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Objective
To demonstrate use of routine laboratory-confirmed influenza
surveillance data to forecast predicted influenza-attributable deaths
during the current influenza season. We also assessed whether
including information on influenza type produced better surveillance
forecasts.
Introduction
Several countries prospectively monitor influenza-attributable
mortality using a variation of the Serfling seasonal time series model
that uses sinusoidal terms for seasonality.1-4 Typically, a seasonal
model from previous years is used to forecast current expected
mortality. Using laboratory surveillance time series data in the model
may enhance interpretation of the surveillance information.
Methods
We fit a Serfling-type, robust linear regression, time series model5
to weekly, all-age counts of influenza and pneumonia deaths for
Australia, 2007-2011. Weekly laboratory-confirmed influenza
counts were included as covariates; one model using total influenza
was compared with a model including influenza type A and B. The
two model forecasts of weekly deaths during 2012 were compared
against observed deaths using root mean squared error (RMSE). An
indicator variable was used to adjust for inflated testing during the
2009 pandemic year and laboratory data was lagged by two weeks.
Results
Both models provided a reasonable forecast for 2012 (Figures 1
and 2). RMSE for the 2012 forecasts were 12.08 and 9.37, for the total
influenza and type A and B models, respectively; the influenza type
A and B model had a better fit. The total influenza model predicted
that an increase of 100 total influenza notifications in a week was
associated with an increase of 0.4 (95%CI: 0.02-0.9) deaths two
weeks later. The influenza type A and B model predicted that an
increase of 100 type A notifications in a week was associated with an
increase of 1.2 (95%CI: 0.7-1.8) deaths two weeks later. However,
parameter estimate for influenza type B was negative.
Conclusions
We demonstrated a laboratory data-based time series model that
may improve prospective mortality surveillance to assess the current
season’s influenza impact. The model would allow week to week
forecast of expected deaths as new laboratory data is received. Also,
the observed deaths could be compared with the forecast influenzaattributable deaths and if the observed deaths were higher than the
forecast by a threshold amount, then we could signal a more virulent
influenza strain or a more susceptible population than expected. Some
statistical challenges remain.
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