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Abstract

Background—Children with sickle cell disease (SCD) are at increased risk of complications
from influenza. However, despite widespread recommendations that these patients receive an
annual influenza immunization, reported vaccination rates remain very low at under 50%.

Procedure—Our aim was to increase the influenza vaccination rate among our pediatric patients
with SCD aged 6 months to 21 years over two influenza seasons, 2012-2013 and 2013-2014, to
80%, consistent with the Health People 2020 goal. We used multiple quality improvement
methods, based on the literature and our previous experience in other aspects of SCD care,
including parent and provider education, enhancement of our EHR, use of a SCD patient registry
and reminder and recall done by a patient navigator.

Results—We vaccinated 80% of our pediatric patients with SCD for influenza during the 2012—
2013 season and 90% of patients in 2013-2014. Our early season vaccination rates were nearly
double that of those for the general population.

Conclusions—Use of quality improvement methods can increase rates of influenza vaccination
for this high-risk population, suggesting that less health care utilization and lower cost might
result.
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INTRODUCTION

Influenza infections are associated with >200,000 hospitalizations and >30,000 deaths
annually in the US [1]. Since 2008, the American Academy of Pediatrics has recommended
that all children ages 6 months to 18 years receive an annual influenza vaccine, which has
been shown to reduce clinic visits and hospitalizations due to influenza [2,3]. People with
sickle cell disease (SCD) are a high-risk population for complications of influenza. Although
there are not direct data available, reasons postulated include increased susceptibility to
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bacterial infections with encapsulated organisms due to decreased splenic function,
increased airway hyperactivity, and risk of acute chest syndrome following respiratory
infections [4-6]. A 2010 study showed that children with SCD are hospitalized for influenza
at a rate 56 times that of children without SCD and have double the rate of hospitalization
for influenza compared to children with cystic fibrosis [6].

Given this high risk of complications, annual influenza vaccination for individuals with SCD
has been recommended by the Centers for Disease Control and Prevention (CDC) since
1978, is endorsed in multiple national guidelines, and has been identified as an important
quality indicator in pediatric sickle cell care [7-10]. However, despite evidence of safety and
efficacy, influenza vaccination rates are low in children and adults with SCD [11,12]. A
study of Wisconsin Medicaid patients reported only 22% adherence to influenza vaccination
among children and adults with SCD [13]. In addition, a survey by the CDC reported that
only 50% of parents of a child with SCD said their child “had received or had an
appointment scheduled to receive influenza vaccine” during the 2011-2012 influenza season
[14].

A variety of quality improvement efforts, such as using a database to target high risk patients
for reminder and recall letters, placement of an alert in the EHR, and use of non-physician
personal and direct outreach, have been shown to increase vaccination rates in other high
risk populations [15-17]. We used similar quality improvement methods to increase our rate
of annual influenza vaccination among pediatric patients with SCD over two seasons, 2012—
2013 and 2013-2014 compared with our baseline rates in 2011-2012. Our goal was to
vaccinate over 80% of our patients as per the Health People 2020 objectives [18].

METHODS

We performed this study in a pediatric hematology practice based in an urban, safety net
hospital that cared for approximately 180 pediatric patients with SCD aged <21 years. Our
goal was to provide influenza vaccinations to =80% of patients with SCD aged 6 months to
21 years in the 2012-2013 and 2013-2014 influenza seasons. Therefore, our primary
outcome was the proportion of children with SCD who received the influenza vaccine. In
addition, the CDC recommends receipt of the influenza vaccine “as early as possible,”
defining “early season” influenza vaccination as that given before mid-November [19]. We
calculated the proportion of children who received the influenza vaccine by November 15th
as a secondary outcome measure. Finally, we calculated the number of “protected days,”
which we defined as the number of days between receipt of influenza vaccine and the end of
the influenza season (March 31st), with an aim of increasing the total number of protected
days for the population and for each individual.

Documentation was required for all vaccinations. We used internal hospital data for patients
who received the vaccine at our institution. For patients who reported receiving the vaccine
elsewhere our patient navigator (or in some cases the clinic nurse) obtained written
confirmation of the vaccination and the date it was given. This was then entered into our
EHR and was available in our database.
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We employed four tactics to improve influenza vaccination rates: (i) education of families
and providers; (ii) use of an enhanced electronic health record (EHR); (iii) creation of a
patient registry; and (iv) use of a patient navigator. First, starting in 2012 we provided
education to families and providers about the importance of influenza vaccination for
children with SCD. Using existing materials from the CDC about SCD and influenza, one of
the authors (PS) created educational materials explaining the importance of influenza
vaccination in our patient population. We distributed these materials to patients and families
during influenza season during pediatric hematology clinic visits, by direct mail and email,
and via our practice’s Facebook page. We also shared them with primary care providers at
our institution to increase recognition of the need for influenza vaccination for all patients
with SCD.

Second, we used the EHR to help drive our improvement efforts. Although data on receipt of
influenza vaccine had been available in the EHR, it was not easily accessible in a clinic note.
From 2011 to 2012, we refined the sickle cell encounter form to integrate immunization
dates directly into the clinic note, making it easier for the provider to recognize the child’s
eligibility for influenza vaccine at the point of care.

Third, we created a patient registry for children with SCD in April 2012 to assist with all of
our improvement efforts, including providing influenza vaccine [20]. After the first season
we determined that there were still many patients without documented influenza
vaccinations, but we could not be certain if these patients had received the vaccine elsewhere
and wanted to be more proactive about bringing patients in to be vaccinated if they had not.
Therefore, beginning in September 2013, monthly reports were generated from our
institution’s data warehouse which contained patient names, phone numbers and date of
vaccination. Our patient navigator reviewed the registry reports monthly and identified
which patients did not have a documented influenza vaccination. She contacted each family
to ask if the patient had been vaccinated elsewhere. If they had she obtained the outside
documentation to confirm this, including the date the vaccine was given. This data were then
entered into our EHR. If a patient had not yet been vaccinated, she helped the family identify
the most convenient place to obtain the influenza vaccine (e.g., primary care or pediatric
hematology clinic, local pharmacies, etc.) and schedule a visit.

RESULTS

During the 2012-2013 influenza season, 80% (132/164) of patients with SCD ages 6 months
to 21 years followed in our clinic received the influenza vaccine (Fig. 1). With the added
efforts of the patient navigator in the 2013-2014 season, we vaccinated 90% (151/167) of
this patient population (£=0.0014). This was a substantial increase from the season before
our quality improvement efforts started when only 45% (75/167) of patients were
vaccinated.

Our “early season” vaccination rates rose from 45% (78/172) in 2012-2013 to 71%
(125/176) in 2013-2014 (£ <0.0001), compared with 34% in 2011-2012 (Fig. 2). Total
protected days for the pediatric SCD population were 18,810 and 24,831 days for the 2012—
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2013 and 2013-2014 seasons, respectively (£<0.0001), an increase from 11,963 for the
2011-2012 season.

Our vaccination rates were somewhat higher in younger age groups compared with patients
ages 18-21 (Fig. 3); however, all groups achieved over 80% vaccination coverage by the end
of the project.

DISCUSSION

In this study, we showed that it is possible to exceed the Healthy People 2020 goal for
influenza vaccination rates for a medically and socially high risk population through
educational materials, use of an enhanced EHR and patient registry, and efforts of a patient
navigator to conduct outreach with patients and families. The rates of influenza vaccination
achieved in our study appear to exceed those reported in the literature for patients with SCD
or other chronic illnesses [13,14,21]. In addition, our early season influenza vaccination rate
in 2013-2014 was nearly double (71% vs. 39.5%) that reported by the CDC for the general
population [19]. By vaccinating earlier in the 2013-2014 influenza season, we also provided
32% more protected days compared to the 2012-2013 season. We improved influenza
vaccination rates in the first year of our project by providing specific educational materials
to patients and providers, increasing provider awareness, and making vaccine data more
readily available in the electronic clinic note. We achieved greater success in the second year
of the project by involving the patient navigator to proactively reach out to patients without a
documented influenza vaccination in our EHR, determine if they had received one
elsewhere, and if not bring them in to be vaccinated.

Identifying patients at high risk who should be targeted to receive vaccination is a barrier to
improving vaccination rates [15]. Use of a database to target reminders to high risk patients
followed by a recall letter for those remaining unvaccinated, was shown to increase influenza
vaccination rates in a group of pediatric practices [15]. Establishing our database of patients
with SCD allowed up to target those individuals by mail, email, and phone and maximize
our vaccination coverage. In another study, leveraging the EHR through use of an alert
resulted in an increase in influenza vaccination rates among immunocompromised
rheumatology patients from 47% to 65% [16]. Similarly, embedding our registry in our EHR
allowed us to target unvaccinated patients throughout the influenza season. A meta-analysis
of improvement initiatives for community-dwelling adults showed success with the use of
non-physician personnel, activating patients through direct outreach, and audit and feedback
aimed at physicians [17]. These steps were successful for us as well, using a non-clinician
patient navigator for direct outreach, and providing updates to the clinical team on our
overall vaccination rates throughout the project.

There are several limitations to this study. These interventions were done at a specialty clinic
in a single urban academic center, and may not be generalizable to different practice
settings, although similar methods have been shown to achieve success in other studies. We
were not able to link increased receipt of influenza immunization to outcomes, such as
emergency department visits or hospitalizations, due to the variation in efficacy of the
vaccine year to year, our relatively small sample size, and the large number of medical
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centers in our region making it difficult to determine where a patient may have presented for
care. However, prior studies have shown that the influenza vaccine is effective in reducing
hospitalizations among pediatric patients, and is recommended for good clinical care [22].
Our effort was possible because of our institutions advanced EHR and patient registry which
allowed the generation of reports detailing unvaccinated patients. However, as more
institutions adopt EHRs and are compliant with meaningful use requirements, these tools
may become more widely available. While we cannot prove that our increased in vaccination
rates were linked to our efforts, during the time of our project rates for influenza vaccination
of children in Massachusetts changed only slightly from 63% in 2011-2012 to 72% in
2013-2014, adding evidence that our more substantial increase was due to our quality
improvement efforts [23].

Finally, the use of a grant-supported patient navigator played a key role in meeting our goal.
However, the work of the patient navigator in this project could be performed by existing
staff members. For example, information on the importance of influenza vaccination in SCD
could be handed to patients by check-in staff, or sent via mail, email, or text by the
institution or practice. A clinic nurse could contact families to determine if they had received
the flu vaccine elsewhere; in states with an electronic vaccine registry this step would be
even less time consuming as information could be obtained online. As more training
programs include quality improvement education, a similar project, including reminder calls
and obtaining outside records, could be done by a motivated medical student or resident
[24]. Our patient navigator estimated that she spent several hours at the beginning of the
project setting up her own database and tracking appointments, and then approximately 30
min per day during flu season updating records, which is an achievable amount of time to
dedicate to a project that results in improved outcomes and likely reduces costs. Depending
on local circumstances, these are examples of potential ways to replicate our quality
improvement efforts without the need for a grant-funded position.

Vaccinating a majority of patients at high risk for complications may decrease health care
utilization and costs associated with influenza in this population. In an analysis of influenza
related hospitalizations across four states, Bundy et al. calculated a cost saving of $1.9
million in direct hospital charges if the children with SCD in their study had been admitted
at the same rate as children with without SCD [6]. If we extrapolate this to children across
the US, and include indirect costs such as lost work productivity for parents, cost savings
could be even higher [25]. Our methods could also be used in other high risk patient
populations, thereby reducing cost even further and making the role of patient navigator cost
effective.

In conclusion, using a combination of quality improvement initiatives, our pediatric
hematology clinic vaccinated 80%-90% of our patients with SCD against influenza during
the two years of the project, exceeding the Healthy People 2020 goal for vaccination rates
for healthy children. This demonstrates that close to universal vaccination is possible for
children and adolescents with SCD and should serve as a benchmark for other practices.
More work needs to be done to demonstrate the improvement in health status and cost
savings of influenza vaccination, and extend this work into adult populations.
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Fig. 1.

Influenza vaccination rates for pediatric patients with sickle cell disease.
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Vaccination rates by age group.
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