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Introduction
The novel H1N1 influenza

pandemic differs in significant
ways from typical seasonal
influenza in demographics and
epidemiology.1 Its morbidity
and mortality are most signifi-
cant in the pediatric and
younger adult population due
to the novelty of the virus and resultant lack of immunity in this
previously unexposed population. This review summarizes infor-
mation 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 avail-

able on an almost daily basis and further shapes our understand-
ing of and approach to this dis-
ease.  

Widespread media attention
to the novel H1N1 influenza
impact on the southern hemi-
sphere, on U.S. preparedness
efforts, and on the pandemic
itself has resulted in high levels
of public awareness and
increased visits to the emer-
gency department for evalua-
tion.2 Because severe disease
and death are occurring in a sig-
nificant number of individuals
without predisposing factors,
thorough understanding of this
disease is essential to the physi-
cian’s ability to recognize,
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
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“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 relat-
ed 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 char-
acterized by the CDC during the U.S. outbreak to date suggests
that available vaccine will be protective for novel H1N1 influen-
za circulating in the United States. A study assessing pre-exist-
ing 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 popu-
lation. However, one-third of those older than age 60 had cross-
reactive H1N1 antibodies due to prior exposure.7 As a result, ill-
ness is much more common in the unvaccinated pediatric and
young adult population than in older age groups. 

Worldwide, the WHO reports nearly 400,000 cases of labora-
tory-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 con-
firmatory laboratory testing as the disease became widespread.8

Current surveillance reports indicate rates well above baseline
seasonal influenza rates. Surveillance has followed both influen-
za-like illness (ILI), defined as a combination of fever with
either cough and/or sore throat, as well as acute respiratory ill-
ness (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 the Influenza-like Illness Net-

work (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 preponderance in the 10- to 29-year-old age
group.13,14

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

Transmissibility. For ARI and ILI, the secondary attack rates
within a household are approximately 18% and 10%, respective-
ly, 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 individuals exposed on an airline flight, the sec-
ondary 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 persist for 7 days, but is greatest in the first few days
and when fever is highest. Immunocompromised individuals and
young children may be infectious for longer periods.15

Outpatient Demand. There is concern for significantly
increased demand for emergency department and ICU resources
as a second pandemic wave threatens the world population.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. experience with hospitalization
rates is just beginning to be published. As a result, experience in
Southern Hemisphere countries provides the only guide to what
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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.
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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, the overall hospitalization
rate was 7%. Half of these patients had comorbid conditions, but
only a fraction of the 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, the cumulative 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 conditions, as noted in the risk factor
discussion below.23

Early evidence showed a significant majority of deaths (87%)
and severe pneumonia (71%) in patients aged 5-59 years, com-
pared to a much smaller number of each (17% and 32%) in prior
influenza seasons.25 Severe respiratory failure is seen in a num-
ber of cases, requiring early and sometimes prolonged mechani-
cal ventilation, high levels of positive end-expiratory pressure
(PEEP), and even extracorporeal 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 season-
al 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 ventilated, with a median of 15 days from onset to death.
Sixty-two percent of ICU patients required mechanical ventila-
tion, 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-
tions, most notably neurologic disease (21%), asthma or chronic
obstructive pulmonary disease (COPD) (16%), and pregnancy
(16%). There were higher than expected hospitalizations in preg-
nant 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 pregnancy loss); 

• those with chronic medical, neurologic, and metabolic dis-
eases, especially 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-dis-
proportionately 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 comorbid conditions is to blame.1,9

Patients at greatest risk for complications are third-trimester
pregnant women, children younger than age 2, and individuals
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 immunosuppres-
sion. In children younger than 18, asthma was by far the most
common underlying condition, with neurocognitive, neuromus-
cular, and seizure disorders the next most common.23

A small minority of patients are severely affected with rapid-
ly progressive 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 multisystem organ fail-
ure.31 Approximately half of such cases are due to primary viral
pneumonia, but streptococcal and staphylococcal bacterial
superinfection 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 nonfatal cases (33.5 years vs. 15 years,
p<0.01). The overall epidemiology in that country is likely sig-
nificantly different 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 comorbidities nearly double the risk of death.12 Median
age for admitted patients was 23 years, for ICU admissions 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, fol-
lowed by 50-64, then 5-24 year olds, as opposed to seasonal flu,
in which the overwhelming 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-con-
firmed 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
conditions, the vast majority neurodevelopmental. More than
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half had more than one neurodevelopmental diagnosis, and 41%
had associated chronic pulmonary conditions. The percentage 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 it was 0.005%, which is comparable to seasonal
influenza.34 Because the U.S. outbreak continues to evolve, a
reliable 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, addi-
tional experience has modified this thinking.36 In sharp contrast
to seasonal influenza patterns, 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 diar-
rhea.38 Patients without fever or a history of fever represent a sig-
nificant number of those with laboratory-confirmed novel H1N1
influenza, with 10-50% of cases being afebrile.38

Hospitalized patients most commonly presented with fever
(93%), cough (83%), shortness of breath (54%), fatigue or
weakness (40%), followed 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 radiograph on admission, and of these, 40% showed pneu-
monia.23 Nearly half of ICU patients had ARDS or viral pneu-
monitis, and 20% had superimposed bacterial pneumonia. The
median time for mechanical ventilation 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 presenting 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 interventions. Some
patients will appear to have an ILI but in fact have other patholo-
gy. Because a small number of patients rapidly develop respira-
tory insufficiency, failure, and shock, rapid assessment and early
empiric antiviral therapy are crucial to successful management. 

Social Distancing and Hygiene. Soap and water have been
found to be better than alcohol hand sanitizer, but both are effec-
tive in limiting transmission.29 Social distancing measures 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 theoretically useful, was rendered ineffective by

high levels of noncompliance.40 Early implementation of non-
pharmaceutical interventions may have utility in future pan-
demics.41

Testing. Current CDC guidance suggests testing be consid-
ered only for specific groups: those hospitalized with suspected
novel H1N1 influenza, those for whom testing will impact clini-
cal 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 sensitivity of 10-70%, while
direct immunofluorescence assays (DFAs) have a sensitivity of
47-93%. Both RIDTs and DFAs have high specificity, so a posi-
tive result is clinically helpful. However, a negative test does not
reliably rule out H1N1 infection.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
transcriptase-polymerase chain reaction (rRT-PCR) tests should
be used, as they are the most sensitive and specific.43

Antiviral Therapy. Antivirals reduce respiratory complica-
tions and symptom duration and are more effective the earlier in
the patient’s course they are started.48 At recommended doses,
there was a 1.3-1.5-day median decrease in the time to improve-
ment 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 hos-
pitalization.48 Because of influenza A resistance to adamantanes
(rimantidine and amantadine) 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 for-
mulation for children younger than 1 year of age, and com-
pounding of oseltamivir suspension from 75-mg capsules due to
shortage of suspension, and extension of expiration dates on
some stockpiled antivirals.53 See Table 1 for antiviral dosing rec-
ommendations for both treatment and prophylaxis.

Sporadic resistance to oseltamivir has been documented and
is being closely monitored, but no changes in first-line manage-
ment are recommended 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
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2007-8 was associated with inconsistent
compliance with therapy but was not sta-
tistically related to prescription rates.60,61

Resistance is also likely higher in the
immunocompromised and in those who
develop disease while on oseltamivir pos-
texposure prophylaxis.62

Both oseltamivir and zanamivir are
FDA pregnancy category C, and both are
recommended for therapy or prophylaxis
in pregnant or lactating women.50,63 For
postexposure close-contact prophylaxis,
zanamivir can be used in pregnant women
without underlying respiratory prob-
lems.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 treat-
ment. 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 recommended 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 adjustment is recom-
mended for mild to moderate hepatic
impairment. Excretion is largely through
the kidney, and dosage should be adjust-
ed in those with creatinine clearance < 30
mL/min as shown in Table 1.49 Shortages
of oseltamivir suspension have been
resolved by providing specific instruc-
tions on how to reconstitute 75-mg

March 2010/Primary Care Reports 25

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/PostmarketDrugSafe-
tyInformationforPatientsandProviders/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



capsules into suspension; however, the resultant suspension con-
centration (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 pow-
der vehicle, zanamivir can induce bronchospasm and is therefore
not recommended for those with underlying pulmonary patholo-
gy.66 Zanamivir should not be nebulized, but only inhaled using
the provided device. Similar to oseltamivir, no dosage adjust-
ment is needed with hepatic or renal impairment. 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 gastrointestinal adverse
effects.49 Some neuropsychiatric 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 intravenous neuroaminidase
inhibitor authorized under an EUA for hospitalized patients sus-
pected to have novel H1N1 influenza who are not responding to
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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.
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oral or inhaled neuroaminidase-inhibitor therapy, for whom
other medication routes are not dependable, or if the clinician
feels IV therapy is appropriate. Additional specific information
regarding clinical indications, use, patient information, condi-
tions of the EUA, and method of requesting peramivir are avail-
able through the referenced link.67 Delivery of peramivir follow-
ing online request may take up to 24 hours.

Chemoprophylaxis. Chemoprophylaxis is not recommended
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 prophylaxis, the
individuals’ risk for complicated disease should be a part of the
decision to provide chemoprophylaxis. Starting oseltamivir
household postexposure 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 symptoms develop is preferred to chemoprophylaxis,
even in high-risk patients.9

Antibiotic Therapy. Empiric antibiotics that cover strepto-
coccus and staphylococcus (and methicillin-resistant S. aureus
[MRSA]) are indicated in rapidly progressive disease with respi-
ratory 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 (includ-
ing 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-pandemic vaccination is ideal, but even at
this point it is likely to limit morbidity, mortality, and healthcare
costs.70,71 Younger individuals (< 30 years of age) apparently
have little or no immunity to this novel virus, so vaccination is
an important preventive strategy.7 A single dose of vaccine was
shown in clinical trials to be immunogenic in adults, with ade-
quate antibody titers in more than 96% after 14 days for adju-
vanted vaccine.72-75 Seasonal influenza vaccine is ineffective 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 confirmed the expected
good safety profile, 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 respiratory symptoms with the live-
attenuated influenza vaccine (LAIV).80 With the exception of the
1976 swine influenza vaccine, studies have failed to show statis-
tically significant correlation between vaccine and Guillian-
Barré syndrome (GBS).37 However, in those with a history of
GBS, there is a greater risk of recurrence, so a judgment should
be made about the risk/benefit.37

Primary groups targeted for early vaccination include preg-
nant women, healthcare workers, six-month to 24-year-old indi-

viduals, individuals who care for children under six months old,
and 25- to 64-year-olds with risks for influenza-related compli-
cations.81,82 Targeted vaccination of children in schools is a valu-
able strategy in not only limiting cases in the population 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, individuals 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 previously noted.37

Additional Healthcare Worker Precautions. Ideally, all
healthcare workers should be vaccinated to prevent not only ill-
ness in themselves, but also to prevent transmission to patients.
Strategies to encourage healthcare worker compliance with vac-
cination should be implemented to increase compliance levels.85

Other proactive measures to prevent transmission 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 ladder is use of personal pro-
tective equipment to manage what should only be unavoidable
close contact exposures (< 6 feet). Fit-tested N95 masks are rec-
ommended for healthcare 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 invasive procedures with infected
patients. High-risk procedures include bronchoscopy, sputum
induction, endotracheal 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 
For high-risk patients with suspected novel H1N1 influenza,

empiric antiviral therapy should be initiated as soon as possi-
ble.29 Patients who present with respiratory impairment, new
hypoxia, or lower respiratory tract infection should be consid-
ered for hospital admission.65 If the patient’s respiratory symp-
toms 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 implement-
ed by EMS agencies based on their specific community’s experi-
ence.87 Ideally, communities should be involved in what steps
are taken to address excess demand.   
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Disaster Mode. Specific strategies, checklists, and
resources for emergency department planning and management
of novel H1N1 influenza are provided in the American College
of Emergency Physicians National Strategic Plan for Emer-
gency 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 cooperatively with community resources to manage
patient surge related to this pandemic or other disasters. Numer-
ous 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) requirements, 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 acceptable 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 department before pro-
viding an appropriate medical screening exam. Additional
specifics are available through the Centers for Medicare & Med-
icaid Services (CMS) link.91 For communities that wish to rein-
force their existing pandemic response capabilities going for-
ward, cited resources provide 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 during an emergency.94 Section
1135 permits 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 modifications after certain events
occur. More specifically, there must be both a presidential decla-
ration 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 modifica-
tions that may have specific implications for emergency depart-
ment practice.95 Waivers or modifications 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 proclama-
tion declaring the 2009 novel H1N1 influenza pandemic a
National Emergency pursuant to the National Emergencies Act
and the HHS secretary’s prior public health emergency declara-
tion 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 facilities’ ability to respond to the surge of patients
with the 2009 novel H1N1 influenza virus.  

Summary
Novel H1N1 influenza is significantly different from seasonal

influenza in epidemiology, medical management, and complica-
tions. Although there are identifiable high-risk patient groups,
physicians must be aware that there is significant prevalence and
severity of this disease in otherwise healthy individuals. One in
three adults and one in five 5- to 18-year-olds who died had no
pre-existing or high-risk condition.1,30

Although severe illness is uncommon, 25% of hospitalized
patients with novel H1N1 influenza require intensive care, and a
similar proportion require mechanical ventilation.23 Cornerstones
of management include vaccination, clinical diagnosis, early
antiviral therapy, and concurrent antibiotic therapy when indicat-
ed. Careful assessment and ongoing vigilance for development of
severe disease 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 management of this disease
entity and narrow the practice gap. Diligent monitoring of rep-
utable 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 pro-
vides both patient and administrative guidance, current informa-
tion and recommendations, and acts as a clearinghouse for feder-
al information and resources for novel H1N1, seasonal, and
other influenza strains.  
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Physician CME Questions

10. Early empiric treatment with a neuraminidase inhibitor should be

started for which of the following patients with suspected 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

11. 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 hospitalized patients with novel

H1N1 influenza

D. confirm novel H1N1 influenza type before initiating therapy

12. 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

13. What is the primary recommended respiratory protection method

against novel H1N1 for healthcare workers?  

A. surgical facemask

B. fit-tested N95 respirator

C. duckbill mask

D. environmental HEPA filtration

14. 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

15. The recommended antiviral therapy for a pregnant H1N1 patient is:

A. rimantidine

B. ceftriaxone

C. amantadine

D. oseltamivir

16. Mortality related to novel H1N1 influenza A is primarily due to:

A. pulmonary edema and hypoxia
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B. bacterial superinfection and sepsis

C. respiratory failure and shock

D. bacterial pneumonia

17. In the absence of the HHS Secretary invoking 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 automatically waived.

C. Alternate care sites can be established.

D. Medical screening exams are no longer required.

18. 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.

19. 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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Helping HF patients
feel better with iron
Source: Anker SD, et al. N Engl J Med
2009;361:2436-2448.

GLOBALLY DEFINED, HEART FAILURE

exists when delivery of oxygen to
the tissues is insufficient to meet
demand. Anything that compromises
oxygen delivery or impairs blood oxy-
genation can only compound the situa-
tion. Accordingly, patients with chronic
heart failure (CHF) who are anemic
might understandably suffer greater
symptom burden or limitations as a
result. 

Anker et al enrolled patients with
CHF (n = 459) and iron deficiency as
documented by a low ferritin level.
Patients were randomized to receive
either placebo or iron intravenously (as
ferric carboxymaltose) and followed for
6 months. The primary outcomes of the
trial were self-reported global assess-
ment and NYHA functional class. 

Iron was administered as a 4 mL
bolus IV (200 mg iron) weekly until
iron levels were restored (as measured
by ferritin, hemoglobin, and transferrin
saturation), and then monthly until the
end of the trial.

At the end of the trial, both the global
assessment and NYHA class were
improved to a statistically significant
degree more in the iron group than by
placebo. There were no serious adverse
reactions with the ferric carboxymaltose. 

Previous smaller studies have gener-
ally had similarly favorable outcomes.
Interestingly, both this trial and earlier
trials have found that iron supplementa-
tion benefits CHF patients with or with-

out anemia, suggesting that more study
of the pathophysiologic role of iron in
CHF is needed.  ■

COPD and 
osteoporosis
Source: Ferguson GT, et al. Chest
2009;136:1456-1465.

OF THE TOP 10 CAUSES OF DEATH IN

America, COPD (fourth) might be
likened to the Rodney Dangerfield of
mortal maladies: “It don’t get no
respect.” Our pulmonology colleagues
like to remind us that in contrast to the
other 9 top 10 mortal disorders — which
are either improving or at least leveling
off — COPD mortality is actually rising.
One way to awaken clinicians’ interest
in COPD is to remind them that it’s not
just about the lungs: Patients with COPD
suffer detriment in multiple tissue com-
partments, such as bone health.

The TORCH trial (Towards a Revo-
lution in COPD Health) studied inhaled
fluticasone, inhaled salmeterol, both, or
placebo in more than 6000 subjects. A
subgroup study (n = 658) looked at the
effects on BMD in each treatment arm.

At baseline, more than half of both
men and women with COPD had either
osteoporosis or osteopenia. Although
frank osteoporosis was more common in
women (30% vs 18%), osteopenia was
equal. This is a critically important
observation, since most fractures happen
in subjects with osteopenia not osteo-
porosis. (This is likened to the situation
in hypertension: Even though the risk of
severe HTN is greater, since there are so
many more folks with stage 1 or stage 2
hypertension, most of the CV burden of

HTN is not shouldered by folks with
severe HTN).

The good news: There was no mean-
ingful change in BMD related to inhaled
steroids (alone or in combination with
salmeterol). The bad news: Osteopenia
and osteoporosis are frighteningly com-
monplace in COPD.  ■

Secondary prevention
of depression:
Cognitive therapy
Source: Bockting CL, et al. J Clin Psy-
chiatry 2009;70:1621-1628.

FOR MILD-TO-MODERATE DEPRESSION,
the literature indicates that cognitive

therapy (COG) and pharmacotherapy
have similar beneficial effects, although
pharmacotherapy is often less expensive
and may provide symptomatic improve-
ment more quickly. Because depression
is recurrent, it is important to identify
whether long-term cognitive therapy is
helpful to prevent such recurrences. 

To investigate this issue, Bockting et
al enrolled major depressive disorder
patients who had achieved remission (n
= 172) and compared usual care with
usual care plus COG. The COG was
administered as weekly 2-hour group
sessions over a 2-month period. After
this 2-month COG intervention, both
groups were followed for 5.5 years. 

The group that had received 8 weeks
of COG had a 21% relative risk reduc-
tion for recurrence over the next 5 years.
Suicide (60% of cases are related to
depression) remains in the top 10 causes
of death. The value of COG treatment
for even as brief a period as 8 weeks
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might have substantial long-term clini-
cal payoff.  ■

Prediabetes treatment:
A wealth of opportunity
Source: Rhee MK, et al. Diabetes Care
2010;33:49-54.

IT IS ESTIMATED THAT ALMOST 40 MIL-
lion Americans have diabetes, and

more than twice that many have predia-
betes. Clinical trials from the United
States and various other nations indi-
cate that prediabetes progresses at a rate
of 6%-10% each year to frank diabetes.
Fortunately, the menu of interventions
that forestall development of diabetes
from prediabetes continues to expand.
It now includes diet, exercise, met-
formin, thiazolidinediones, acarbose,
and orlistat. 

In the recent past, it has been sug-
gested that persons with prediabetes
merit pharmacotherapy with metformin

(in addition to lifestyle) if they have
both impaired fasting glucose and
impaired glucose tolerance, and any one
of: age > 60 years, BMI > 30 kg/m2,
family history of diabetes, elevated
triglycerides, reduced HDL, hyperten-
sion, or A1c > 6%.

Rhee et al invited employees of the
Grady Health System, Emory Health-
Care and University, and Morehouse
School of Medicine to be screened for
diabetes. Of the volunteers who quali-
fied for glucose tolerance testing (n =
1581), the combination of factors suffi-
cient to merit metformin treatment was
8.1%; an additional 4.6% of subjects
were newly diagnosed as frankly dia-
betic. Now that firm indications for
pharmacotherapy of prediabetes are
established, clinicians have a wealth of
opportunity for timely intervention.  ■

Aspirin for primary
prevention in 
diabetes? Maybe
Source: Calvin AD, et al. Diabetes
Care 2009;32:2300-2306.

THE SYLLOGISM SEEMED SO SIMPLE:
1) The CV risk reduction of aspirin

(ASA) in primary prevention is linearly
related to baseline risk; 2) DM is a high-
risk population for CV events; and 
3) therefore, ASA should be really good
for primary prevention in diabetics.
Well, it’s not quite so simple.

The authors of this report in Diabetes
Care performed a random-effects meta-
analysis and Bayesian logistic regres-
sion (whatever that means, you ask?) to
provide an opinion about whether
aspirin is beneficial for primary preven-
tion in diabetes. Their conclusion, based
upon 8 trials that included patients with
diabetic subgroups among the overall
cohort (5 trials) as well diabetes-only
trials (3 trials), is that the benefits of
aspirin are similar in persons with or
without diabetes.

I don’t really know what “a random-
effects meta-analysis and Bayesian
logistic regression” means, but it would
appear encouraging that this analysis,
which incorporates data from 8 major
clinical trials totaling more than 90,000
study subjects suggests, that aspirin
might be a good thing.

Trouble is, I’m just not so sure. First,
it is a matter of debate whether there is
really any such thing as primary preven-
tion in diabetes; after all, adult type 2
diabetics are considered a CV risk
equivalent, since their CV risk (without
ever having an MI) is as great as a per-
son who has already had one. So, is
aspirin in a diabetic primary or sec-
ondary prevention?

Secondly, the only 2 recent trials that
studied only diabetics and were primari-
ly designed to study the effects of
aspirin in diabetics (the JPAD and
POPADAD trials) both failed to find a
beneficial effect of aspirin.

For the time being, popular opinion
suggests that aspirin is a good thing. I’m
not so sure.  ■

Dementia: No 
simple answer
Source: Snitz be, et al. JAMA 2009;302:
2663-2670.

THE BURGEONING POPULATION OF

advanced seniors (age > 75 years)
includes an ever-growing population of
persons with cognitive impairment and
dementia. Popular complementary and
alternative interventions to forestall
dementia abound, among which it has
been suggested that ginkgo has memory-
preserving qualities.

Unfortunately, the data supporting
long-term favorable outcomes for cogni-
tive function are lacking. Nonetheless,
because Ginkgo biloba has a popular
impression of being favorable for men-
tal faculties, and because earlier trials
have faced limitations of trial duration,
size, and population age, more conclu-
sive insights have been sought.

A study sample of community-
dwelling seniors (n = 3069; mean age,
79 years) was administered either 120
mg of ginkgo or placebo twice daily for
a median follow-up of 6.1 years. Rates
of decline in cognitive function, and
numerous other metrics  including atten-
tion, language, executive function, and
others, were not statistically improved
by administration of ginkgo. Although
there were no significant adverse effects
attributable to ginkgo, there is no sound
basis on which to advocate for long-
term cognitive effects from ginkgo.  ■
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In the January brief entitled “The
relationship of FPG and A1c to dia-
betic retinopathy” (page 1), the rec-
ommended A1c threshold for the
diagnosis of diabetes should have
read 6.5% instead of 6.2%.  ■

Correction



In this issue: Two oral medications for relaps-
ing-remitting MS in phase III development; anti-
hypertensives find new uses; Ginkgo biloba does
not prevent cognitive decline in elderly; and FDA
Actions.

Oral medications for relapsing-remitting MS
Two new oral medications are effective treat-

ments for relapsing-remitting multiple sclerosis
(MS) according to three studies published on-line
in the New England Journal of Medicine.
Fingolimod and cladribine differ in the mecha-
nism of action but both reduce the number of
potentially auto-aggressive lymphocytes that are
available to enter the central nervous system. In
the Cladribine Tablets Treating Multiple Sclerosis
Orally (CLARITY) trial, two different doses of
cladribine were compared to placebo with the
endpoint being relapse at 96 weeks. Both doses
were more effective than placebo at preventing
relapses and reducing brain lesion count on MRI
(P < 0.001 for all comparisons). The drug was
associated with lymphocytopenia and a higher
risk of herpes zoster. 

Fingolimod was compared to placebo in the
FREEDOMS trial and compared to injectable
interferon in the TRANSFORMS trial. The 24-
month FREEDOMS trial compared two doses of
fingolimod to placebo and similarly found a
lower rate of relapse (P < 0.001 for both doses)
and disability progression (P =  0.02 for both
doses). The drug also reduced the number of new
lesions found on MRI. Significant side effects
included bradycardia, AV block, macular edema,
elevated LFTs, and mild hypertension. When
compared to interferon, fingolimod was associ-
ated with significantly lower annualized relapse

rates at both doses tested (P < 0.001 for both com-
parisons), although there was no significant dif-
ference with respect to progression of disability.
Two fatal infections occurred with the higher
dose of fingolimod (disseminated primary 
varicella zoster and herpes simplex encephalitis).
(All three studies published on-line at
www.NEJM.org, Jan. 20, 2010). 

An accompanying editorial calls the arrival of
oral formulations of MS drugs “welcome news
for the estimated 2.5 million people worldwide
with this chronic, disabling disease.” While sug-
gesting these drugs “support a change in treat-
ment approach to directly prevent
immune-related injury,” the editorial also sug-
gests that long-term goals of MS therapy are cur-
rently lacking (published online at
www.NEJM.org, Jan. 20, 2010). Both drugs are in
phase III trials for treatment of MS; cladribine is
currently approved in parenteral form for treat-
ment of hairy cell leukemia.  ■

Antihypertension drugs for AF and dementia?
Different classes of blood pressure (BP) med-

ications may have different benefits according to
two new studies. In the first study, researchers
from the United Kingdom performed a nested
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case-control analysis to evaluate whether differ-
ent antihypertensive drug classes may alter the
risk for atrial fibrillation. The researchers
reviewed records from a large patient population,
specifically patients who were on a single agent
for lowering BP. A lower odds ratio (OR) for atrial
fibrillation was noted with ACE inhibitors (OR,
0.75; 95% confidence interval [CI], 0.65-0.87),
angiotensin receptor blockers (ARBs) (OR, 0.71;
95% CI, 0.57-0.89), and beta-blockers (OR, 0.78;
95% CI, 0.67-0.92) compared with current exclu-
sive therapy with calcium channel blockers.
Although the researchers were unable to assess
why patients were receiving one class of blood
pressure medicine over another, they concluded
that long-term therapy with ACE inhibitors,
ARBs, or beta-blockers reduces the risk for atrial
fibrillation compared with calcium channel
blockers. These findings generally relate to
patients with mild hypertension, since patients
on multiple drugs were excluded from the study
(Ann Intern Med 2010;152:78-84). 

In the second study, researchers from Boston
set out to investigate whether ARBs reduce the
risk of Alzheimer ’s disease and dementia or
reduce the progression of both diseases. More
than 800,000 predominately male participants,
age 65 or older with cardiovascular disease, were
studied. Patients were divided into three cohorts
(ARBs, lisinopril, and other cardiovascular drugs
as a comparator) and followed over 4 years, with
adjustments for age, diabetes, stroke, and cardio-
vascular disease. Hazard rates for dementia in
the ARB group were 0.76 (95% CI, 0.69-0.84) com-
pared to the cardiovascular comparator, and 0.81
(95% CI, 0.73-0.90) compared to the lisinopril
group. In patients with pre-existing Alzheimer’s
disease, ARBs were associated with significantly
lower risk of admission to a nursing home. The
combination of the ARB and ACE inhibitor was
better than ACE inhibitor alone in preventing
dementia and reducing admission to nursing
home. The authors conclude that ARBs are associ-
ated with a significant reduction in the incidence
and progression of Alzheimer ’s disease and
dementia compared to ACE inhibitors or other
cardiovascular drugs (BMJ 2010;340:b5465, doi:
10.1136/bmj.b5465, published on-line Jan. 12,
2010). An accompanying editorial points out that
several studies have shown that treatment with
any antihypertensive is associated with a lower
risk of cognitive decline or incident dementia in
older adults. What is not clear is whether some
antihypertensives also have other biological

mechanisms that help prevent dementia. It is
plausible that ARBs are more neuroprotective
than other drugs because of their effect on type 2
angiotensin receptors in the brain (BMJ
2010:340;b5409, doi: 10.1136/bmj.b5409, pub-
lished on-line Jan. 12, 2010).  ■

Ginkgo does not prevent cognitive decline 
The National Center for Complementary and

Alternative Medicine (NCCAM) was founded
during the Clinton administration as part of the
National Institutes of Health to investigate com-
plementary and alternative medicines. Many of
the NCCAM-funded studies, however, have
shown no benefit from complementary or alter-
native treatments, and that is the case with a new
study looking at Ginkgo biloba and cognitive func-
tion in older adults. Ginkgo biloba, which is widely
marketed as an aid to preventing cognitive
decline and dementia, was previously found to
have no benefit in reducing the incidence of
Alzheimer’s disease or dementia overall (JAMA
2008;300:2253-2262). 

In a new study sponsored by NCCAM,
researchers set out to determine whether Ginkgo
biloba slows the rate of global or domain-specific
cognitive decline in older adults. More than 3000
participants age 72-96 years were enrolled and
randomized to G. biloba 120 mg or placebo twice
daily. Rates of change over time in two different
objectives cognitive tests, as well as neuropsycho-
logical tests, were the primary endpoints. There
was no difference in the decline in cognitive
scores between Ginkgo biloba and placebo in any
of the domains including memory, attention, and
visuospatial abilities, language, or executive func-
tions. There was also no difference in the rate of
change in the standardized cognitive exams. The
authors conclude that compared to placebo,
Ginkgo biloba did not result in less cognitive
decline in older adults (JAMA 2009;302:
2663-2670).  ■

FDA Actions
Novo Nordisk has received approval to market

liraglutide, a once-daily injection for the treat-
ment of type 2 diabetes in adults. The drug is a
glucagon-like peptide-1 receptor agonist similar
to exanatide (Byetta®). The company is required
to perform additional post-marketing cardiovas-
cular studies as well as a 5-year epidemiological
study to evaluate the risk of thyroid cancer.
Liraglutide will be marketed under the trade
name Victoza®.  ■
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