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Results

Abstract

Methods: Since 2007, Children’s HealthSM , Dallas, TX has offered influenza immunizations to all HHC of
individuals encountered within the network at no cost. HHC of any individual with an inpatient, ambulatory
clinic, or emergency department encounter, are eligible for free influenza immunization. An additional Flu
Vaccine Clinic also operates during the weeks preceding the anticipated beginning of the influenza season each
year to increase the capacity to deliver influenza immunization to patients and HHC.
Results: From 2007-08 to 2016-17, a total of 55,944 patient HHC were immunized for influenza at no cost to the
recipients. For the 2016-17 season 910 (26%) of those immunized were the HHC of a patient 0 to 2 years old, and
1182 (34%) were contacts of immunocompromised hosts (Solid organ transplant/Oncology/Ex-preterm infants)
received free flu vaccine. Seventy-six percent of HHC were between 19 - 50 years old, with 2% older than 65 and
13% 18 years old or younger. The median annual cost of the program during this period was $120,613 compared
with the charge of 5 five-day influenza associated ICU admissions of $216,000.
Conclusion: A systems-based program to offer free influenza immunizations for pediatric HHC is a feasible
approach to increase immunization rates among HHC of high risk individuals and increase cocoon protection for
pediatric patients. Further studies are needed to investigate the direct effect of immunized household contacts
on the morbidity of influenza among high risk pediatric groups.

Discussion
From 2007-08 to 2016-17, a total of 55,944 patient HHC received influenza vaccine
at no cost to the recipients. HHC between 19 and 50 years old were the most
frequently immunized, representing a potential target population of unimmunized
adults. HHC immunizations were evenly distributed among designated patient age
groups, implying potential opportunities for HHC immunization independent of
patient age.
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Background: The quadrivalent influenza vaccine is the most effective method of preventing morbidity and
mortality associated with influenza infection. The Centers for Disease Control and Prevention (CDC) recommends
annual influenza immunization for everyone 6 months of age and older. Influenza immunization of household
contacts (HHC) or caregivers, also known as “cocooning,” is recommended to decrease the risk of influenza
morbidity in high risk pediatric patients. Published studies have demonstrated the beneficial effect of influenza
immunization in both adults and children to protect close contacts. Developing a system to provide influenza
immunization to families of children in a pediatric health system is challenging.

7000
6000
5000

Inpatient
HR Ambulatory

4000

LR Ambulatory
Total

3000
2000
1000
0
2007-2008 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017
Season

FIGURE 1: ANNUAL NUMBER OF HHC IMMUNIZATIONS 2007-2017, N = 55,944

Background
The quadrivalent influenza immunization is the most effective method of preventing
morbidity and mortality associated with influenza infection. The CDC recommends
annual influenza immunization for everyone 6 months of age and older. Recent trends
show that the rate of influenza immunization in pediatric patients is increasing1.
However, select patients, including infants under 6 months of age and
immunocompromised hosts with diminished vaccine response, remain at increased risk
for infection.
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FIGURE 2: ANNUAL NUMBER OF HHC IMMUNIZATIONS IN 3 CLINICS FOR TH E
SEASONS 2014-2017, N = 3,209
AGE OF RECIPIENTS OF HHC
INFLUENZA VACCINE
6%
21%

Nursing
Administration

23%

20%
36%

6-35 months

16%

0-2 years

3-18 years

3-8 year

19-50 years

9-13 years

51-64 years

14+ years

65 years and over

70%

Unknown

Delivery

Seasonal Flu
Clinic

Inpatient Units

Ambulatory
• High Risk Patients (HR)
• Low Risk Patients (LR)

Vigilant indicator tracking and ongoing feedback to providers are needed to
maintain high levels of immunization within the system. Routinely measuring
HHC immunization rates among clinics of high risk patients provides
opportunities to develop clinic specific initiatives to increase the effectiveness
and savings of the program.
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The overall number of HHC immunizations per year varied and has been declining
since 2014. Potential explanations include decreased awareness of the HHC
immunizations program, a decline in the number of division champions, and limited
funding for supportive staff.
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The median annual cost of this program was $120,613. The estimated charge of 5
five-day influenza-related PICU admissions was $216,000. Considering that high
risk patients often require prolonged PICU stays with intense supportive care
including ECMO, it is likely that immunization of HHC provides substantial savings to
a pediatric healthcare system.

A systems – based program to offer free influenza immunization for HHC of all
pediatric patients is a feasible approach to increase cocoon protection for high
risk pediatric patients. Such a strategy may reduce the number of influenza
infections and associated costs of care among individuals at highest risk for
complication.

AGE OF PATIENTS WHOSE HHC
RECEIVED INFLUENZA VACCINE

Physicians

Among high risk patients we noted that there was variability in HHC immunizations.
This may be due to different sized patient populations as well as different clinic led
initiatives to offer the vaccine to HHC. The absence of a division champion or lack
of supportive infrastructure may be obstacles to delivering immunizations to HHC.

Conclusion
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Among individuals who may not benefit from vaccine, strategies to prevent influenza
infection include strict hand hygiene, avoiding sick contacts, and immunization of
household contacts. The latter, also called ‘Cocoon’ protection, has been
demonstrated to be beneficial in both adults and children, and is recommended by the
CDC2,3,4. In order to increase cocoon protection, Children’s Health of Dallas, TX began
offering influenza immunizations to household contacts (HHC) of high risk patients in
2002, and since the 2006-07 season has offered the vaccine to HHC of all patients free
of charge. Since its initial implementation the program has expanded to the
emergency department and a ‘Flu Clinic’ in operation weeks before the anticipated
beginning of the flu season. Individual year and clinic results from the early years have
been published previously5,6, however the long term feasibility of this program has not
been explored.

Email: zachary.most@childrens.com

FIGURE 3: AGE OF PATIENTS AND THEIR HHC RECIPIENTS OF INFLUENZA
VACCINE IN SELECTED YEARS FROM 2007-2017, N = 31,212

Determine the effectiveness and value of the cocoon effect among individuals at
high risk for complication of influenza.
Encourage clinic led initiatives to increase HHC immunization rates
Develop a system-wide campaign to better inform providers and patient family
members of the importance of HHC influenza immunizations
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