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Effectiveness of antiviral prophylaxis coupled with
contact tracing in reducing the transmission of the
influenza A (H1N1-2009): A systematic review
The purposes of the present study were to system-
atically review the retrospective studies that investi-
gated the effectiveness of antiviral prophylaxis dur-
ing the 2009 pandemic, and to explicitly estimate the
effectiveness by mathematical model. Based on the

systematic review, median secondary infection risks



[FrE] 2013 4R A - ELam - i 3

among exposed individuals with and without prophy-
laxis were estimated at 2.1% and 16.6%, respectively.
The effectiveness of mass chemoprophylaxis in reduc-
ing secondary transmissions was estimated to be about
90%, according to different model assumptions and
likelihood functions. Only based on the meta-analysis
of retrospective studies with different study designs
and exposure settings, it was not feasible to estimate
the effectiveness of antiviral prophylaxis in reducing
transmission. However, modeling analysis of a sin-
gle outbreak successfully yielded an estimate of the
effectiveness that appeared to be robust to model as-

sumptions.
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Mathematical Modeling of Disease Transmission
Dynamics with Data Generating Processes (7 —
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Understanding for mechanisms of flexible-phase lock-
ing in bipedal locomotion (ZR&HITICHIT BTG
A0y 7 DA D= X LREAICEY 2HFR)

Based on neurophysiological evidence, theoretical stud-
ies on modeling human locomotion system have shown

that a bipedal walking is generated by mutual entrain-

ments between the oscillatory activities of a central
pattern generator (CPG) and a Body. The walking
model could well reproduce human walking. How-
ever, it has been also shown that time delay in the
sensorimotor loop destabilizes mutual entrainments,
which leads a failure to walk. Recently, theoretical
studies have found a phenomenon in which a CPG
can induce the phase of its oscillatory activity to shift
forward according to time delay. This self-organized

phenomenon overcoming time delay is called “flexible-
phase locking ” . Then, theoretical studies have also

hypothesized that one of the essential mechanisms to
yield of flexible-phase locking is a stable limit cycle of
CPG activity. This study demonstrates the hypothe-
sis in walking models through computer simulation by
replacing the oscillator of CPG model with different
oscillation properties. On the other hand, because the
walking model is too complex to theoretically analyze,
in this paper, I introduce two simplified models that
can structurally correspond with the walking model in
terms of oscillation properties. By analyzing the sim-
plified models, I give a theoretically understanding of

the mechanisms for causing flexible-phase locking.
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Age-size structured models with stochastic growth
and optimal life history
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