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Background

Adherence to guidelines during public health emergencies is a national priority. Throughout

the 2009 H1N1 influenza pandemic, (1) the Centers for Disease Control and Prevention

(CDC) issued guidelines recommending antiviral prescribing only to selected patients at

high risk for complications, including patients younger than 2 years and patients 65 years or

older and not for prophylaxis.(2) The extent to which antivirals were prescribed and how

these practices differed from previous years is unknown

Methods and Findings

We used data from the National Disease and Therapeutic Index (NDTI), a nationally

representative survey of visits to ambulatory physicians produced by IMS Health, Plymouth

Meeting Pennsylvania. The survey includes approximately 4800 sampled physicians each

calendar quarter who provide information about each clinical encounter 2 consecutive

workdays. Physicians are selected by random stratified sampling by specialty and

geographic region from the master lists of the American Medical Association and the

American Osteopathic Association. Data for each visit include patient diagnoses based on

International Classification of Diseases, Ninth Revision, Clinical Modification codes

(ICD-9-CM) and medications prescribed during these visits. The complex sampling frame

allows extrapolation to national estimates for office visits and associated prescriptions. The

NDTI has been used to examine patterns of medication prescribing (3,4) with results that are

consistent with the federally-conducted National Ambulatory Medical Care Survey (5).
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Using the NDTI, we estimated the number of monthly visits where influenza was diagnosed

from October 2006–March 2010 by identifying all visits with an ICD-9-CM code for

influenza (ICD-9-CM code 487). This period included 3 winter influenza seasons (2006–

2007, 2007–20008, 2008–2009), as well as the 2009 H1N1 pandemic beginning in April

2009. Our estimates rely on a sample of 3122 influenza visits included in NDTI. To evaluate

trends in antiviral prescribing for influenza, we also examined the proportion of these visits

where an antiviral (oseltamivir phosphate, zanamivir, rimantadine hydrochloride) was

prescribed for influenza, as well as the number of visits where an antiviral was prescribed

for any diagnosis.

During the last 4 years, peak influenza visits and antiviral use occurred during January

through March (Figure). During 2009, in association with 2009 H1N1 pandemic, and unlike

previous years, influenza visits increased during May and June and subsequently surged to a

peak of 2.6 million (95% CI 2.2–3.0 million) during October. Antiviral drug uses were

reported during 1.7 million of these visits (95% CI 1.4–2.0 million), of which 99% noted

oseltamivir and 94% included an influenza diagnosis. The percentage of influenza visits

where an antiviral was prescribed varied annually, but did not differ during the H1N1 period

(58%) compared with previous years (59%, Figure). During the H1N1 period, antivrirals

were prescribed for 47% of patients younger than 2 years and 68% of patients 65 years and

older.

Discussion

Using a nationally representative sample, we document a large surge of influenza visits and

antiviral prescribing attributable to 2009 H1N1 influenza during October-December 2009.

This pattern of ambulatory visits is similar to that from CDC surveillance (6) suggesting the

validity of our findings), but adds previously undescribed information on antiviral

prescribing. Although reported antiviral use increased due to the increase in influenza

diagnoses, there was no change in the percentage of ambulatory patients diagnosed with

influenza who were prescribed antivirals. Antivirals appear to have been underused for

patients at high risk for complications based on age (for example <2 and ≥65), populations

for whom CDC guidelines recommended treatment. In contrast,, only a very small

percentage of visits where antivirals were prescribed (6%) were not associated with an

influenza diagnosis, suggesting that prescribing for prophylaxis was likely limited.

A previous study showed that CDC recommendations (via the Health Alert Network) are

effective in rapidly influencing antiviral prescribing patterns for influenza (7). During 2009,

the CDC used similar communication methods.5 The message that only certain high-risk

patients warrant therapy may have aided physicians in judiciously prescribing antivirals,

however, we found evidence of underuse among young children and older adults which may

have led to preventable complications.

Our findings are subject to limitations. We were unable to evaluate the extent of antiviral

prescribing for patients diagnosed with influenza and co-existing high-risk conditions such

as asthma. This dataset has limited capture of emergency department visits, hospitalizations

and telephone encounters; settings where antiviral prescribing may have differed.
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Despite a large surge in influenza visits, we found no change in the overall propensity to

prescribe in ambulatory settings during the H1N1 epidemic compared with previous years..

Nonetheless, antivirals appear to be underused for patients in high-risk age groups,

suggesting opportunities to improve the translation of public health guidelines into clinical

practice.
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Figure.
Estimated number of U.S. monthly visits (in thousands) where a diagnosis of influenza was

reported (influenza visits), visits where an influenza antiviral was prescribed for any

diagnosis (antiviral visits) and influenza visits where an antiviral was prescribed (influenza

antiviral visits) from October 2006–March 2010. Source: IMS HEALTH National Disease

and Therapeutic Index.
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