Patterns of Medical Care for Patients with Influenza-Like Illness
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Objective
To examine patterns of medical care use by patients with influenza-like illness (ILI).

Background

Population-based disease surveillance approaches could help identify episodes of excess disease activity in a timely manner, thus informing public health and health system responses. Currently, there is limited information on the patterns of medical care for patients with ILI, including where patients initially access care and which ILI events are most clinically significant, such as those requiring hospitalization. Forecasting demand for hospital beds and other limited resources also could be valuable with large outbreaks.
Methods

Using automated clinical data from a large, integrated delivery system providing comprehensive medical care to over 3.5 million members in northern California, we identified all ambulatory care (AC) and emergency department (ED) ILI visits and hospitalizations with a diagnosis of influenza or pneumonia between 30 September 2007 and 17 May 2008. We used a list of ICD-9 codes for identifying ILI visits; the list is based on prior work with the U.S. Centers for Disease Control and Prevention. We also recorded whether or not each patient had a documented fever ≥100°F, using recorded temperatures (available in the electronic medical record) and ICD-9 code 780.6, and pharmacy and laboratory data, including antiviral drugs dispensed and influenza reverse transcription-polymerase chain reaction (RT-PCR) tests ordered. We separated these clinical events into ILI episodes, defined as a 42-day period after any initial event. We used logistic regression and proportional hazard (not shown) models to examine the association between each type of clinical event and a subsequent hospitalization during the episode. 
Results

There were 476,658 patients who presented with 540,170 ILI episodes during the study period. The first recorded event was either an AC or ED visit with an ILI diagnosis for 98.3% of episodes: 84.7% had an initial AC ILI diagnosis without fever; 9.1% had an initial AC ILI diagnosis with fever; 3.4% had an initial ED ILI diagnosis without fever; and 1.1% had an initial ED ILI diagnosis with fever. In addition, 1.5% had an RT-PCR test or antiviral drug dispensed before any visit, which is possible within the study system because of either telephone or web-based triage. Not surprisingly, episodes starting in the ED were more likely to result in a hospitalization within 42 days for influenza or pneumonia, compared with episodes starting in the AC: 10.8% of episodes starting with an ED ILI diagnosis with fever resulted in a hospitalization, compared with 7.7% of episodes starting with an ED diagnosis without fever; 0.4% of episodes starting with an AC diagnosis with fever; and 0.2% of episodes starting with an AC diagnosis without fever. 

Among the 5,017 episodes with a hospitalization, 27.1% had ILI AC visits, 85.8% had ED visits, 24.4% had RT-PCR tests, and 1.1% had antiviral drugs dispensed prior to the hospitalization. After excluding the ED visits resulting in an immediate hospital admission, 79.9% of the episodes had a preceding ILI ED visit, i.e., one occurring at least two days before hospitalization. Among all episodes not resulting in an immediate hospitalization, having an ED ILI visit was most strongly associated with a subsequent hospitalization (OR=47.9, 95% CI: 43.4-52.9).

Conclusions

Patients with ILI initially present in any number of medical settings and with a range of initial clinical events. Surveillance approaches focusing only on ILI visits with documented fever will miss many patients who could have an influenza illness, including many who subsequently require hospitalization. As anticipated, the nature of the initial presentation including setting and types of care delivery has some prognostic value on the need for subsequent hospitalizations, i.e., the clinical significance of ILI episodes varies across data streams. These findings suggest that population-based infectious disease surveillance approaches would benefit from using data from the entire range of delivery settings and from including information on the type of setting and initial clinical evaluation. Efforts to evaluate formally the sensitivity, specificity, and timeliness of surveillance approaches using various data streams also are needed.
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