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After studying the literature presented in this
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o |dentify respiratory disorders in pediatric
patients

e Summarize risk factors for respiratory
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o Select an appropriate therapeutic regimen
for patients with pediatric respiratory
disorders
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A Comparative Study

seltamivir functions as a neuraminidase
O inhibitor and is frequently prescribed in

Japan for the treatment of influenza.
Well-documented use of this medication, as well
as data from clinical trials, have established osel-
tamivir as an effective treatment against type A
influenza, but little is know about its effects on
type B influenza. This lack of information
prompted investigators to conduct a prospective,
multicenter study on the duration of fever in
patients diagnosed with
influenza during the
2003-2004 and 2004-
2005 influenza seasons.

Family doctors,

cians at 36 clinics in
Japan, belonging to the
Influenza Study Group
of the Japan Physicians
Association, helped to
assemble patient data
between December 6,
2003 and April 11, 2005.
Patients with a body
temperature of 37.5°C
(99.5°F) or higher, pre-
senting with systemic
and upper respiratory tract symptoms were con-
sidered eligible for enroliment. These patients
were tested for influenza using commercial anti-
gen detection tests. The decision on whether to
administer oseltamivir was at the discretion of
the physician.

A total of 3,351 patients were enrolled in
the study; 1,818 patients with type A influenza
and 1,485 patients with type B influenza received
treatment with oseltamivir, and 21 patients with
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Duration of fever was
significantly shorter in
pediatricians, and physi- patients who received treatment the last fever were cap-
12 hours or less after onset of
symptoms as compared with
those who received their first
dose of oseltamivir at 13 to
24 bours, 25 to 36 hours, or
37 to 48 hours after onset.
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Oseltamivir for Treating Influenza A and B:

type A influenza and 27 patients with type B
influenza did not receive treatment with an anti-
influenza medication. The treatment regimen
was administered orally twice a day for 5 days
(75 mg for adults and children weighing 37.5 kg
[83.4 Ib] or greater; and 2 mg/kg for children
weighing less than 37.5 kg [83.4 Ib]).

Physicians recorded the age and gender of
each patient, along with the number of vaccina-
tions received (>0), and the results of the antigen
detection test kit. In addi-
tion, the dates and times of
the first fever (37.5°C
[99.5°F] or higher) and
dose of oseltamivir, and

tured and reported
electronically to a central
facility. Patients were
asked to measure and re-
cord body temperature at
least three times a day.

An analysis of the
data collected established
that, regardless of virus
type, the duration of fever
in patients treated with the
oseltamivir was shorter
than in those patients who did not receive anti-
influenza medication (patients with type A influ-
enza: 47.9 h + 26.0 h compared with 82.4 h +
36.0 h, respectively [P<0.001]; patients with type
B influenza: 65.4 h + 32.8 h compared with 78.3 h
+41.9 h, respectively [P<0.001]). In addition,
patients with type B influenza receiving treat-
ment with oseltamivir maintained a lower fever
temperature for a longer time (38.8°C [101.8°F]
+ 0.6°C for a duration of 65.4 h + 32.8 h) as com-
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Oseltamivir for Treating Influenza A and B (continveq)

pared with patients with type A influenza
(39.0°C [102°F] + 0.7°C for a duration of 47.9 h
+26.0 h [P<0.001]).

Further analysis led researchers to divide the
participants receiving oseltamivir into eight addi-
tional categories. Four categories were based on
the time from onset of fever until the hour of
first administration of the study drug (0-12 h,
13-24 h, 25-36 h, 37-48 h); and four categories
were based on age (0-6, 7-15, 16-64, and those
older than 64 years of age). An evaluation of
data using this alternative format confirmed that
the duration of fever was significantly longer for
patients with type B influenza as compared with
patients with type A influenza, regardless of the
time of onset, first administration of oseltamivir,
or age (P<0.001).

Detailed analysis revealed the total duration
of fever was significantly shorter in patients who
received treatment 12 hours or less after onset of
symptoms (type A influenza: 37.6 h + 25.9 h; type
B influenza: 53.1 h £ 31.2 h) as compared with
those who received their first dose of oseltamivir
at 13 to 24 hours, 25 to 36 hours, or 37 to 48
hours after onset (P<0.001). In addition, fever
symptoms were consistently of a shorter duration
in patients aged 7 to 15 years diagnosed with
either type of influenza as compared with those
patients aged 6 years or younger, 16 to 64 years,
and those older than 64 years.

COMMENTARY

Investigators conducted further analysis in
an attempt to isolate the virus in patients previ-
ously treated with oseltamivir. Again, the rapid
antigen detection kits and additional testing
verified the findings. Type A influenza was
isolated in 15.9% of patients tested and type
B influenza was isolated in 51.6% of patients
tested. These results proved that the type B
influenza virus endured treatment with
oseltamivir at a higher rate than the type A
influenza virus, as observed 4 to 6 days after
treatment was initiated.

At the conclusion of this research, it became
evident that type B influenza was not as suscep-
tible to treatment with oseltamivir as was type
A influenza. Fever symptoms lasted longer in
patients with type B influenza regardless of gen-
der, age, or time of first treatment. However, it
is important to note that all patients receiving
treatment with oseltamivir experienced a quicker
recovery than those patients who chose not to
receive an anti-influenza medication.

Kawai N, lkematsu H, lwaki N, et al. A comparison of
the effectiveness of oseltamivir for the treatment of
influenza A and influenza B: A Japanese multicenter
study of the 2003-2004 and 2004-2005 influenza sea-
sons. Clin Infect Dis. 2006;43:439-444.

H. CODY MEISSNER, MD, Professor of Pediatrics, Tufts University School of Medicine, Chief,
Pediatric Infectious Disease, Tufts-New England Medical Center, Boston, Massachusetts.

Influenza immunization with either a killed, inactivated vaccine or with the live-attenuated vaccine is the mainstay
of disease prevention. For individuals who develop disease, chemotherapy with an anti-viral agent is likely to
modestly reduce the duration of illness if therapy can be initiated within the first 24 to 48 hours of symptom
onset. Choices among anti-viral agents were reduced during the 2005-2006 respiratory virus season to
neuraminidase inhibitors (oseltamivir and zanamivir) because of the appearance of resistance to M2 inhibitors (the
adamantanes, amantadine and rimantadine) among significant numbers of type A influenza isolates. The report
by Kawai et al provides evidence that, although oseltamivir is useful in reducing the duration of symptoms in
infections caused by both type A and type B influenza, the drug’s effect on temperature reduction is greater in
patients with type A disease than in patients with type B disease. High-level resistance to neuraminidase inhibitors
fortunately remains an uncommon occurrence. Nonetheless, the need for adherence to Centers for Disease
Control and Prevention guidelines for appropriate use of anti-viral agents is clear in order to reduce the risk of

new patterns of resistance.

Detecting Influenza Viruses Resistant
to Neuraminidase Inhibitors

Influenza is a treatable and potentially pre-
ventable virus, yet morbidity and mortality
rates remain unabated throughout the world.
Reports of the highly pathogenic type A (H5N1)
avian flu affecting human populations surfaced
for the first time in 1997 and then again in 2003
and 2004 prompting researchers to focus atten-
tion on improving the most frequently employed
treatment and prevention options available.
Recently, influenza A/H3N2 and some of the
highly pathogenic H5N1 viruses were shown to

be resistant to M2 protein inhibitors (adaman-
tanes) such as amantadine and rimantadine. M2
inhibitors have no activity against type B influ-
enza strains. In addition, treatment of type A
influenza with M2 inhibitors promotes the de-
velopment of mutant strains of the virus which
are resistant to treatment. These resistant strains
are contagious and will cause disease.

The majority of type A and type B influenza
isolates are susceptible to neuraminidase inhibi-
tors (NAIs), such as zanamivir and oseltamivir,

Continued
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A/NI and B type
viruses are more
susceptible to
treatment with
zanamivir; and
oseltamivir is more
effective for the
treatment of A/N2
type viruses.

PRCI MISSION
STATEMENT

The PRCl is a multicomponent
educational program on
pediatric respiratory disorders
designed for pediatricians,
primary care physicians, pediatric
and family nurse practitioners,
neonatologists, infectious disease
specialists, allergists, pulmonolo-
gists, immunologists, and other
healthcare professionals involved
in the care and management of
pediatric respiratory patients.
PRCI programs address issues
concerning asthma, respiratory
syncytial virus, and other
respiratory tract infections

and disorders. Methods to
prevent, control, and treat
respiratory illnesses in children
are also evaluated.

Detecting Influenza Viruses (continueq)

which have been found to be effective treat-
ment against influenza if started within 48 hours
of onset of disease and emergence of resistance
patterns are infrequent. This makes NAls a more
sensible choice for treatment.

The Neuraminidase Inhibitor Susceptibility
Network (NISN) was founded in 1999 to monitor
the use of NAls for the treatment of influenza
and to assess the long-term impact of its in-
creased usage on society. The NISN began this
investigation by reviewing more than 1,000 clini-
cal specimens collected during the 3 years before
NAls were used anywhere in the world (1996-
1999). Samples were routinely collected and sub-
sequently selected for submission by the World
Health Organization (WHO) collaborating cen-
ters, which are strategically located in Atlanta,
Georgia, United States; London, United King-
dom; Melbourne, Australia; and Tokyo, Japan.

Another 2,287 isolates, from the 3 years af-
ter zanamivir and oseltamivir became licensed
and available in some areas of the world, were
chosen by the WHO collaborating centers for the
purposes of this research. All specimens were
categorized according to isolate type and sub-
type as follows: 882 type A (H3N2), 743 type B,
622 type A (H1N1), and 40 type A (H1N2).

To determine virus susceptibility to treat-
ment with oseltamivir and zanamivir, a
chemiluminescent enzyme inhibition assay was
performed and the 50% mean inhibitory concen-
trations (IC,;s) were calculated electronically. In
general, resistant variations of viruses will have
an IC,, value which is at least 10-fold greater
than that of the parent virus. For the purposes of
this research, all strains tested that showed IC,,
values at least 10-fold greater than the mean
value of all the viruses from that year combined
were determined to not be susceptible to treat-
ment, or an extreme outlier.

The IC,, values remain stable during the

study period and all findings were consistent
with previously published data. A/NI and B type
viruses are more susceptible to treatment with
zanamivir; and oseltamivir is more effective for
the treatment of A/N2 type viruses. Previously
documented research indicates that mutant
variations of viruses emerging in patients treated
with NAls have proven to be weak and less
transmissible.

After the 3-year study period, a total of
eight extreme outliers were revealed, and the
results were as follows: 1 of 465 viruses tested
(0.22%) from the 1999-2000 season; 3 of 842
viruses tested (0.36%) from the 2000-2001 sea-
son; and 4 of 980 viruses tested (0.41%) from the
2001-2002 season. No antiviral use could be as-
sociated with these extreme outliers. These re-
sults include the analysis of isolates collected
from Japan and the United States, where NAls
are used more frequently. It is also relevant to
note that there were no extreme outliers discov-
ered in the 1,054 viruses (1996-1999) used as a
baseline for this study.

Researchers continue surveillance for emer-
gence of resistance and their analyses of extreme
outliers to determine which mechanism may be
responsible for causing the mutant variations to
emerge as viruses less susceptible to treatment
with NAls. It is important to recognize the po-
tential for a pandemic with the emergence of
type A (H5N1) avian viruses. Currently, NAls are
the major treatment option for this strain and
more research is needed to further establish the
long-term effects, safety, and efficacy of this
particular treatment.

Monto AS, McKimm-Breschkin JL, Macken C, et al.
Detection of influenza viruses resistant to neuramini-
dase inhibitors in global surveillance during the first
3 years of their use. Antimicrob Agents Chemother.
2006;50:2395-2402.

Clinical Insights® in Pediatric Respiratory Care Post-test

1. Which of the following statements is false regarding treatment with oseltamivir?
a. Regardless of virus type, fever duration in patients treated with oseltamivir was shorter than it was in

those patients who did not receive treatment.

b. Patients with type B influenza receiving oseltamivir maintained a lower fever temperature for a
longer time as compared with patients with type A influenza.

c. Duration of fever was significantly shorter for patients with type B influenza as compared with patients
with type A influenza, regardless of the time of onset, first administration of oseltamivir, or age.

d. Influenza B type virus endured treatment with oseltamivir at a higher rate than the type A influenza
virus, as observed 4 to 6 days after treatment was initiated.

2. A/NI and B type viruses are more susceptible to treatment with:

a. Oseltamivir

b. Zanamivir

¢. Amantadine

d. All of the above
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CME Activity Evaluation/Registration Form

Participants who wish to obtain CME credit, please complete the contact information below, sign this form,
and fax it with the completed post-test to 1 (201) 430-1441 or mail to: Thomson PPS, CME Dept. T312,

150 Meadowlands Parkway, Secaucus, NJ 07094-2304. You may download previous issues of Clinical Insights®
in Pediatric Respiratory Care e-newsletters by visiting us online at www.ppscme.org.

I completed this activity as designed:

(Signature)
PLEASE PRINT CLEARLY:

vame: [ L LIIC IO DC O OO OO DO OO O]
adaress: [ [ ][I IO IO OO DO DO DO O]
L | - = O
S | = | 5 |

email address: ||| [ |[ [ 1[I JL L JC LA T I e T JE I eI

Professional Classification: O mD [Jpo NP RN [ phD
[ other
Specialty: ] Family Practice [] Pediatrics [] General Practice [] Neonatal
[ other

Overall Program

Strongly Strongly

1. The activity met the stated objectives in such a way that | am better able to: Disagree Disagree Agree Agree

a. ldentify respiratory disorders in pediatric patients 1 2 3 4 5 6

b. Summarize risk factors for respiratory disorders in pediatric patients 1 2 3 4 5 6

¢. Select an appropriate therapeutic regimen for patients with pediatric respiratory

disorders 1 2 3 4 5 6

2. Overall, the activity was presented in a fair-balanced manner. [ Yes [J No*

* If you checked "No,” please explain.
3. Overall, the activity was free of commercial bias. [ Yes [J No*

* If you checked "No,” please explain.

4. In reflecting on your practice, what type of impact will this educational activity have?
[0 This program has validated my practice in the treatment of respiratory illnesses.
[0 Need more information before making a change.
(Please specify what information you would require.)

1 will:

[J Evaluate the appropriateness of using neuraminidase inhibitors, such as oseltamivir and zanamivir in the treatment of
type A and type B influenza.

[0 Recognize the importance of the potential for a pandemic with the emergence of type A avian influenza and that
neuraminidase inhibitors are the primary treatment option for this strain.

5. What topics should be dealt with in more detail? (List topics.)

Thank you for your participation. 4
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