARDS or viral
pneumonitis, and 20% had superim-
posed bacterial pneumonia. The
median time for mechanical ventila-
tion in this group was 8 days, with
11.6% of patients requiring ECMO.  

Management and
Recommendations
for Patients

Novel H1N1 influenza and seasonal
influenza should both be part of the
differential diagnosis for patients pre-
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senting with fever and cough. The
vast majority of novel H1N1
influenza patients will require only
supportive care, with progressively
smaller percentages needing antiviral
therapy, hospitalization, mechanical
ventilation, or other critical care inter-
ventions. Some patients will appear to
have an ILI but in fact have other
pathology. Because a small number of
patients rapidly develop respiratory
insufficiency, failure, and shock, rapid
assessment and early empiric antiviral
therapy are crucial to successful man-
agement. (See Rapid Reference Card
for a unified approach to assessment
and management consistent with cur-
rent recommendations.)

Social Distancing and Hygiene.
Soap and water have been found to
be better than alcohol hand sanitizer,
but both are effective in limiting
transmission.29 Social distancing meas-
ures in combination with vaccination
are vital in containing disease. The
CDC recommends that patients
remain at home until afebrile for 24
hours without antipyretics.39

Household mask use, although theo-
retically useful, was rendered ineffec-
tive by high levels of
noncompliance.40 Early implementa-
tion of nonpharmaceutical interven-
tions may have utility in future
pandemics.41

Testing. Current CDC guidance
suggests testing be considered only
for specific groups: those hospitalized
with suspected novel H1N1 influenza,
those for whom testing will impact
clinical decision-making for the
patient and/or his or her close con-
tacts, and in those who have died of
suspected novel H1N1 influenza.42

Rapid influenza diagnostic tests
(RIDTs) provide results within 30
minutes and, based on their type,
either: detect influenza viral antigen
but not identify type, distinguish
between type A and B influenza, or
detect only influenza A.43 RIDTs for
novel H1N1 influenza showed a sen-
sitivity of 10-70%, while direct
immunofluorescence assays (DFAs)
have a sensitivity of 47-93%. Both
RIDTs and DFAs have high speci-
ficity, so a positive result is clinically
helpful. However, a negative test does

not reliably rule out H1N1 infec-
tion.43-47 As a result, patients should
be treated empirically based on their
clinical picture, even in the face of a
negative test. Tests are most likely to
be positive with high viral titers early
in the course of illness.46 In patients
for whom H1N1 type identification is
needed, real-time reverse transcrip-
tase-polymerase chain reaction (rRT-
PCR) tests should be used, as they are
the most sensitive and specific.43

Antiviral Therapy. Antivirals
reduce respiratory complications and
symptom duration and are more
effective the earlier in the patient’s
course they are started.48 At recom-
mended doses, there was a 1.3-1.5-
day median decrease in the time to
improvement of symptoms when
compared to placebo if started within
40 hours of symptom onset.49

Treatment should be offered to those
in high-risk categories and given to
those who require hospitalization.48

Because of influenza A resistance to
adamantanes (rimantidine and aman-
tadine) in the United States, they
should not be used. Neuraminidase
inhibitors (oseltamivir or zanamivir)
are the antivirals of choice.37,50,51

While oseltamivir and zanamivir are
both currently available commercially,
the CDC continues to release antiviral
therapy courses from the Strategic
National Stockpile to supplement
state stockpiles.52

The U.S. Food and Drug
Administration (FDA) has approved
an emergency use authorization
(EUA) to allow use of oseltamivir and
zanamivir outside their previous FDA-
approved indications in seriously ill
influenza patients.48 Current EUAs
allow for the use of oseltamivir in
manufactured suspension formulation
for children younger than 1 year of
age, and compounding of oseltamivir
suspension from 75-mg capsules due
to shortage of suspension, and exten-
sion of expiration dates on some
stockpiled antivirals.53 See Table 1 for
antiviral dosing recommendations for
both treatment and prophylaxis.

Sporadic resistance to oseltamivir
has been documented and is being
closely monitored, but no changes in
first-line management are recom-

mended at this time.54-56 History of
resistant virus development has been
widely variable in other countries.57

To date, oseltamivir-resistant virus has
remained sensitive to zanamivir.58,59

Development of resistance to H1N1
in Europe in 2007-8 was associated
with inconsistent compliance with
therapy but was not statistically
related to prescription rates.60,61

Resistance is also likely higher in the
immunocompromised and in those
who develop disease while on
oseltamivir postexposure prophy-
laxis.62

Both oseltamivir and zanamivir are
FDA pregnancy category C, and both
are recommended for therapy or pro-
phylaxis in pregnant or lactating
women.50,63 For postexposure close
contact prophylaxis, zanamivir can be
used in pregnant women without
underlying respiratory problems.50

More information is available on
oseltamivir use in pregnancy, so it may
be preferable in this patient group. 

In a review of adult cases in the
United States, 97% of the hospitalized
patients received antibiotics; only 73%
received antivirals (mostly
oseltamivir). Slightly more than a
third were treated with antivirals
within 2 days of symptom onset, and
there was a median of 3 days from
symptom onset to antiviral treatment.
In patients who died, there was an
eight-day median time from symptom
onset to antivirals. None of the
patients who died received antiviral
treatment within 48 hours of onset.23

In the review of pediatric deaths, just
more than 10% received antivirals
within 2 days of onset, and only 61%
ever received antivirals.30 As a result,
early treatment with antivirals is rec-
ommended by the WHO and the
CDC, even prior to confirmed
H1N1.64 There is some evidence of
effectiveness of antiviral therapy even
when started more than 48 hours
post-onset.65

Neuraminidase inhibitors provide
coverage for both influenza A and B.
Oseltamivir is available in capsules and
as a powder for suspension.49

Although it is converted to the active
metabolite by the liver, it does not
affect cytochrome P450. No dosage
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adjustment is recommended for mild
to moderate hepatic impairment.
Excretion is largely through the kid-
ney, and dosage should be adjusted in
those with creatinine clearance < 30
mL/min as shown in Table 1.49

Shortages of oseltamivir suspension
have been resolved by providing spe-
cific instructions on how to reconsti-
tute 75-mg capsules into suspension;
however, the resultant suspension
concentration (15 mg/mL) differs
from the manufactured (12 mg/mL)
suspension. Because of this, special
emphasis is needed on proper dosing
of oseltamivir suspension, as noted in
Table 1.

Zanamivir is an inhaled powder.
Because of its lactose powder vehicle,
zanamivir can induce bronchospasm
and is therefore not recommended for
those with underlying pulmonary
pathology.66 Zanamivir should not be
nebulized, but only inhaled using the
provided device. Similar to
oseltamivir, no dosage adjustment is
needed with hepatic or renal impair-
ment. Zanamivir has no approved
indication for influenza in children
younger than age 5.66

Both neuraminidase inhibitors are
generally well tolerated compared to
placebo, with principally gastrointesti-
nal adverse effects.49 Some neuropsy-
chiatric events have been reported,
which may be attributable either to
neuraminidase inhibitors or to
influenza itself.49,66 Rare occurrence of
allergic and serious skin reactions,
including Stevens-Johnson and toxic
epidermal necrolysis, have been noted
with both oseltamivir and zanamivir
and demand cessation of therapy.49,66

Although peramivir is unlikely to be
used in the emergency department,
physicians should be aware of this
therapeutic option in patients whose
illness is refractory to other therapies.
Peramivir is an investigational intra-
venous neuroaminidase inhibitor
authorized under an EUA for hospi-
talized patients suspected to have
novel H1N1 influenza who are not
responding to oral or inhaled neu-
roaminidase-inhibitor therapy, for
whom other medication routes are
not dependable, or if the clinician
feels IV therapy is appropriate.
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For both oseltamivir and zanamivir:
Treatment: Indicated dose given TWICE daily for FIVE days
Prophylaxis: Indicated dose given ONCE daily for TEN days

Age Dose (mg)
Infants less than 12 months of age < 3 months 12 mg

3-5 months 20 mg
6-11 months 25 mg

Children 12 months and older < 15 kg OR < 33 lbs 30 mg

> 15 kg to 23 kg 45 mg
OR > 33 lbs to 51 lbs

> 23 kg to 40 kg 60 mg
OR > 51 lbs to 88 lbs

> 40 kg OR > 88 lbs 75 mg

Adults 75 mg
Dosing less than 1 year of age from US FDA, does not include premature 
infants.2 Recommendations for 12 months and older taken from CDC 
recommendations.1

Renal impairment dosing for creatinine clearance < 30 mL/min:3

For patients with creatinine clearance < 10 mL/min: 
• CAPD: 30 mg weekly
• Hemodialysis: 30 mg alternate dialysis cycle

For patients with creatinine clearance > 10 and < 30 mL/min: 
• 30 mg daily or 75 mg alternate days

Pediatric dosing should be written as milligrams, as there may be different
concentrations of oseltamivir suspension (12 mg/mL in commercial oral
suspension; 15 mg/mL if made by emergency compounding from capsules).1

Age Dose (mg)
Children > 5 years old for chemoprophylaxis 10 mg (two 5 mg inhalations)

> 7 years old for treatment 10 mg (two 5 mg inhalations)

Adults 10 mg (two 5 mg inhalations)
Note: Zanamivir is not recommended for children younger than 5 years of
age.
1. CDC. Novel H1N1 Flu: Facts and Figures. Aug. 4, 2009. www.cdc.gov/h1n1flu/
surveillanceqa.htm#5. Accessed 10/19/09.
2. U.S. Food and Drug Administration. Emergency use of Tamiflu in infants less than 1 year 
of age. Sept. 25, 2009. www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformation
forPatientsandProviders/ucm183870.htm. Accessed 11/1/09.
3. Tamiflu capsules. www.gene.com/gene/products/information/tamiflu/pdf/pi.pdf. 
Accessed 11/10/09.
4. CDC. Emergency Use Authorization of Relenza (zanamivir). Nov. 5, 2009. 
www.cdc.gov/h1n1flu/eua/pdf/Relenza_FDA_Letter_110509.pdf. Accessed 12/9/09.

Table 1: Neuraminidase Dosing

Oseltamivir Dosing1,2

Zanamivir Dosing1,4



Additional specific information
regarding clinical indications, use,
patient information, conditions of the
EUA, and method of requesting
peramivir are available through the
referenced link.67 Delivery of
peramivir following online request
may take up to 24 hours.

Chemoprophylaxis.
Chemoprophylaxis is not recom-
mended for healthy individuals based
on potential exposures, exposures
outside the index case’s infectious
period, or if presenting greater than
48 hours post-exposure. Because

severe disease has been associated
with postexposure oseltamivir prophy-
laxis, the individuals’ risk for compli-
cated disease should be a part of the
decision to provide chemoprophylaxis.
Starting oseltamivir household postex-
posure prophylaxis within two days of
index case symptom onset decreased
incidence from 12% to 1% in adults
and 17% to 3% in children.49 Prompt
treatment of ILI or ARI once symp-
toms develop is preferred to chemo-
prophylaxis, even in high-risk
patients.9

Antibiotic Therapy. Empiric

antibiotics that cover streptococcus
and staphylococcus (and methicillin-
resistant S. aureus [MRSA]) are indi-
cated in rapidly progressive disease
with respiratory failure and with
patients with lung infiltrates.23,64,68,69

For pediatric deaths with culture
results, 43% had bacterial co-infec-
tions, all were streptococcus or
staphylococcus species (including
MRSA in 3 of the 23).30

Countermeasures. Vaccine. Vaccine
is now available, with more than 35
million doses shipped to providers by
November 13, 2009. Clearly, pre-pan-
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Figure 1: Testing and Antiviral Therapy in Influenza

Source: Centers for Disease Control and Prevention. Interim Guidance for the Detection of Novel Influenza A Virus Using
Rapid Influenza Diagnostic Tests. Aug. 10, 2009; http://www.cdc.gov/hin1flu/guidance/rapid_testing.htm. Accessed Oct.
22, 2009.

RIDT (+) for Flu B RIDT (+) for Flu A RIDT (-) for 
Flu A and B

Interpretation:
Influenza B virus

infection likely

Interpretation: Influenza
A virus infection likely.
Could be novel H1N1,

seasonal H1N1, H3N2,
or, rarely, an influenza A

virus of animal origin

Interpretation: Can
not rule out

Influenza virus 
infection

• Treat with antiviral agents,
if appropriate.
• Consider whether addi-
tional diagnostic testing
and/or empiric antibiotic
therapy for co-infections is
indicated.
* For guidance on antiviral
treatment, see
CDC/ACIP/IDSA4

• Treat with antiviral agents, if
appropriate.
• Consider whether additional
diagnostic testing to determine
influenza A subtype and/or if
empiric antibiotic therapy for co-
infections is indicated.
* For guidance on antiviral
treatment, see: CDC/ACIP/IDSA4

• Use clinical symptoms, severity,
and underlying disease to decide
if antiviral treatment is appropri-
ate.
• Do NOT use a negative test to
send a symptomatic child back to
school, to rule out an institutional
outbreak, or to dictate infection
control measures.
• Consider whether further
influenza-specific testing using
viral culture or rRT-PCR is neces-
sary.
• Consider whether additional
diagnostic testing and/or if
empiric antibiotic therapy for co-
infections is indicated.
* For guidance on antiviral treat-
ment, see: CDC/ACIP/IDSA4



demic vaccination is ideal, but even at
this point it is likely to limit morbid-
ity, mortality, and healthcare costs.70,71

Younger individuals (< 30 years of
age) apparently have little or no
immunity to this novel virus, so vacci-
nation is an important preventive
strategy.7 A single dose of vaccine was
shown in clinical trials to be immuno-
genic in adults, with adequate anti-
body titers in more than 96% after 14
days for adjuvanted vaccine.72-75

Seasonal influenza vaccine is ineffec-
tive in providing protection against
2009 novel H1N1 influenza virus.51,76

The Vaccine Adverse Event
Reporting System on the novel H1N1
influenza vaccine experience has con-
firmed the expected good safety pro-
file, consistent with seasonal flu
vaccines.77 Ninety-five percent of the
2365 reported adverse events to date
were not serious.77 Side effects are
expected to be rare, mild, and short-
lived.78,79 They potentially include
local swelling, low-grade fever, and
myalgias with the trivalent influenza
vaccine (TIV), as well as upper respi-
ratory symptoms with the live-attenu-
ated influenza vaccine (LAIV).80 With
the exception of the 1976 swine
influenza vaccine, studies have failed
to show statistically significant correla-
tion between vaccine and Guillian-
Barre syndrome (GBS).37 However, in
those with a history of GBS, there is a
greater risk of recurrence, so a judg-
ment should be made about the
risk/benefit.37

Primary groups targeted for early
vaccination include pregnant women,
healthcare workers, six-month to 24-
year-old individuals, individuals who
care for children under six months
old, and 25- to 64-year-olds with risks
for influenza-related complica-
tions.81,82 Targeted vaccination of chil-
dren in schools is a valuable strategy
in not only limiting cases in the popu-
lation as a whole, but also morbidity
and mortality in this vulnerable age
group.83,84

The effect vaccination will have on
overall outcomes and ICU utilization
in the United States has yet to be
determined. 

TIV may be given simultaneously
with antivirals. LAIV should not be

given until antiviral therapy has been
completed for at least 48 hours.37

LAIV should not be given to those
with hypersensitivity to eggs, individ-
uals younger than 2 or older than 49
years of age, those with history of
GBS, or anyone in high-risk groups
for novel H1N1 influenza, as previ-
ously noted.37 (See Rapid Reference
Card.)

Additional Healthcare Worker
Precautions. Ideally, all healthcare
workers should be vaccinated to pre-
vent not only illness in themselves,
but also to prevent transmission to
patients. Strategies to encourage
healthcare worker compliance with
vaccination should be implemented to
increase compliance levels.85 Other
proactive measures to prevent trans-
mission in health care settings include
exposure elimination, engineering
controls, and prevention of exposures
through administrative measures such
as cohorting.15

The final rung in the preventive lad-
der is use of personal protective
equipment to manage what should
only be unavoidable close contact
exposures (< 6 feet). Fit-tested N95
masks are recommended for health-
care workers exposed to patients with
novel H1N1 influenza.86 This differs
from recommendations for seasonal
influenza. Should fit-tested respirators
be in limited supply, they should be
prioritized for personnel exposed to
aerosol and droplet-generating inva-
sive procedures with infected patients.
High-risk procedures include bron-
choscopy, sputum induction, endotra-
cheal intubation and extubation, open
airway suctioning, cardiopulmonary
resuscitation, and autopsy. High-flow
oxygen therapy and nasopharyngeal
swabbing are not included as high-risk
procedures.86

Disposition
Recommendations for disposition

are summarized on the enclosed Rapid
Reference Card. For high-risk patients
with suspected novel H1N1 influenza,
empiric antiviral therapy should be ini-
tiated as soon as possible.29 Patients
who present with respiratory impair-
ment, new hypoxia, or lower respira-
tory tract infection should be
considered for hospital admission.65 If

the patient’s respiratory symptoms are
rapidly progressive, consider ICU
admission, as these patients often
require mechanical ventilation within
the first day of admission.23

Systems Effects. Emergency
departments are overwhelmed by
increased patient demand, isolation
that decreases inpatient bed supply,
and need for pediatric and ICU beds.
Emergency medical services (EMS)
demand has increased significantly as
well. Altered dispatch or transport
standards may be implemented by
EMS agencies based on their specific
community’s experience.87 Ideally,
communities should be involved in
what steps are taken to address excess
demand.   

Disaster Mode. Specific strategies,
checklists, and resources for emer-
gency department planning and man-
agement of novel H1N1 influenza are
provided in the American College of
Emergency Physicians National
Strategic Plan for Emergency
Department Management of
Outbreaks of Novel H1N1
Influenza.88 Innovative options
include self-triage and patient-focused
decision support tools that allow
patients to assess their risk and
encourage them to seek care as
needed in an appropriate setting.89

Hospitals should have disaster plans
in place that include working coopera-
tively with community resources to
manage patient surge related to this
pandemic or other disasters.
Numerous strategies exist that are
consistent with existing laws and reg-
ulations that allow hospitals to deal
with significantly increased patient
demand while complying with
Emergency Medical Treatment and
Labor Act (EMTALA) and Health
Insurance Portability and
Accountability Act (HIPAA) require-
ments, and are specifically described
in the reference.90 EMTALA compli-
ance can be particularly challenging
for emergency departments in disaster
situations. For example, it is accept-
able to set up alternate sites either on
or off the hospital campus for medical
screening. Regardless, hospitals may
not divert patients who have already
presented to an emergency depart-
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ment before providing an appropriate
medical screening exam. Additional
specifics are available through the
Centers for Medicare & Medicaid
Services (CMS) link.91 For communi-
ties that wish to reinforce their exist-
ing pandemic response capabilities
going forward, cited resources pro-
vide additional insight.87,92,93

The Secretary of Health and
Human Services (HHS) has authority
under section 1135 of the Social
Security Act to waive certain Federal
requirements for healthcare facilities
that could otherwise limit the ability
of our nation’s healthcare system to
respond to the surge of patients dur-
ing an emergency.94 Section 1135 per-
mits the Secretary of HHS to waive
or modify certain Medicare, Medicaid,
Children’s Health Insurance Program
(CHIP) and HIPAA requirements,
but the Secretary of HHS may only
authorize such waivers or modifica-
tions after certain events occur. More
specifically, there must be both a pres-
idential declaration of emergency or
disaster under the National
Emergencies Act or Stafford Act and a
public health emergency declaration
under the Public Health Service Act
by the Secretary of HHS in order for
the Secretary to issue 1135 waivers.
At that point, the Secretary has the
discretion to issue certain waivers or
modifications that may have specific
implications for emergency depart-
ment practice.95 Waivers or modifica-
tions under section 1135 generally
can last for up to the duration of the
public health emergency.96

On October 23, 2009, President
Obama issued a proclamation declar-
ing the 2009 novel H1N1 influenza
pandemic a National Emergency pur-
suant to the National Emergencies
Act and the HHS Secretary’s prior
public health emergency declaration
for H1N1. Following that declaration,
the HHS Secretary formally invoked
section 1135 on October 29, 2009,
retroactive to October 23, 2009.95

The Secretary may now issue waivers
or modifications under section 1135
for specific requirements to match the
specific situational needs.94 Such
waivers may support healthcare facili-
ties’ ability to respond to the surge of

patients with the 2009 novel H1N1
influenza virus.  

Summary
Novel H1N1 influenza is signifi-

cantly different from seasonal
influenza in epidemiology, medical
management, and complications.
Although there are identifiable high-
risk patient groups, emergency physi-
cians must be aware that there is
significant prevalence and severity of
this disease in otherwise healthy indi-
viduals. One in three adults and one
in five 5- to 18-year-olds who died
had no pre-existing or high-risk con-
dition.1,30

Although severe illness is uncom-
mon, 25% of hospitalized patients
with novel H1N1 influenza require
intensive care, and a similar propor-
tion require mechanical ventilation.23

Cornerstones of management include
vaccination, clinical diagnosis, early
antiviral therapy, and concurrent
antibiotic therapy when indicated.
Careful assessment and ongoing vigi-
lance for development of severe dis-
ease and respiratory insufficiency is
vital in both the high-risk population
and those without known risk factors.

The daily evolution of information
and experience with novel H1N1
influenza has helped mature manage-
ment of this disease entity and narrow
the practice gap. Diligent monitoring
of reputable resources is essential to
remain current on this topic.
Numerous resources and links are
available in the reference list. One
particularly helpful bookmark is
www.flu.gov, which provides both
patient and administrative guidance,
current information and recommen-
dations, and acts as a clearinghouse
for federal information and resources
for novel H1N1, seasonal, and other
influenza strains.
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Physician CME Questions
1. Early empiric treatment with a neu-

raminidase inhibitor should be started for
which of the following patients with sus-
pected novel H1N1 influenza?
A. a 3-year-old female with asthma
B. a 17-year-old on chronic aspirin therapy
C. a 26-year-old female in second trimester

of uncomplicated pregnancy
D. all of the above

2. Recommended management strategies
include:
A. early antiviral therapy for high-risk

patients with suspected novel H1N1
influenza

B. influenza A/B testing for all suspected
novel H1N1 influenza cases

C. empiric antibiotic therapy for hospital-
ized patients with novel H1N1 influenza

D. confirm novel H1N1 influenza type
before initiating therapy

3. Novel H1N1 influenza is most likely to be
transmitted by which method?
A. fecal-oral transmission
B. medication nebulization
C. droplet exposure of mucosal surfaces
D. aerosolization over longer distances

4. What is the primary recommended respira-
tory protection method against novel H1N1
for healthcare workers?  
A. surgical facemask
B. fit-tested N95 respirator
C. duckbill mask
D. environmental HEPA filtration

5. Chemoprophylaxis is indicated for: 
A. healthcare workers during the pandemic
B. household contacts of confirmed cases
C. a patient exposed 72 hours ago
D. all pregnant women

6. The recommended antiviral therapy for a
pregnant H1N1 patient is:
A. rimantidine
B. ceftriaxone
C. amantadine
D. oseltamivir

7. Mortality related to novel H1N1 influenza
A is primarily due to:
A. pulmonary edema and hypoxia
B. bacterial superinfection and sepsis
C. respiratory failure and shock
D. bacterial pneumonia

8. In the absence of the HHS Secretary invok-
ing section 1135 of the Social Security Act,
which of the following applies?
A. Patients who present to the ED can be

directed to flu clinics.
B. EMTALA requirements are automati-

cally waived.
C. Alternate care sites can be established.
D. Medical screening exams are no longer

required.

9. Which of the following statements regarding
novel H1N1 influenza antiviral therapy is
correct?
A. Amantadine is first line for influenza A

treatment.
B. zanamivir dosing should be adjusted

with hepatic impairment.
C. No dose adjustment is needed for

oseltamivir in renal insufficiency.
D. Zanamivir is indicated for treatment in

children age 7 and older.

10.For patients with H1N1 influenza, which of
the following is true? 
A. Gastrointestinal symptoms are unusual.
B. Viral titers are highest early in the 

disease course.
C. Those older than age 60 are the most

affected age group.
D. Oseltamivir may be used only in patients

older than 1 year.
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Novel H1N1
Influenza

RAPID ACCESS MANAGEMENT GUIDELINESExclusive to our subscribers

Emergency Department Assessment and Management of H1N1 Influenza

RIDT = rapid influenza diagnostic test; DFA = direct immunofluorescence assay; ILI = influenza-like illness; ARI = acute
respiratory illness
1. Centers for Disease Control and Prevention. Health Advisory — Recommendations for early empiric antiviral treatment
in persons with suspected influenza who are at increased risk of developing severe disease.
www.cdc.gov/H1N1flu/HAN/101909.htm. Accessed 10/19/09.
2. Centers for Disease Control and Prevention. Updated interim recommendations for the use of antiviral medications in
the treatment and prevention of influenza for the 2009-2010 season. Oct. 16, 2009. www.cdc.gov/H1N1flu/recommen-
dations.htm. Accessed 10/22/09.

Suspected Influenza A (H1N1) Evaluate for other
causes of illness

Test for influenza A (H1N1) oonnllyy  iiff results will impact clinical deci-
sion-making for patient and close contacts. Negative RIDT and DFA
do not rule out influenza A (H1N1).1 Consider testing high-risk and
hospitalized patients.

High-risk patient1

• < 2 years or > 65 years
• pregnant or < 2 weeks postpartum
• chronic medical, neurologic, metabolic disease
• immunosuppressed
• < 19 years on chronic aspirin therapy

Supportive care, treat only if in close proxim-
ity to a high-risk patient

Chemoprophylaxis may be considered for
exposed high-risk patients or close contacts.
Alternatively, start empiric therapy at onset
of ILI or ARI post-exposure.2

Begin empiric antiviral therapy as soon as possi-
ble with oseltamivir or zanamivir. There is sug-
gested benefit even if started > 48 hours after
symptom onset.1

Respiratory impairment, hypoxia, tachypnea, evi-
dence of lower respiratory tract infection (i.e.,
infiltrate on CXR)?2

Consider admission. 
Admit to ICU if rapid symptom progression.
Antibiotics to cover staph., strep. (MRSA if 
appropriate).

Consider outpatient therapy in
patients with mild illness, abili-
ty to access care if worse, and
reliable follow-up. Low thresh-
old for admission.

Yes

No

No 
(or mild
illness)

Yes (or severe illness)

No

Yes



Supplement to Emergency Medicine Reports, January 1, 2010: “Novel H1N1 Influenza.” Authors: Sabina
Braithwaite, MD, MPH, FACEP, ACEP/ASPR Policy Fellow, Emergency Care Coordination Center, Office of
the Assistant Secretary for Preparedness and Response, Department of Health and Human Services, Washington,
DC; and Michael T. Handrigan, MD, FACEP, Director, Emergency Care Coordination Center, Office of the
Assistant Secretary for Preparedness and Response, Department of Health and Human Services, Washington, DC.
Emergency Medicine Reports’ “Rapid Access Guidelines.” Copyright © 2010 AHC Media LLC, Atlanta, GA.
Editors: Sandra M. Schneider, MD, FACEP, and J. Stephan Stapczynski, MD. Associate Publisher: Russ
Underwood. Specialty Editor: Shelly Morrow Mark. For customer service, call: 1-800-688-2421. This is an
educational publication designed to present scientific information and opinion to health care professionals. It does
not provide advice regarding medical diagnosis or treatment for any individual case. Not intended for use by the
layman.

Testing and Antiviral Therapy in Influenza

Source: Centers for Disease Control and Prevention. Interim Guidance for the Detection of Novel Influenza A Virus Using
Rapid Influenza Diagnostic Tests. Aug. 10, 2009; http://www.cdc.gov/hin1flu/guidance/rapid_testing.htm. Accessed Oct.
22, 2009.

RIDT (+) for Flu B RIDT (+) for Flu A RIDT (-) for 
Flu A and B

Interpretation:
Influenza B virus

infection likely

Interpretation: Influenza
A virus infection likely.
Could be novel H1N1,

seasonal H1N1, H3N2,
or, rarely, an influenza A

virus of animal origin

Interpretation: Can
not rule out

Influenza virus 
infection

• Treat with antiviral agents,
if appropriate.
• Consider whether addition-
al diagnostic testing and/or
empiric antibiotic therapy for
co-infections is indicated.
* For guidance on antiviral
treatment, see
CDC/ACIP/IDSA4

• Treat with antiviral agents, if
appropriate.
• Consider whether additional
diagnostic testing to determine
influenza A subtype and/or if
empiric antibiotic therapy for co-
infections is indicated.
* For guidance on antiviral
treatment, see:
CDC/ACIP/IDSA4

• Use clinical symptoms, severity,
and underlying disease to decide
if antiviral treatment is appropri-
ate.
• Do NOT use a negative test to
send a symptomatic child back to
school, to rule out an institutional
outbreak, or to dictate infection
control measures.
• Consider whether further
influenza-specific testing using
viral culture or rRT-PCR is neces-
sary.
• Consider whether additional
diagnostic testing and/or if empir-
ic antibiotic therapy for co-infec-
tions is indicated.
* For guidance on antiviral treat-
ment, see: CDC/ACIP/IDSA4

Neuraminidase Dosing

FFoorr  bbootthh  oosseellttaammiivviirr  aanndd  zzaannaammiivviirr::
Treatment: Indicated dose given TWICE daily for FIVE days
Prophylaxis: Indicated dose given ONCE daily for TEN days

AAggee DDoossee  ((mmgg))
Infants less than 12 months of age < 3 months 12 mg

3-5 months 20 mg
6-11 months 25 mg

Children 12 months and older < 15 kg OR < 33 lbs 30 mg

> 15 kg to 23 kg 45 mg
OR > 33 lbs to 51 lbs

> 23 kg to 40 kg 60 mg
OR > 51 lbs to 88 lbs

> 40 kg OR > 88 lbs 75 mg

Adults 75 mg
Dosing less than 1 year of age from US FDA, does not include premature 
infants.2 Recommendations for 12 months and older taken from CDC 
recommendations.1

Renal impairment dosing for creatinine clearance < 30 mL/min:3

For patients with creatinine clearance < 10 mL/min: 
• CAPD: 30 mg weekly
• Hemodialysis: 30 mg alternate dialysis cycle

For patients with creatinine clearance > 10 and < 30 mL/min: 
••  30 mg daily or 75 mg alternate days

PPeeddiiaattrriicc  ddoossiinngg  sshhoouulldd  bbee  wwrriitttteenn  aass  mmiilllliiggrraammss,,  aass  tthheerree  mmaayy  bbee  ddiiffffeerreenntt  
ccoonncceennttrraattiioonnss  ooff  oosseellttaammiivviirr  ssuussppeennssiioonn  ((1122  mmgg//mmLL  iinn  ccoommmmeerrcciiaall  oorraall  
ssuussppeennssiioonn;;  1155  mmgg//mmLL  iiff  mmaaddee  bbyy  eemmeerrggeennccyy  ccoommppoouunnddiinngg  ffrroomm  ccaappssuulleess))..1

AAggee DDoossee  ((mmgg))
Children > 5 years old for chemoprophylaxis 10 mg (two 5 mg inhalations)

> 7 years old for treatment 10 mg (two 5 mg inhalations)

Adults 10 mg (two 5 mg inhalations)
NNoottee:: ZZaannaammiivviirr  iiss  nnoott  rreeccoommmmeennddeedd  ffoorr  cchhiillddrreenn  yyoouunnggeerr  tthhaann  55  yyeeaarrss  ooff  
aaggee..
1. CDC. Novel H1N1 Flu: Facts and Figures. Aug. 4, 2009. www.cdc.gov/h1n1flu/
surveillanceqa.htm#5. Accessed 10/19/09.
2. U.S. Food and Drug Administration. Emergency use of Tamiflu in infants less than 1 year 
of age. Sept. 25, 2009. www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformation
forPatientsandProviders/ucm183870.htm. Accessed 11/1/09.
3. Tamiflu capsules. www.gene.com/gene/products/information/tamiflu/pdf/pi.pdf. 
Accessed 11/10/09.
4. CDC. Emergency Use Authorization of Relenza (zanamivir). Nov. 5, 2009. 
www.cdc.gov/h1n1flu/eua/pdf/Relenza_FDA_Letter_110509.pdf. Accessed 12/9/09.

OOsseellttaammiivviirr  DDoossiinngg1,2

ZZaannaammiivviirr  DDoossiinngg1,4



Dear Emergency Medicine Reports Subscriber:

This issue of your newsletter marks the start of a new continuing medical education (CME)
semester and provides us with an opportunity to review the procedures. 

Emergency Medicine Reports, sponsored by AHC Media LLC, provides you with evidence-
based information and best practices that help you make informed decisions concerning
treatment options and physician office practices. Our intent is the same as yours - the best
possible patient care.

Upon completion of this educational activity, participants should be able to:
• recognize specific conditions in patients presenting to the emergency department;
• apply state-of-the-art diagnostic and therapeutic techniques to patients with the 
particular medical problems discussed in the publication;
• discuss the differential diagnosis of the particular medical problems discussed in the 
publication;
• explain both likely and rare complications that may be associated with the particular 
medical problems discussed in the publication.

Each issue of your newsletter contains questions relating to the information provided in that
issue. After reading the issue, answer the questions at the end of the issue to the best of your
ability. You can then compare your answers against the correct answers provided in an answer
key in the newsletter. If any of your answers were incorrect, please refer back to the source
material to clarify any misunderstanding. 

At the end of each semester you will receive an evaluation form to complete and return in
an envelope we will provide. Please make sure you sign the attestation verifying that you
have completed the activity as designed. Once we have received your completed evaluation
form we will mail you a letter of credit. This activity is valid 24 months from the date of pub-
lication. The target audience for this activity includes primary care and family physicians.

If you have any questions about the process, please call us at (800) 688-2421, or outside the
U.S. at (404) 262-5476. You can also fax us at (800) 284-3291, or outside the U.S. at (404)
262-5560. You can also email us at: customerservice@ahcmedia.com.

On behalf of AHC Media, we thank you for your trust and look forward to a continuing edu-
cation partnership.

Sincerely,

Cynthia Molnar
Director of Continuing Education
AHC Media LLC



 
 

AHC Media’s Message to Subscribers  
about Copyright Law 

 
Your newsletter is a copyrighted publication.  It is protected under federal copyright 
law. 
 
It is against the law to reproduce your newsletter in any form without the written 
consent of AHC Media’s publisher. Prohibited under copyright law is: 
 

• making “extra” copies of our publication for distribution in your office; 
• posting newsletter articles on your facility or practice web site; 
• downloading material to an electronic network; 
• photocopying, e-mailing, or faxing newsletter articles. 
 

Site licenses, which allow you to e-mail, fax, photocopy, or post electronic versions of 
your newsletter and allow additional users to access the newsletter online, are available 
for facilities or companies seeking wider distribution of your newsletter. 
 
High-quality reprints of articles also are available at reasonable prices. 
 
To get information about site license or multiple copy arrangements, contact Tria 
Kreutzer at (800) 688-2421, ext. 5482 (tria.kreutzer@ahcmedia.com); or for reprints, 
contact Steve Vance at (800) 688-2421, ext. 5511 (stephen.vance@ahcmedia.com). 
 
 
Thank you for your cooperation, 
 

 
 
Donald R. Johnston    
Senior Vice President/Group Publisher   
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