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Abstract
The power of large scale Electronic Medical Records (EMR) can be used as Real World Evidence (RWE) to better understand anonymized
patient diagnoses, treatments and outcomes. Longitudinal EMR data (IMS Evidence 360, Canada) was used to better understand the impact of annual flu vaccines on patient illness in Ontario.
Public debate between scientific and lay experts on the safety and efficacy of vaccine programs has led to patient ambivalence, and concern on the part of public health agencies. Longitudinal analyses of patients within a flu season were performed to understand the impact of approved vaccines on the volume of sick notes written. This was done for three patient cohorts across six seasons (2007/8 through
2012/13).
The analysis focused on three diagnosis-driven cohorts: patients with influenza, patients with diabetes and influenza, and patients with
diabetes without influenza. Unvaccinated patients with influenza (vs. vaccinated) had 2.8 to 5.7 times the volume of sick notes. Unvaccinated diabetes patients with influenza had 1.1 to 2.3 times the volume of sick notes. There was no significant difference between vaccinated
and unvaccinated diabetes patients without influenza. Furthermore, there was no significant difference in sick notes between vaccinated
diabetes patients who developed the flu, versus those that did not.
Although these RWE results conservatively demonstrate the value of flu vaccinations in minimizing the volume of sick notes needed by
influenza patients, the same technique can be used by governments, pharmaceutical manufacturers, medical researchers, and other healthcare professionals, to better understand the links between diagnoses, treatment and outcomes across many disease states.
Introduction
It is generally accepted that the effectiveness of vaccines varies with the age and health of the person being vaccinated, and how well the
vaccines match the prevalent flu strains1,2. It can also vary with how influenza is measured (influenza-like illness, lab tests) and the vaccine
itself. Furthermore, in terms of outcomes, flu vaccines can: i) keep you from getting sick, ii) protect at risk populations, iii) make your illness
milder, and iv) reduce the risk of serious outcomes1,2. As a result, while the value of flu vaccination in combating influenza is clear to public
health authorities, interpreting disparate studies can be challenging and keeps it a topic of considerable public and scientific debate.
During flu season, approximately 2.5 to 3.5 million Canadians suffer from influenza type symptoms every week (Figure 1). While tracking
the utilization of flu vaccines can be quite difficult, tracking the outcomes of flu vaccinations is even more elusive. De-identified longitudinal patient EMR data from a cross-section of physicians (IMS Evidence 360, Canada) provides another window for understanding the
relationship between diagnoses, vaccination, and the impact on measured outcomes in terms of sick notes written.

Results

Figure 3: Flu vaccinations given by pharmacists in Ontario grew significantly in the 2013/14 season

Over the six seasons evaluated in this study, vaccination rates in the influenza cohorts have been climbing since the H1N1 pandemic in 2009.
This increase is aligned with growth in vaccine sales in Ontario over the same time frame (Figure 2). In the last three years of the analysis,
vaccination rates in the cohorts reached equilibrium and stabilized. In October 2012, Pharmacists in Ontario were authorized to provide
annual flu vaccines. While a significant shift in vaccinations did not occur until 2013/14 flu season (Figure 3), this may have contributed to
lower sick note rates for unvaccinated patients found for the 2012/13 season.
Figures 4 and 5 show how sick notes per 100 patients varied across cohorts, vaccine use, and flu season. For patients who developed influenza, unvaccinated patients had significantly more sick notes than those who were vaccinated (p<0.01 for all influenza, p<0.05 for diabetes and
influenza). Sick notes for vaccinated and unvaccinated diabetes patients without influenza were not significantly different. Interestingly, sick
notes for vaccinated diabetes patients with influenza were not significantly different from vaccinated diabetes patients without influenza. This
suggests that rates for these groups may reflect a background level of sick notes.
This analysis does not explicitly link the sick notes to influenza, nor does it control for working age populations. Similarly, the impact of repeated vaccinations across seasons was not accounted for in the analysis. As a result, while comparisons across groups within the study are
valid, they may not reflect the true absolute values. Further analysis of the data is required to get to that level.
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Conclusions
Longitudinal analyses of patients within a flu season using EMR data (IMS Evidence 360, Canada) demonstrates that flu vaccinations do
benefit Canadians by significantly reducing the volume of sick notes written for influenza patients. While the results show that vaccinated
patients get less sick (or have milder symptoms), this study does not look at the role of vaccination in keeping patients from getting sick.
The use of IMS Evidence 360, Canada provided insights on this issue that could not have been obtained through most generally available datasets.
This tool can be used to better understand the burden of illness, and in this case, shed light on a sometimes contentious area of public debate.
Figure 1: Weekly Flu Symptom Season Trends – Last 7 Seasons

Methods

Figure 4: Influenza patients who were vaccinated had similar sick note rates to patients without influenza
Sick Notes per 100
All Influenza Patients (All Ages)
Flu Season

Diabetes Patients with Influenza (All Ages)

Diabetes Patients without Influenza (All Ages)

Vaccinated

Unvaccinated

Vaccinated

Unvaccinated

Vaccinated

Unvaccinated

2007-08

4.1

23.3

NA

16.1

5.7

4.4

2008-09

6.6

22.9

6.8

16.0

5.0

5.6

2009-10*

5.6

24.0

5.6

11.3

1.9

4.5

2010-11

6.5

19.5

5.4

11.1

4.6

3.9

2011-12**

5.8

16.5

4.5

7.1

8.5

4.3

2012-13***

5.9

25.0

5.1

6.2

4.7

3.1

* April 2009 marked the start of the 2009 H1N1 Pandemic. ** Weakest flu season in past five years per FAN52. *** October 2012 Pharmacists authorized to provide annual influenza vaccines in Ontario.

IMS Evidence 360, Canada, provides access to the de-identified EMR data of over 500,000 Ontario-based patients from as early as January
2006. Insights from the system have been validated against independent data sources, and can be used for multiple purposes. This research
leverages the cohort builder to extract the insights used in the analysis.

Figure 5: Influenza patients who received an approved flu vaccine had significantly fewer sick notes than those who were unvaccinated

This study looks at three diagnoses-driven patient cohorts (all influenza, diabetes with influenza, diabetes without influenza), their use
of a recommended flu vaccine, and the volume of sick notes written. Patients were selected based on a diagnoses of influenza in a given
season (between July of one year and the end of June of the following year). Patients with diabetes were selected based on a diagnosis at
any point prior to the end of the season being assessed. Diabetes patient cohorts were used as a proxy to control for the level of patient
and physician engagement.
In season vaccinations, using any of the NACI/PHAC approved vaccines available in Canada, were used to identify patients who received a
vaccine. The number of sick notes written within a season was captured for each cohort, and is reported as a volume per 100 patients. The
analysis was repeated independently across six influenza seasons in Ontario (2007/08 through 2012/13).
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Figure 2: Vaccination rates have been climbing for influenza patients cohorts and in line with sales

Vaccinations tend to be less effective in older populations, and older populations tend to need fewer sick notes as they are less likely to be
employed. Subsequent analyses on age-based cohorts confirmed that the direction of the results were unchanged even though the rates
of sick notes being written did increase as expected in the younger working age group.
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Source Figure 1: IMS FAN52
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