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Drugs in Pipeline Hold Promise for H1N1 Flu
B Y  B R U C E  J A N C I N

EXPERT ANALYSIS FROM A CONFERENCE ON

PEDIATRIC INFECTIOUS DISEASES

VA I L ,  C O L O.  —  Much needed help in
treating pandemic 2009 H1N1 influenza
may be on the way in the form of two
promising investigational drugs that
could become commercially available
within the next several flu seasons. 

Favipiravir and laninamivir are in phase
III clinical trials abroad, where to date both
appear to be performing very well, Dr.
Adriana Weinberg said at the meeting
sponsored by the Children’s Hospital,
Denver. 

Favipiravir is an oral RNA polymerase
inhibitor effective against both influenza
A and B as well as other RNA viruses. It
is in phase III testing in Japan. Importantly,
it has no cross-resistance with the neu-
raminidase inhibitors or adamantanes. 

Laninamivir is a neuraminidase in-
hibitor administered only by inhalation.
However, the drug has an extremely long
half-life such that a single inhalation con-
stitutes an entire course of treatment.

Laninamivir is effective against os-
eltamivir-resistant isolates. It is in phase III
trials in Australia, where it is establishing
a very favorable safety profile, according
to Dr. Weinberg, professor of medicine,
pediatrics, and pathology of the Univer-
sity of Colorado, Denver, and medical di-
rector of the clinical virology laboratory
at University of Colorado Hospital. 

Current treatment options for pan-
demic H1N1 flu are quite limited, so
these two new drugs are badly needed,
she added. 

More than 90% of H1N1 isolates from
the 2009 pandemic were resistant to
adamantanes. So basically all that physi-
cians had available early on were the oral
neuraminidase inhibitor oseltamivir
(Tamiflu) and the inhalation-only for-
mulation of zanamivir (Relenza), an-
other neuraminidase inhibitor.

These were supplemented during the
pandemic by intravenous peramivir, a
drug that was in phase III trials but was
decreed available for use in critically ill
patients as a result of an Emergency
Use Authorization. The Emergency Use
Authorization was terminated in June
2010. Peramivir has a resistance profile
and efficacy similar to oseltamivir. Thus,
its sole advantage is that it can be given
intravenously. The recommended dosing
is 6 mg/kg in neonates, 8 mg/kg for in-
fants aged 31-90 days, 10 mg/kg for 91-
to 180-day-olds, 12 mg/kg for children
aged 181 days through 5 years, 10 mg/kg
for 6- to 17-year-olds, and 600 mg for
patients aged 18 years and older. The

infusion is given over 30-60 minutes. 
Intravenous zanamivir became avail-

able on a compassionate use basis dur-
ing the pandemic. Unlike peramivir, it
is effective against oseltamivir-resistant
isolates. 

Ribavirin is commercially available for
indications other than influenza. How-
ever, it does have in vitro activity against
influenza, and although it’s not a very
good anti-influenza drug by itself, it may

have a future in combination therapy for
severe pandemic H1N1 disease. 

Combo therapy with neuraminidase
inhibitors, ribavirin, adamantanes, and
interferon was widely used for avian in-
fluenza A(H5N1), but because of the
lack of controls it’s hard to draw any con-
clusions as to whether this resulted in en-
hanced efficacy. In animal models, two
drugs for pandemic H1N1 disease are
more effective than one, regardless of the

drugs tested, provided the virus is sus-
ceptible to both drugs. Results thus far
are conflicting when the virus is resistant,
according to Dr. Weinberg. 

Oseltamivir performed well last sea-
son against pandemic H1N1. When
started within 2 days following symp-
tom onset, it reduced mortality by 50%.
It also reduced the duration of symp-
toms. There is some evidence that if the
drug is given within the first 3 days, it

Laninamivir is administered only
by inhalation. However, the drug
has an extremely long half-life
such that a single inhalation
constitutes an entire course of
treatment. 
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For over 5 years,

Menactra vaccine has taken on
meningococcal disease in adolescents,
wherever they are.1
• Proven immunogenicity demonstrated in clinical trials2

• Well-established safety in clinical trials in over 36,000 patients, and confirmed 

in everyday use since 20051,3

• The ONLY quadrivalent meningococcal conjugate vaccine indicated for patients 

2 through 55 years of age

• Real-world experience: The ONLY quadrivalent meningococcal conjugate vaccine with 

5 years of use in practices across the country and more than 30 million doses distributed1,4

Important Safety Information

Indication
Menactra vaccine is indicated for active immunization of individuals 2 through 55 years of age

for the prevention of invasive meningococcal disease caused by N meningitidis serogroups

A, C, Y, and W-135. Menactra vaccine is not indicated for the prevention of meningitis caused

by other microorganisms or for the prevention of invasive meningococcal disease caused by

N meningitidis serogroup B. 

Safety Information
The most common local and systemic adverse reactions to Menactra vaccine include injection site

pain, redness, and induration; headache, fatigue, and malaise. Other adverse reactions may occur. 

Menactra vaccine is contraindicated in persons with known hypersensitivity to any component

of the vaccine or to latex, which is used in the vial stopper. Guillain-Barré syndrome (GBS) has

been reported in temporal relationship following administration of Menactra vaccine. Persons

previously diagnosed with GBS should not receive Menactra vaccine. Vaccination with Menactra

vaccine may not protect all individuals. 

Before administering Menactra vaccine, please see brief summary of full Prescribing

Information on adjacent page.
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reduces duration of viral shedding,
which is 14 days without treatment
compared with 7 days for seasonal in-
fluenza. Oseltamivir did a good job of
limiting disease transmission during
outbreaks in nursing homes and other
closed communities. 

Under an Emergency Use Authoriza-
tion issued during last year’s pandemic,
oseltamivir became available for the
treatment of patients of all ages with
H1N1 flu. Recent interim data from a
National Institute of Allergy and Infec-
tious Diseases Collaborative Antiviral
Study Group trial suggest the best dose

in infants is 3 mg/kg twice daily. In pre-
mature babies, the optimal dose appears
to be 1 mg/kg twice daily ( J. Infect. Dis.
2010;202:563-6). 

In the middle of last year’s pandemic,
the World Health Organization recom-
mended that the standard 75-mg b.i.d
adult and adolescent dose of oseltamivir
could be doubled in severe cases of H1N1
disease, an announcement Dr. Weinberg
dismissed as “weirdness that made little
sense” since the pharmacokinetics of the
drug are linear up to 500 mg/dose.

“Why would you go from 75 mg to
150 and not to 300 mg/dose?” she asked.

Her advice: Consider quadrupling the
standard dose in severe cases. 

Prophylactic administration of osel-
tamivir is a common inducer of resis-
tance in immunocompetent patients,
which is why the WHO recommends
not using the drug for prophylaxis. Re-
sistance also develops quickly in lung
transplant recipients. 

There was concern that oseltamivir re-
sistance would spread widely through
communities, but that didn’t prove to be
the case. All documented cases have oc-
curred in patients on oseltamivir or in
close contacts of patients treated with

the drug, according to Dr. Weinberg. 
Two recent animal studies reached

dead opposite conclusions regarding the
pathogenicity of oseltamivir-resistant
H1N1 strains. One study showed the
drug-resistant strains were less patho-
genic than wild-type virus, whereas the
other study found that the drug-resistant
and wild-type viruses had similar patho-
genicity. Clearly, more work is needed in
this area, she noted. ■

Disclosures: Dr. Weinberg disclosed
serving as a consultant to MedImmune,
Astellas, GlaxoSmithKline, and Merck.


