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Healthcare Quality Reporting Program

NURSING HOME SUBCOMMITTEE
3-4pm, 12/17/13

Healthcentric Advisors, 235 Promenade Street, Suite 500, Providence, RI 02908

Goals/Objectives

®  To advise the Department on nursing home reporting and implement agreed-upon policies

oo

Time

3:00pm

3:10pm

Rosa Baier, MPH
Lonnie Bisbano
Emily Cooper, MPH
John Gage, MBA, CNHA, CAS, FACHCA L] Ann Messier
Diane Gallagher

Welcome
Rosa Baier, MPH

Invitees
[] Hugh Hall, MA
[] Kathleen Nee, RN
[ ] Maureen Marsella, RN, BS

Gail Patry, RN (Chair)
Arthur Pullano

Adele Renzulli

Janet Robinson, RN, MEd, CIC
Samara Viner-Brown, MS

oo

(1 Jim Nyberg, MPA
Topic/Notes

Gail Patry, RN, CPHER

- Today’s objectives

- Previous meeting’s action items:

e Forward MIV reminder to Jim and Virginia (Rosa/Emily)
e Continue MIV follow-up with facilities (Emily/Ann)

e Finalize the consumer-friendly report template (Rosa/Emily)
- Google analytics (handout)
Resident and Family Satisfaction Surveys

Rosa Baier, MPH
Emily Cooper, MPH

- Process to date
- Aggregate reports from MIV (handout):

e What are the key findings?
e Is there anything surprising or new?
e What information do we want to highlight?

— Next steps
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Time Topic/Notes

3:40pm Nursing Home Summary Report
Rosa Baier, MPH
Emily Cooper, MPH

— Previous discussion and rationale

— Progress since last meeting:

Steering Committee

Hospital Subcommittee, including case managers

Primary data collection (handout) — survey content and goals
Partnership with the Safe Transitions project

— Discussion of updated report template (handout)
— Next steps

3:50pm Healthcare Worker Influenza Vaccination Reporting
Rosa Baier, MPH
— Immunization Program’s process to date:

e Facility notification
e Data submission rate

— Discussion:

e How can we improve awareness of this requirement?

e How can we increase facility data submission rates?

e How should the Immunization Program communicate with facilities?

e Are there additional existing communication vehicles the program can use?

4:00pm Open Forum & Next Steps
Rosa Baier, MPH

— Action items
- Next meeting: 2/18
- Meeting dates for 2014:

e 2/18
e 4/15
e 6/17
e 8/19
e 10/21
e 12/16

Please note that the 2014 meetings will be held at the Rhode Island Healthcare
Association (RIHCA), at 57 Kilvert St, Warwick, Rl 02886 in the second floor conference
room.
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Google Analytics

Live Site - http://www.health.ri.gov
Health Website

Main Page

All Visits
0.06%

Report Tab

® Pageviews

Go to this report

Dec 1, 2012 - Nov 30, 2013
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Month of Year Pageviews Unique Pageviews Avg. Time on Page % Exit Bounce Rate
2,202 1,436 00:00:47 19.30% 43.40%
% of Total: 0.06% % of Total: 0.06% Site Avg: 00:01:44 Site Avg: 35.94% Site Avg: 48.67%
(3,541,008) (2,366,179) (-54.35%) (-46.29%) (-10.82%)
1. 201212 199 128 00:00:42 14.07% 38.89%
2. 201301 178 130 00:00:38 16.29% 29.03%
3. 201302 200 142 00:00:28 15.00% 42.86%
4. 201303 272 165 00:00:57 19.85% 40.58%
5. 201304 189 125 00:00:21 20.11% 51.43%
6. 201305 95 75 00:00:29 27.37% 54.55%
7. 201306 104 70 00:00:49 19.23% 33.33%
8. 201307 147 99 00:00:54 24.49% 66.67%
9. 201308 191 121 00:00:53 26.18% 56.25%
10. 201309 224 122 00:00:49 18.30% 38.64%
11. 201310 226 149 00:00:54 20.35% 36.17%
12. 201311 177 110 00:01:24 15.25% 31.03%
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Live Site - http://www.health.ri.gov
Health Website

Nursing Home Quality

Go to this report

Dec 1, 2012 - Nov 30, 2013

All Visits
0.20%
Month
® Pageviews
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500
January 2013 April 2013 July 2013 October 2013
Month of Year Pageviews Unique Pageviews Avg. Time on Page % Exit Bounce Rate
7,124 4,094 00:02:00 39.54% 52.72%
% of Total: 0.20% % of Total: 0.17% Site Avg: 00:01:44 Site Avg: 35.94% Site Avg: 48.67%
(3,541,008) (2,366,179) (16.22%) (10.04%) (8.33%)
1. 201212 627 303 00:01:51 30.14% 45.65%
2. 201301 899 473 00:01:57 34.93% 45.59%
3. 201302 707 373 00:02:07 34.94% 54.23%
4. 201303 643 377 00:01:38 41.21% 56.11%
5. 201304 727 400 00:01:31 37.55% 55.28%
6. 201305 376 222 00:01:51 42.02% 55.46%
7. 201306 436 272 00:02:01 40.60% 48.18%
8. 201307 580 366 00:02:16 44 .14% 55.14%
9. 201308 554 358 00:02:25 45.31% 57.14%
10. 201309 520 312 00:02:00 40.58% 48.34%
11. 201310 541 319 00:02:16 43.81% 53.29%
12. 201311 514 319 00:02:35 46.50% 56.41%
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Healthcare Quality Reporting Program - Nursing Home Information<br>

Nursing Homes:

The Rhode Island Department of Health's (HEALTH) Healthcare Quality Reporting Program is requesting that all RI Nursing Homes take 10-15
minutes to complete a brief questionnaire about your agency, services and service areas.

Nursing Home Administrators are asked to work with their teams to consider the questions and submit a single response by COB on Friday -
December 13th.

The information you provide will serve two needs:

1. To create a new Nursing Home Summary Report designed to inform consumers' decision making by helping them understand how your
facility compares to your peers. This short report will summarize some of the existing information now available from HEALTH and
Medicare and will be published on HEALTH's website. Case managers will be able to provide copies to patients.

2. To create a Nursing Home Resource Guide for referring hospitals. Healthcentric Advisors' Safe Transitions team will compile your
responses into a resource guide. This detailed guide will be shared with referring ED and Case Management departments so they have a
better understanding of the services that each facility is able to offer and contact information for key personnel.

All nursing homes are required by regulations to submit data and information to HEALTH, as requested. In the event that you do not respond by
December 13th, your facility will have missing information in the consumer and hospital reports and you may be subject to a state citation.

Thank you in advance for your timely response. Please don't hesitate to contact us with questions.
Sincerely,

Samara Viner-Brown, MS

Chief, Center for Health Data and Analysis

Gail Patry, RN
Chair, Nursing Home Subcommittee




Healthcare Quality Reporting Program - Nursing Home Information<br>

Please provide the following information about your organization.

Facility Name: | |

Facility Address: | |

City/Town: | |

State: I

ZIP Code:

RI County:

|

|
Phone: | |
Fax |

Please provide your license info:

RI License Number: | |

Medicare Provider ID (if | |
certified):

Please provide names and phone numbers for the following members of your
management team.

Administrator Name:

Administrator Phone:

DON Phone:

Assistant DON Name:

| |
| |
DON Narne: | |
| |
| |
| |

Assitant DON Phone:

Please provide the following information about the Admissions Director at your facility.

Admissions Director Name:

Phone:

Admission Availability (hours):

| |
| |
Other (e.g., pager or alternate contact) | |
| |
| |

Admission Availability (days of week):




Healthcare Quality Reporting Program - Nursing Home Information<br>

Please provide names and phone numbers for the following medical staff.

Medical Director Name:

Medical Director Phone:

Assistant Medical Director Name:

Nurse Practitioner Name:

| |
| |
| |
Assistant Medical Director Phone: | |
| |
Nurse Practitioner Phone: | |

If you would like to list additional medical staff, please use this space to include their
names, titles and phone numbers.




Healthcare Quality Reporting Program - Nursing Home Information<br>

Please indicate which insurance plans your facility accepts. (Select all that apply.)

|:| Cigna |:| Private pay |:| Workers' compensation

|:| Other (please specify):

What is your bed capacity?

Total capacity: |:|
Short-stay beds (skilled only): |:|
Long-stay beds: |:|
Respite care: |:|
Assisted living:

Independent living: |:|
Other (Please specify): I:l




Healthcare Quality Reporting Program - Nursing Home Information<br>

Does your direct-care staff have consistent assignment? (i.e., do they care for the same
residents daily?)

Please indicate how often you have primary care clinician services (at least one physician,
NP, or PA in the facility).

O <3 days per week

O Other (please specify):

Is there a clinician available during off hours? (Please select all that apply)
|:| No

|:| Yes, there is a clinician on-call in the evenings

|:| Yes, there is a clinician on-call overnight

Please indicate which therapies your facility has available. (Select all that apply.)
|:| Occupational |:| Outpatient Occupational

|:| Physical |:| Outpatient Physical

|:| Respiratory |:| Outpatient Speech

|:| Other (please specify):

Please indicate how often you have physical therapy services.

O <3 days per week

O Not applicable, we do not offer this service

Other (please specify)




Healthcare Quality Reporting Program - Nursing Home Information<br>

Please indicate how often you have occupational therapy services available.

O <3 days per week

O Not applicable, we do not offer this service

Other (please specify)




Healthcare Quality Reporting Program - Nursing Home Information<br>

Please indicate which diagnostic testing your facility provides. (Select all that apply.)

I:I Bladder Ultrasound

|:| Brain Natriuretic Peptide

I:I Other (please specify):

I:I INR I:‘ Troponin

|:| Stat lab tests (<8 hrs)

|:| Stat x-rays (<8 hrs) |:| Ultrasound
|:| Swallow Studies

Please indicate which consultants your facility has available. (Select all that apply.)

|:| Other (please specify):

Please indicate which social and psychological services your facility has available. (Select

all that apply.)

|:| Licensed Social Worker

|:| Psychological Evaluation and Counseling by a Licensed Clinical Psychologist

|:| Other (please specify):




Healthcare Quality Reporting Program

- Nursing Home Information<br>

Does your facility have a dementia care unit?
I:I No, we do not have a dementia care unit
|:| Yes, we have a secure dementia care unit

|:| Yes, we have a non-secure dementia care unit

Please indicate which of the following end-of-life services your facility has. (Select all that

apply.)

I:I Hospice care (in house)
|:| Hospice care (consulting)
|:| Palliative care (in house)

I:I Palliative care (consulting)

|:| Other (please specify):

Please indicate which nursing services your facility has available. (Select all that apply.)

I:I Glucose monitoring at least every shift

|:| Daily weights

|:| Frequent vital signs (e.g., every 2 hrs)

|:| Incentive spirometry

I:I Other (please specify):

I:' Nebulizer treatments

|:| Neurological checks

|:| 02 saturation

|:| Strict intake and output (I & O) monitoring




Healthcare Quality Reporting Program - Nursing Home Information<br>

Does your facility have the capacity to take a patient who is currently on a ventilator?

Please indicate which interventions your facility has available. (Select all that apply.)
|:| Advanced CPR (ACLS capability) |:| IV meds - Other (e.g., furosemide) |:| Respiratory: CPAP
I:I Analgesic pumps I:I Nutrition: G-tube I:‘ Respiratory: Nebulizers

|:| Automatic defribrillator |:| Nutrition: J-tube |:| Respiratory: Pluerex

|:| Central Line |:| Nutrition: NG-tube |:| Specialize in dementia care
|:| Dialysis |:| Nutrition: PD |:| Surgical drain managment

|:| Dialysis: Peritoneal |:| Nutrition: TPN |:| Tracheostomy management

|:| Isolation (for MRSA, VRE, etc.) |:| Ostomy care |:| Wounds: Complex dressings

|:| IV antibiotics |:| PICC insertion |:| Wounds: VACS-KCL
|:| IV Clysis |:| PICC management

I:I IV fluids (initiation and maintenance) I:I Respiratory: Bi-pap

|:| Other (please specify):

Please indicate which pharmacy services your facility has available. (Select all that apply.)

I:I Emergency kit with common medications for acute conditions

|:| New medications filled within 8 hours

|:| Other (please specify):




Healthcare Quality Reporting Program - Nursing Home Information<br>

Please share your social media outlet links: (optional)

Website:

Facebook:

| |
| |
Twitter: | |
Linkedln: | |




Healthcare Quality Reporting Program - Nursing Home Information<br>

Please share any additional thoughts regarding your facilities' capabilities or the use of
this information by patients/families or referring hospitals (ED/Case Management).

A

Thank you for completing these questions. If you would like confirmation of your participation in this survey for your records, please print this screen.
Unfortunately, this survey tool does not permit us to send you individual confirmation of survey completion.

With additional questions, please contact:

Samara Viner-Brown, MS

Chief, Center for Health Data and Analysis

Gail Patry, RN
Chair, Nursing Home Subcommittee
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Nursing Home Summary Report

The Rhode Island Department of Health publishes information about nursing homes. If you know that you or a family member will need nursing
home care, this information can help you compare nursing homes and choose among them. You may also want to visit nursing homes and to ask
friends and family members for their thoughts and experiences.

This report summarizes information from the Department of Health (www.health.ri.gov/nursinghomes/about/quality) and Medicare
(www.medicare.gov/nursinghomecompare). Reports with more information are available at those websites.

This report is updated every time there is new information for one of the columns below. You can learn more about what is in this report, including
definitions and time periods for each column of information, by reading the Methods Report. Please contact nursing homes directly with questions,
to inquire about private insurance, to check on bed availability or to schedule a tour.

Contact Information: Capacity Certification Quality And Satisfaction:
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Alphabetical By County City Phone Fax > > & s s 1o} o & T =Ec
Bristol County
Crestwood Nursing Home Warren 76
Grace Barker Nursing Home Warren 86
Saint Elizabeth Manor, East Bristol 133
Bay
Silver Creek Manor Bristol 128
Warren Skilled Nursing & Warren 63
Rehabilitation
Kent County
Alpine Nursing Home Coventry 60
Avalon Nursing Home Warwick 31
Brentwood Nursing Home Warwick 96

Reports with more information about quality and satisfaction are available at www.health.ri.gov/nursinghomes/about/quality.
Last updated: 10/15/13 1 Center for Health Data and Analysis




INTEGRITY IN THE HEALTH PROFESSIONS

Failure to Become Immunized When Caring for Patients:
An Ethical and Professional Obligation

LORI KEOUGH, PhD, MEd, FNP-BC

In late September 2012, changes to the Rules and
Regulations Pertaining to Immunization, Test-
ing, and Health Screening for Health Care
Workers (R23-17-HCW) were proposed to
reflect the most current (2011) recom-
mendations of the Center for Disease
Control’s (CDC) Advisory Com-
mittee on Immunization Practices
(ACIP). One of the proposed changes
drew many people to a public hearing: the
requirement that all Health Care Workers
(HCW) either receive seasonal influenza vaccine
or wear a mask when providing face-to-face patient
care during “period(s) in which flu is widespread.” A
brief review of the rationale for mandating seasonal influ-
enza vaccination among HCWs follows, along with ethical
implications. The risks and benefits of seasonal influenza
vaccination are reviewed as well.

Who Must Be Vaccinated And Why?
HCWs make valuable contributions to our health care sys-
tem and are essential in meeting patients’ health care needs.
HCWs, broadly defined, are those individuals who are em-
ployed or volunteer in a health care facility and have direct
contact with patients, including, but not limited to, physi-
cians, physician assistants, nurses, nursing assistants, phar-
macists, clinicians and therapists from all disciplines (for a
complete definition see RI Regulations: R23-17-HCW, 2012).
When individuals become licensed HCWs, they accept the
responsibility to uphold professional standards of care and
practice, defined by a specific code of ethics. Regardless of pro-
fessional discipline, all HCWs are obligated to adhere to the
general ethical principles of non-maleficence, the duty “to do
no harm,” and beneficence, to behave in way that promotes
patients’ best interests. These principles imply an obligation
not to expose patients to vaccine-preventable illnesses which
HCWs may themselves contract and transmit to patients,
in short, to make provisions (e.g., vaccination of HCWs) to
avoid doing harm to patients and to enable HCWs to contin-
ue giving care to patients (by themselves avoiding illness).
The notion that HCWs may spread pathogens dates back
to Ignaz Semmelweiss’ 19th-century data on the infection of
patients whose providers had not washed their hands. Since
that time, HCWs have been enjoined to minimize the risk of
disease transmission to patients (and vice versa) by washing

WWW.RIMED.ORG | RIMJ ARCHIVES | NOVEMBER WEBPAGE

hands before and after patient encounters, by allow-
ing themselves to be screened for communicable
diseases such as tuberculosis, and by allowing
themselves to be vaccinated against vac-
cine-preventable communicable diseas-
es such as rubella. (See, for example,
relevant Rhode Island regulations:
http://www.health.ri.gov/immuniza-
tion/for/healthcareworkers /index.php).

Why Vaccinate?
Seasonal influenza is a significant public health
issue. In the United States alone, it causes more than
200,000 hospitalizations and 36,000 deaths annually.!
Fortunately, seasonal influenza vaccines have proven to
be effective in preventing illness onset in a majority of ex-
posed-but-vaccinated people, with the exception of those
who are immune-compromised or immune-suppressed.
Several random control trials have demonstrated signifi-
cant reductions in influenza-related mortality — as high as
44% among nursing home residents and hospital inpatients
— when HCWs are vaccinated.”® Similarly, mathematical
models of seasonal influenza vaccination of HCWs in nurs-
ing homes suggest a 60% prevention of influenza virus
infections among vulnerable patients.'”

Reasons to vaccinate both patients and HCWs against
influenza are well documented. HCW vaccination indirect-
ly protects high-risk patient populations for which direct
immunization does not suffice to reduce risk, e.g., infants,
elders, and patients who are immune-compromised or im-
mune-suppressed.® As well, vaccination reduces the risk
that HCWs will become infected, thus contributing to soci-
etal immunity (“herd immunity”), and reducing workforce
attrition during influenza outbreaks. !

In fact, many scientific and government organizations
have recognized the importance of HCW seasonal influen-
za vaccination, and have supported efforts to increase the
proportion of HCWs thus vaccinated. Since July 2007, for
example, the Joint Commission has required some hospi-
tals and long-term care centers to establish onsite influenza
vaccination programs, including education and the evalua-
tion of coverage. In this vein, the Centers for Medicaid and
Medicare Services is likely to require hospitals (beginning
in 2013) to report influenza vaccination coverage as part of
inpatient quality reporting. Furthermore, many professional
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societies have endorsed influenza vaccination requirements
for HCWs: the Infectious Diseases Society of America, the
National Foundation for Infectious Diseases, the Society for
Healthcare Epidemiology of America, the Association for
Professionals in Infection Control, and the American College
of Physicians. (See: http://www.immunize.org/honor-roll/)

Table 1. Benefits and risks associated with administration of influenza vaccine

Costs

Benefits

Vaccine Side Effects:

Soreness at the injection site, low-grade
fever, aches, Guillian Barre Syndrome,
allergic reaction

Patient Safety and Public Health:
¢ Decreased morbidity and mortality
e Increased safety and quality of care

Economics:
Upfront costs for employers offering
vaccines at no cost to employees

Economics:

Savings in influenza related health care
expenditures and time missed from work
due to illness

The Historical and Scientific Aspects

of Vaccine Controversy

The controversy surrounding mandatory vaccination, in
general, dates back almost a century (Stern, 1927), and per-
haps even further. The controversy incorporates issues of in-
dividual rights as well as ethical obligations to do no harm
and to promote the best interests of patients, and the costs
and benefits of seasonal influenza vaccination for various
groups (Table 1).

Safety Issues

Safety concerns (vaccine side effects) likely represent the
most commonly cited reason to not be vaccinated. Although
seasonal influenza vaccine is both safe and effective most of
the time, adverse reactions can and do occur. These events
are closely monitored and researched by the CDC’s Vaccine
Adverse Events Reporting System (VAERS). In 1990, VAERS
was established as a national passive reporting system, ac-
cepting reports from the public on adverse events associated
with vaccines licensed in the United States. According to
VAERS (http://www.cdc.gov/flu/professionals/acip/adverse-
tiv.htm), serious adverse events are rare, often 1 or 2 per mil-
lion, and in clinical trials, serious adverse events associated
with the use of seasonal influenza vaccine were reported to
occur in less than 1% of all vaccinations.''® Similarly, al-
though it is true that an individual can be vaccinated and
still contract the flu, being vaccinated significantly decreases
the chance of disease transmission.>”

Why Mandate?
Significant precedents for mandatory vaccination are well

INTEGRITY IN THE HEALTH PROFESSIONS

since 1981, with a national goal of 90% of HCWs vaccinated
(CDC, 2012). As noted, some health care organizations offer
no cost vaccines to their workforce and others assure high
vaccination rates by mandating vaccination. Nonetheless,
during the 2009-2010 influenza season, an estimated 61.9%
of HCWs were vaccinated, and during the 2010-2011 influ-
enza season — the season after the 2009 HIN1 pandemic
- an estimated 63.5% of HCWs were vaccinated. In compar-
ison, 98.1% of HCWs whose employers assured vaccina-
tion were vaccinated in the 2010-2011 influenza season.'>"’

Given the history of vaccine uptake percentages in HCWs
whose employers offer optional influenza vaccination, it is
unlikely that voluntary programs will achieve vaccination
rates sufficient to protect the health and safety of patients.
Therefore, in line with licensed health professionals’ obli-
gation “to do no harm” (non-maleficence), on the one hand,
and to promote health (beneficence), on the other, mandat-
ing seasonal influenza vaccination is essential.

We should note that In the United States, HCWs are not
the only group required to be vaccinated against commu-
nicable diseases. Children, for example, are required to be
vaccinated prior to enrollment in school, camp or child care
settings — a requirement that dates back to the 1850s in
Massachusetts for smallpox vaccination.'s!”

Why Regulate?

In the past, seasonal influenza vaccination has been left in
the hands of individual health care organizations, under the
aegis of quality and safety standards. Some offered vaccina-
tion; others required it. Some offered vaccine at no cost to
HCWs, while others passed on the cost to HCWs. In a situ-
ation such as this, rules and regulations, under the aegis of
strong laws, are a good way to achieve uniformity.

Newly promulgated (December 2012) regulations in
Rhode Island do not require HCWs to obtain annual vac-
cinations for seasonal influenza, but rather, require HCWs
to protect their patients against influenza transmission one
way or another: either by being vaccinated, or by wearing
a mask for direct patient contact during periods in which
flu is widespread. This approach places responsibility on the
individual HCW, who, not withstanding possible medical
exemptions, is accountable for his/her choice to obtain, or
not obtain, the influenza vaccine.

Ever since society began understanding the mechanisms
of communicable disease transmission, HCWs have had an

Table 2. Early 20th Century Reports of Communicable Disease Cases and Deaths

in the United States'

established in the United States.'* In the early 20th centu- Year of Reporting | Communicable Disease | Number of Cases | Number of Deaths
ry, for example, the country was ravaged by communicable 1900 Smallpox 21,064 894
diseases that have been virtually eliminated since that time 1920 Measles 469,924 7,575
1 1 14
becaus§ of mandatory vaccination (Table 2). - Diphtheria 147,991 13.170
Specifictoseasonal influenza vaccines, the CDC hasrecom-
. . 1922 Pertussis 107,473 5,099
mended that health care workers get yearly influenza vaccine
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ethical obligation to protect themselves and their patients
from exposure. Now, the obligation to protect patients from
seasonal influenza has been enshrined in Rhode Island law
and its accompanying rules and regulations. This develop-
ment will work to protect patients, enhance the public’s
trust, and protect a much-needed healthcare workforce.
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Association Between Influenza Vaccination and
Cardiovascular Outcomes in High-Risk Patients

A Meta-analysis

Jacob A. Udell, MD, MPH, FRCPC; Rami Zawi, MD; Deepak L. Bhatt, MD, MPH;

Maryam Keshtkar-Jahromi, MD, MPH; Fiona Gaughran, MD; Arintaya Phrommintikul, MD; Andrzej Ciszewski, MD;

Hossein Vakili, MD; Elaine B. Hoffman, PhD; Michael E. Farkouh, MD, MSc, FRCPC; Christopher P. Cannon, MD

IMPORTANCE Among nontraditional cardiovascular risk factors, recent influenzalike infection
is associated with fatal and nonfatal atherothrombotic events.

OBJECTIVES To determine if influenza vaccination is associated with prevention of
cardiovascular events.

DATA SOURCES AND STUDY SELECTION A systematic review and meta-analysis of MEDLINE
(1946-August 2013), EMBASE (1947-August 2013), and the Cochrane Library Central Register
of Controlled Trials (inception-August 2013) for randomized clinical trials (RCTs) comparing
influenza vaccine vs placebo or control in patients at high risk of cardiovascular disease,
reporting cardiovascular outcomes either as efficacy or safety events.

DATA EXTRACTION AND SYNTHESIS Two investigators extracted data independently on trial
design, baseline characteristics, outcomes, and safety events from published manuscripts
and unpublished supplemental data. High-quality studies were considered those that
described an appropriate method of randomization, allocation concealment, blinding, and
completeness of follow-up.

MAIN OUTCOMES AND MEASURES Random-effects Mantel-Haenszel risk ratios (RRs) and 95%
Cls were derived for composite cardiovascular events, cardiovascular mortality, all-cause
mortality, and individual cardiovascular events. Analyses were stratified by subgroups of
patients with and without a history of acute coronary syndrome (ACS) within 1year of
randomization.

RESULTS Five published and 1 unpublished randomized clinical trials of 6735 patients (mean
age, 67 years; 51.3% women; 36.2% with a cardiac history; mean follow-up time, 7.9 months)

were included. Influenza vaccine was associated with a lower risk of composite cardiovascular

events (2.9% vs 4.7%; RR, 0.64 [95% Cl, 0.48-0.86], P = .003) in published trials. A
treatment interaction was detected between patients with (RR, 0.45 [95% Cl, 0.32-0.63])
and without (RR, 0.94 [95% Cl, 0.55-1.61]) recent ACS (P for interaction = .02). Results were
similar with the addition of unpublished data.

CONCLUSIONS AND RELEVANCE In a meta-analysis of RCTs, the use of influenza vaccine was
associated with a lower risk of major adverse cardiovascular events. The greatest treatment
effect was seen among the highest-risk patients with more active coronary disease. A large,
adequately powered, multicenter trial is warranted to address these findings and assess
individual cardiovascular end points.
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mong nontraditional cardiovascular risk factors, there

remains interest in a potential association between re-

spiratory tract infections, of which influenza and in-
fluenzalike illnesses are common causes,"? and subsequent car-
diovascular events.3 Prior studies suggest that seasonal
influenzalike illnesses may explain a major determinant of the
timing of acute thrombotic vascular events in patients with pre-
viously stable coronary artery disease (CAD) and cerebrovas-
cular disease.? Further supporting this hypothesis, several epi-
demiological studies have suggested a strong inverse
longitudinal relationship between influenza vaccination and
therisk of fatal and nonfatal cardiovascular events.*'°° A few
small randomized clinical trials (RCTs) have explicitly tested
whether influenza vaccination may reduce the risk of cardio-
vascular events with large treatment effects.?°4 Based largely
on observational findings, medical association guidelines rec-
ommend universal vaccination in patients with, or at risk of,
cardiovascular disease for protection from general influenza
complications.?>?” Cardiovascular associations specifically rec-
ommended influenza vaccination for the secondary preven-
tion of ischemic heart disease in 2006 based on the earliest re-
ported RCT.?83! Because of the potential for confounding in
an observational study of this subject3?34 and because prior
meta-analyses included observational studies but omitted a
systematic review of all influenza vaccination randomized
trials,”-3%3% we set out to perform a systematic review and
meta-analysis of all randomized clinical trials of influenza
vaccine that studied cardiovascular events as efficacy or safety
outcomes.

Methods

Study Research

A systematic literature search of Ovid MEDLINE (1946-
August 2013), EMBASE (1947-August 2013), and the Cochrane
Library Central Register of Controlled Trials (inception through
August 2013) was conducted to identify all published random-
ized clinical trials involving humans and comparing influ-
enza vaccination with placebo or standard care. The search
used key terms including influenza, influenza vaccine, and car-
diovascular (eMethods in the Supplement). The search was not
restricted to any language. We subsequently searched and
evaluated all reference lists of eligible articles, online re-
sources such as cardiovascular and infectious disease confer-
ence abstracts from 2000 to 2013, and clinicaltrials.gov to en-
sure identification of all published and unpublished studies.

Study Selection, Data Extraction, and End Points

Two investigators (J.A.U. and R.Z.) identified and scrutinized
studies independently for potential inclusion. Disagree-
ments were resolved by consensus. Baseline characteristics,
outcomes, and safety events were extracted from the pub-
lished articles and confirmed by contacting the correspond-
ing investigator of each selected trial (eMethods in the Supple-
ment). An estimate of influenza virulence during each study
period was also identified and categorized into levels of
activity®” by searching the open-access online databases of the
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World Health Organization (WHO), Centers for Disease Con-
trol and Prevention (CDC), and the WHO FluNet registry (avail-
able at www.who.int/flunet; eTable 1 in the Supplement).3®

The primary end point of this analysis was a composite of
major adverse cardiovascular events (ie, cardiovascular death
or hospitalization for myocardial infarction, unstable angina,
stroke, heart failure, or urgent coronary revascularization). The
justification to select this composite primary end point was be-
cause eligible trials included such events as either a compos-
ite primary or secondary end point (efficacy trial) or as part of
severe adverse event monitoring (safety trial) in each study
(eTable 2 in the Supplement). If a composite end point was in-
determinable, fatal and nonfatal myocardial infarction and
stroke events were used. The secondary end point was car-
diovascular mortality and other individual cardiovascular
events. All events occurring within 12 months of follow-up were
included.

Selection Criteria

We applied the following screening criteria to determine quali-
tative eligibility: randomized clinical trials of adults compar-
ing experimental or commercially approved influenza vacci-
nations with either placebo, control, or a strategy of more
intense vs standard vaccination; short-term efficacy (dura-
tion of follow-up, 28 days to 1 year); and a sample size of at least
50 patients. A strategy of a more intense vaccination in-
cluded comparisons between standard-dose intramuscular vac-
cines with either a higher dose or higher concentration of in-
tramuscular vaccine, abooster of standard vaccine among poor
seroresponders, experimental virosomal vaccine with higher
antigenicity, or concomitant intranasal vaccine vs similar pla-
cebo (eMethods in the Supplement).

Quality Assessment

The methodological quality of each trial was evaluated for risk
of bias using standard criteria: method of randomization; al-
location concealment; patient, investigator, and outcome as-
sessor blinding; selective outcome reporting; incomplete out-
come ascertainment; and other potential sources of bias as
recommended by the Cochrane Collaboration.3° Studies were
categorized (Table) as high quality if at least the first 3 criteria
were clearly described and accounted for, as low quality if any
aspect of the first 3 criteria was unaccounted for, or as other-
wise of uncertain risk of material bias. An alternative quality
score for evaluating RCTs*® was also applied with a score of
3 or greater indicative of high quality (Table).

Statistical Analysis

Data from each trial were entered on an intention-to-treat ba-
sis according to the recommendations of the Cochrane Col-
laboration and the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement.>° Baseline
characteristics were summarized, and weighted means and
rates according to individual trial sample size were reported.
Trials were compared with risk ratios (RRs) as the measure of
effect, because accurate time-to-event data were not avail-
able in all trials. Summary RRs and 95% CIs were calculated
using a random-effects model for combining results across
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Table. Characteristics of Studies Included in the Meta-analysis

No. With No. in
Cardiac  Follow-up, No. in Inter-
Age, Mean Women Disease Mean Control Control Vaccine vention Influenza Trial Quality

Source Patient Cohort (SD), y* (%) (%) (Range), Mo Therapy Cohort Therapy Cohort Activity® (Score)© Region
Efficacy Trials: Influenza Vaccine vs Placebo/Control
FLUVACS,%%2%  |npatients with 65 (NR) 62 301 12 No 147 IMTIV 145 Sporadic Low (2) Argentina
2004 recent ACS or (31) (100) (1.0-12.0) treatment

outpatients with

stable CAD and

planned PCI
FLUCAD,?%23  Qutpatients with 60 (10) 181 658 9.8 IM 333 IMTIV 325 Regional High (5) Poland
2008 recent ACS or (27.5) (100) (0.1-12.2) placebo

stable CAD with

planned PCI
IVCAD,*° Inpatients and 55 (NR) 90 266 12 IM 131 IMTIV 135 Unknown Low (1) Iran
2009¢ outpatients with (33.8) (100) (NR) placebo

recent ACS or

stable CAD
Phrom- Inpatients with 66 (9) 193 439 11.8 No 218 IMTIV 221 Sporadic Low (3) Thailand
mintikul recent ACS (43.7) (100) (0.1-12.0) treatment and
etal,?*2011 Widespread
Safety Trials: Influenza Vaccine vs Placebo/Control
Govaert Outpatients 67 (NR) 969 249 5.0 IM 911 IMQIV 927 Regional Uncertain  the Nether-
etal,*! 1994 (52.7) (13.5) (2.5-5.0) placebo 4) lands
De Villiers Outpatients 70 (7) 1961 525 8.0 INL 1622 INL 1620 Sporadic High (5) South Africa
etal,*2 2009 (60.5) (16.2) (0.1-8.0) placebo LAIV
Total 67 (7) 3456 2438 7.9 3362 3373

(51.3) (36.2)
Safety Trials: Experimental vs Standard Influenza Vaccine
Jackson Outpatients 70 (3) 65 129 1.0 IMTIV 100 IMTIV 100 Sporadic High (4) United
etal,*® (32.5) (64.5) (1.0) plus INL and INL States
1999 placebo LAIV
De Bruijn Outpatients 52 (NR) 205 203 6.0 Standard 126 Virosomal 256 Sporadic Low (2) the Nether-
etal,** (53.7)  (53.1) (NR) IMTIV IMTIV lands
2005
FEVER,*° Outpatients 83 (9) 184 46 8.0 Standard 142 Booster 133 Regional Low (3) UK
2007 (66.9) (16.7) (4.0-9.0) IMTIV IMTIV
Falsey Outpatients 73 (6) 2008 523 6.0 Standard 1260 High- 2573 Regional High (5) United
etal,*® (52.3) (13.6)¢ (NR) IMTIV Dose IM States
2009 TIV
Forrest, Outpatients 69 (7) 1871 1908 8.0 Standard 1501 INL 1508 Sporadic Low (3) South Africa
etal,*’ (62.2) (63.4) (0.1-8.0) IMTIV LAIV
2011
Diaz- Outpatients 73 (6) 4915 2200 6.0 Standard 3050 High- 6108 Widespread High (5) United
Granados,*® (53.7) (24.0) (NR) IMTIV Dose IM States
etal 2013 TIvV
Total 72 (7) 9248 5009 6.9 6179 10 678
(55.8) (30.2)

Abbreviations: ACS, acute coronary syndrome; CAD, coronary artery disease;
INL, intranasal; IM, intramuscular; LAIV, live attenuated influenza vaccine; NR,
not reported; PCl, percutaneous coronary intervention; TIV, trivalent,
inactivated influenza vaccine; QIV, quadrivalent, inactivated influenza vaccine.

@ Some cells are without SD due to the mean data derived from distribution of
participants within age categories or group means being reported without SD.

bLevels of influenza activity according to the Centers for Disease Control and
Prevention and World Health Organization reports were categorized as (1) no
activity; (2) sporadic: isolated laboratory-confirmed influenza cases or a
laboratory-confirmed outbreak in 1institution, with no increase in activity; (3)
local: increased incidence of influenzalike illness (ILI), or less than 1
institutional outbreak of ILI or laboratory-confirmed influenza in 1region with
recent laboratory evidence of influenza in that region; virus activity no greater
than sporadic in other regions; (4) regional: outbreaks of ILI or
laboratory-confirmed influenza in more than 1region with a combined

population of less than 50% of the state’s total population; and (5)
widespread: outbreaks of ILI or laboratory-confirmed influenza in more than
50% of the regions in the state.

¢ Trial quality was determined as high quality by the Cochrane criteria if at least
the first 3 criteria were accounted for, low quality if any aspect of the first 3
criteria was unaccounted for, or otherwise of uncertain risk of material bias.
Trial scores were graded as high quality by the Jadad score criteria if the
quality of reporting of the aforementioned criteria provided a score of 3 or
greater. If the score was less than 3, the trial was considered low quality. Risk
of bias was evaluated by the method of randomization; allocation
concealment; double-blinding; outcome reporting and ascertainment; and
other sources.

9 Unpublished.
€ Represents past history of coronary artery disease only.

studies, which incorporates between- and within-study vari-
ance. A random-effects model was selected because hetero-
geneity among patient characteristics and vaccination effi-
cacy would unlikely result in a similar treatment effect across
trials.>* If an outcome of interest achieved pooled statistical
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significance, then the number needed to treat (NNT) and its
95% CI to avoid 1 event was derived from the inverse of the
pooled estimated absolute-risk difference and SE.

Primary analyses focused on published trials comparing
influenza vaccination with either placebo or control. When data

JAMA October 23/30, 2013 Volume 310, Number 16
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Figure 1. Study Flow Diagram

2189 Records identified through the
database search and other sources

—

51 Excluded (duplicate records)

2138 Records screened

2067 Excluded

1332 Irrelevant study design
610 Inapplicable treatment or control
101 Unrelated population
24 Indeterminate title/abstract

71 Full-text articles assessed for eligibility

59 Excluded

17 Not a randomized clinical trial
of influenza vaccine
21 Baseline CV history not recorded
10 No ischemic CV outcomes recorded
9 Repeat publication
1 Fewer than 50 participants
1 Unpublished and data not available

12 Randomized clinical trials included
in the qualitative synthesis

\
v v

6 Randomized clinical trials with
placebo or controlincluded in the
primary meta-analysis

6 Randomized clinical trials of
experimental vs standard vaccine
included in the secondary meta-analysis

CV indicates cardiovascular.

were available, analyses were further stratified by patients with
and without recent acute coronary syndrome (ACS) within 1
year of randomization. We focused on such patients because
of the seemingly greater effect size seen in the randomized
trials and the pathobiology in which a greater effect might be
anticipated in these patients with more active coronary dis-
ease. Secondary analyses included published and unpub-
lished trials. We further analyzed trials of more intense vs stan-
dard influenza vaccination to explore the consistency of
association of more immune activation against influenza with
cardiovascular risk.

When no events were observed within a treatment group,
a 0.5 correction factor was added to all values of that end point
for calculation of the RR and its variance.>*>3 To determine
whether there was heterogeneity between individual trials, we
assessed the Q statistic (a weighted index of effect estimate dif-
ferences across studies assuming a x? distribution) and I sta-
tistic ([Q - df1/Q x 100). Because the I* value quantifies hetero-
geneity on a scale of 0% to 100% and represents the extent of
inconsistency among trial results rather than a sampling er-
ror independent of the number of studies, an I of 75% or
greater was considered representative of high heterogeneity.>*
To assess for publication bias risk, funnel plots (precision [in-
verse of SE] vs logarithmic RR) were evaluated. Further sta-
tistical tests for funnel plot asymmetry were not conducted
given the limited specificity and power of these tests when
fewer than 10 studies are included in a primary meta-analysis.>®

Sensitivity Analysis
To test for heterogeneity among published and unpublished

trials, sensitivity analyses examining the robustness of the re-

JAMA October 23/30,2013 Volume 310, Number 16
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sults were explored by comparing random-effects results with
both fixed-effects and Yusuf-Peto models. This was achieved
by adding unpublished trial results to the pooled effect esti-
mate, and then sequentially removing each study result from
the pooled effect estimate. Heterogeneity among preplanned
subgroups was further explored in patients with and without
recent ACS, by trial quality, trial duration, sample size, use of
placebo, circulating influenza activity, and intention to study
cardiovascular efficacy or safety. Interaction terms represent-
ing these categories were tested for differences in treatment
effect between subgroups.>®

Two-sided P values were calculated with a P value less
than .05 considered significant for all tests. Statistical analy-
ses were performed with Review Manager (RevMan; Coch-
rane Collaboration), version 5.2.3.

. |
Results

Baseline Characteristics

We screened 2189 articles for eligibility and identified 71 po-
tentially relevant studies for further review. After excluding
59 studies, a total of 12 RCTs met our inclusion criteria for fi-
nal meta-analysis (Figure 1).2:23-24:4°-48 Among the 6 placebo
or control RCTs, 1753 patients were randomly assigned to re-
ceive 1intramuscular injection of standard influenza vaccina-
tion, 1620 toreceive a live, intranasal attenuated vaccine, 1375
toreceive intramuscular placebo, 1622 to receive intranasal pla-
cebo, and 365 to receive no treatment. Five trials were previ-
ously published,?23-24-41-42 and 1 trial is unpublished.*° These
trials were included in the final meta-analysis of influenza vac-
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Figure 2. Major Adverse Cardiovascular Events Comparing Influenza Vaccine vs Control

Influenza Vaccine Placebo or Control

No. of Total No. of Total Risk Ratio Favors ; Favors Placebo Weight,
Study Events Participants Events  Participants (95% CI) Influenza Vaccine : or Control %
Govaert et al,** 1994 7 927 5 911 1.38(0.44-4.32) 6.2
FLUVACS,?*2t 2004 32 145 54 147 0.60(0.41-0.87) —— 33.6
FLUCAD,*>?32008 16 325 30 333 0.55(0.30-0.98) —_— 18.9
De Villiers et al,** 2009 20 1620 20 1622 1.00 (0.54-1.85) —_— 17.6
Phrommintikul et al,>* 2011 20 221 42 218 0.47 (0.29-0.77) — 23.7
Total (95% ClI) 95 3238 151 3231 0.64 (0.48-0.86) <> 100.00
Heterogeneity: 12=0.03; x2= 5.59, (P=.23); I’=28% | e 7
Test for overall effect: Z=2.93 (P=.003) 0.1 1.0 10

Risk Ratio (95% Cl)

FLUCAD indicates FLU Vaccination Coronary Artery Disease; FLUVACS, FLU
Vaccination Acute Coronary Syndromes. Square data markers represent risk
ratios (RRs); horizontal lines, the 95% Cls with marker size reflecting the

statistical weight of the study using random-effects meta-analysis. A diamond
data marker represents the overall RR and 95% Cl for the outcome of interest.
Evaluated using the random-effects Mantel-Haenszel test.

cine vs placebo or control and their characteristics are sum-
marized in the Table. Overall, 6735 participants (mean age, 67
years; 51.3% women; 36.2% with a cardiac history) were fol-
lowed up for a mean duration of 7.9 months. An additional 6
trials comprising 16 857 patients (mean age, 72 years; 55.8%
women; 30.2% with cardiac history) randomized to various
strategies of experimental (n = 6179) vs standard (n = 10 678)
influenza vaccination for a mean duration of 6.9 months are
described in the Table.

Among the 12 trials, 5 were conducted with rigorous ran-
domization, allocation concealment, and double-blinding that
met the Cochrane criteria for high quality (low risk of bias; Table
and eFigure 1in the Supplement). Allowing inclusion of single-
blinded designs resulted in 4 more trials graded as high qual-
ity (eTable 3 in the Supplement). The remaining studies were
considered low or uncertain quality. Definitions of cardiovas-
cular outcomes were reported or provided by each efficacy trial,
followed standardized cardiovascular guideline diagnostic cri-
teria, and were generally comparable across trials. Outcome
assessment varied by frequency, type of follow-up (including
telephone, hospital or clinic, and home visit contact), and ad-
judication across trials.

Major Adverse Cardiovascular Events
For the 5 published RCTs comparing influenza vaccine with pla-
cebo or control, individual and pooled RRs for composite car-
diovascular events are provided in Figure 2. Among the 3238
patients treated with influenza vaccine, 95 patients (2.9%) de-
veloped a major adverse cardiovascular event compared with
151 of the 3231 patients (4.7%) treated with placebo or control
within 1 year of follow-up (RR, 0.64 [95% CI, 0.48-0.86];
P =.003; I? = 28%; Figure 2). This association represented an
absolute risk difference of 1.74% (95% CI, 0.81%-2.67%;
P =.003) or an NNT of 58 (95% CI, 38-124) to prevent 1 major
adverse cardiovascular event. The addition of the unpub-
lished data did not materially change the results (2.9% influ-
enzavaccine vs 4.6% placebo or control; RR, 0.64 [95% CI, 0.49-
0.84]; P = .001; eFigure 2 in the Supplement).

In a subgroup analysis of 3 RCTs of patients with CAD, there
was a significant interaction between the association of influ-
enza vaccine and cardiovascular risk among patient cohorts
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with and without recent ACS (P for interaction = .02; Figure 3).
Influenza vaccine was particularly associated with a lower risk
of major adverse cardiovascular events among patients with
a history of recent ACS (10.25% influenza vaccine vs 23.1% pla-
cebo or control; RR, 0.45[95% CI, 0.32-0.63]; P < .001; I? = 0%)
than patients with stable CAD (6.9% influenza vaccine vs 7.4%
placebo or control; RR, 0.94 [95% CI, 0.55-1.61]; P = .81; > = 0%).
Among the 789 patients with a history of recent ACS, the ab-
solute-risk difference of influenza vaccine vs placebo or con-
trol was 12.9% (95% CI, 7.75%-18.0%; P < .001) or an NNT of 8
(95% CI, 6-13) to prevent 1 cardiovascular event. Results were
similar with the addition of unpublished data (P for interac-
tion = .03; eFigure 3 in the Supplement).

Cardiovascular Mortality and All-Cause Mortality

In the 5 published RCTs comparing influenza vaccine with pla-
cebo or control that recorded fatal cardiovascular events, 42 of
3238 patients (1.3%) died of cardiovascular causes within 1 year
of being treated with influenza vaccine compared with 55 of 3231
patients (1.7%) treated with placebo or control (RR, 0.81[95% CI,
0.36-1.83]; P = .61; I = 68%; Figure 4). Subgroup analysis in trials
in which data were available demonstrated no significant inter-
action with a recent history of ACS (2.5% influenza vaccine vs
8.4% placebo or control; RR, 0.34 [95% CI, 0.13-0.85]) com-
pared with patients with stable CAD (2.1% influenza vaccine vs
2.3% placebo or control; RR, 0.90 [95% CI, 0.31-2.59]; P for in-
teraction = .17; eFigure 4 in the Supplement). Results were simi-
lar with the addition of unpublished data for cardiovascular mor-
tality overall (eFigure 5 in the Supplement) and by history of ACS
(eFigure 6 in the Supplement).

The majority of deaths observed across all 6 trials (includ-
ing published and unpublished data) were considered due to
a cardiovascular cause. Consequently, results were similar
when influenza vaccine was compared with placebo or con-
trol for all-cause mortality (1.9% influenza vaccine vs 2.1% pla-
cebo or control; RR, 0.85[95% CI, 0.45-1.61]; P = .62; I? = 61%;
eFigure 7 in the Supplement).

Other Cardiovascular Events and Active Control Trials
Individual nonfatal cardiovascular events, including myocar-

dial infarction, stroke, heart failure, hospitalization for un-
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Figure 3. Major Adverse Cardiovascular Events Comparing Influenza Vaccine vs Control Stratified by Timing of Acute Coronary Syndrome

Influenza Vaccine Placebo or Control

No. of Total No. of Total Risk Ratio Favors : Favors Placebo Weight,
Study Events  Participants Events  Participants (95% Cl) Influenza Vaccine : or Control %
Recent ACS
FLUVACS,?2t 2004 18 96 41 97 0.44 (0.28-0.71) —— 30.6
FLUCAD,?>% 2008 3 83 7 74 0.38(0.10-1.42) _— 7.1
Phrommintikul et al,%* 2011 20 221 42 218 0.47 (0.29-0.77) —a 29.3
Subtotal (95% CI) 41 400 90 389 0.45 (0.32-0.63) Q 67.0
Heterogeneity: t2=0.00; x2=0.09, (P=.96); I’=0%
Test for overall effect: Z=4.68 (P<.001)
Stable CAD
FLUVACS,*2t 2004 14 49 13 50 1.10(0.58-2.09) —— 21.7
FLUCAD,?*>23 2008 6 242 10 259 0.64 (0.24-1.74) —_— 11.4
Subtotal (95% Cl) 20 291 23 309 0.94 (0.55-1.61) 33.0
Heterogeneity: 2=0.00; x?= 0.81, (P=.37); I’=0%
Test for overall effect: Z=0.23 (P=.82)
Total (95% ClI) 61 691 113 698 0.57 (0.39-0.82) Q 100.00
Heterogeneity: ©=0.06; x= 6.01, (P=.20); I’=33 ‘ e ——
Test for overall effect: 7=3.00 (P=.003) 0.1 1.0 10

Test for subgroup differences: x2=5.11, (P=.02); I’=80.4%

Risk Ratio (95% Cl)

ACS indicates acute coronary syndrome; FLUCAD, FLU Vaccination Coronary
Artery Disease; FLUVACS, FLU Vaccination Acute Coronary Syndromes. Square
data markers represent risk ratios (RRs); horizontal lines, the 95% Cls with
marker size reflecting the statistical weight of the study using random-effects

meta-analysis. Diamond data markers represent each subgroup and overall RR
and 95% Cl for the outcome of interest. Evaluated using the random-effects
Mantel-Haenszel test.

Figure 4. Cardiovascular Mortality Comparing Influenza Vaccine vs Control

Influenza Vaccine Placebo or Control

No. of Total No. of Total Risk Ratio Favors ; Favors Placebo Weight,
Study Events  Participants Events  Participants (95% Cl) Influenza Vaccine : or Control %
Govaert,* 1994 6 927 3 911 1.97 (0.49-7.84) —_— 16.6
FLUVACS,2t 2004 9 145 26 147 0.35(0.17-0.72) —_— 25.5
FLUCAD,?>23 2008 2 325 2 333 1.02(0.15-7.23) 11.2
De Villiers et al,*2 2009 20 1620 12 1622 1.67 (0.82-3.40) —— 25.6
Phrommintikul et al,** 2011 5 221 12 218 0.41(0.15-1.15) —_— 21.1
Total (95% CI) 42 3238 55 3231 0.81(0.36-1.83) <> 100.00
Heterogeneity: ©?=0.54; x2=12.36, (P=.01); I’=68% T T T T
Test for overall effect: Z=0.50 (P=.61) 0.1 1.0 10

Risk Ratio (95% Cl)

FLUCAD indicates FLU Vaccination Coronary Artery Disease; FLUVACS, FLU
Vaccination Acute Coronary Syndromes; IVCAD, Influenza Vaccine for Coronary
Artery Disease. Square data markers represent risk ratios (RRs); horizontal lines,
the 95% Cls with marker size reflecting the statistical weight of the study using

random-effects meta-analysis. A diamond data marker represents the overall
RR and 95% ClI for the outcome of interest. Evaluated using the random-effects
Mantel-Haenszel test.

stable angina or cardiac ischemia, and urgent coronary revas-
cularization occurred infrequently and were not universally
recorded across all 6 trials. None of these individual nonfatal
cardiovascular events were statistically significant (eFigures
8-12 in the Supplement). In the 6 active control trials, 42 of
10 678 patients (0.39%) developed a major adverse cardiovas-
cular event with more potent vaccine compared with 37 of 6179
patients (0.60%) treated with standard vaccine (RR, 0.72[95%
CI, 0.42-1.13]; P = .16; I? = 0%; eFigure 13 in the Supplement).

Sensitivity Analyses

No significant heterogeneity was detected for either the pri-
mary or any secondary end points. Visual inspection of fun-
nel plots suggested no evidence of publication bias (eFigures
14-16 in the Supplement). Results for the primary end point
were similar when analyses were compared with fixed-
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effects or Yusuf-Peto models and remained significant after re-
moval of any trial from the pooled result (eTable 4 in the
Supplement). In addition, there was no significant difference
in the cardiovascular risk associated with influenza vaccine
among other subgroups, level of influenza activity, or dura-
tion of follow-up (all P for interaction values >.14), except for
the comparison of trials recording efficacy or safety events (P
for interaction = .03; eTable 5 in the Supplement).

|
Discussion

In our meta-analysis of 6735 patients with varying degrees of
cardiovascular risk, influenza vaccination was associated with
a significantly lower risk of major adverse cardiovascular
events. The risk associated with influenza vaccination was ro-
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bust, with a greater association seen among patients with re-
cent ACS compared with patients with stable CAD.

Influenza and Cardiovascular Risk

Although acute influenza infection is an independent risk fac-
tor for fatal and nonfatal cardiovascular events, the mecha-
nism underlying that risk is less clear, but may relate to trig-
gering the rupture of a vulnerable atherosclerotic plaque, fluid
overload heart failure, myocarditis, arrhythmia, or the sus-
ceptibility of a frail and vulnerable patient.*7-9-57:58 Several ob-
servational studies support a potential association between the
proximity of an acute respiratory infection and an increased
risk of acute cardiac and cerebrovascular events.>*%'> Whether
influenza vaccination can prevent these events remains
controversial.”® As we reviewed the literature, there ap-
peared to be a considerable amount of evidence supporting an
association between influenza vaccination and a lower risk of
major clinical outcomes, such as cardiovascular mortality or
nonfatal cardiovascular events, based on case-control, case-
series, cohort studies, and limited prior reviews of RCTs with
inherent potential for confounding and bias.*7:10-19:3236 Thig
may explain in part why less than a third of the general popu-
lation in North America and less than half of high-risk pa-
tients annually consent to influenza vaccination.®°-¢4 Never-
theless, influenza is one of the most common, contagious, and
morbid respiratory infections with a seasonal pattern of af-
fliction during winter climate.'*®> Several seasonal influenza
vaccines are manufactured annually and universally pro-
vided with the dual goal of decreasing viral transmission and
preventing influenza-related morbidity and mortality.?”¢4 If
severe influenza-associated morbidity and mortality is in part
due to acutely triggered ischemic cardiovascular events, and
avaccine preventing influenza could decrease the risk of car-
diovascular events, then this therapy could address a sizable
component of residual cardiovascular risk not addressed by
current therapy and provide yearlong coverage through 1
simple inoculation.

Randomized Studies of Influenza Vaccine

and Cardiovascular Risk

There has been no large, adequately powered multicenter RCT
testing influenza vaccination for the prevention of cardiovas-
cular events. Several small RCTs have been conducted that either
explicitly tested whether influenza vaccine compared with pla-
cebo or control may reduce cardiovascular events or carefully
reported adverse events within trials of influenza vaccine for
other purposes that can inform clinical practice.2°244°-48 Four
of the 6 trials explicitly tested the cardiovascular benefit hy-
pothesis. The FLU Vaccination Acute Coronary Syndromes (FLU-
VACS) trial was the first to report on 301 patients with stable CAD
and myocardial infarction randomized in a single-blind man-
ner in Argentina to either influenza vaccine or no therapy.?®**
Vaccination reduced the RR of the primary end point of cardio-
vascular death and the secondary composite outcome of car-
diovascular death, myocardial infarction, or unstable angina re-
quiring coronary revascularization, which was modestly
attenuated over time but remained robust at 1 year.?* Two sub-
sequent single-center trials studied patients with stable CAD.
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The Influenza Vaccination in Secondary Prevention From Coro-
nary Ischemic Events in Coronary Artery Disease (FLUCAD)
study, which randomized 658 patients in a double-blind fash-
ion after angiography to influenza vaccine or placebo from 2004
through 2005 in Poland,***3 demonstrated no effect on the pri-
mary end point of cardiovascular death but a nonstatistically
significant reduction in the secondary composite outcome of
cardiovascular death, myocardial infarction, coronary revas-
cularization, or cardiac ischemia driven primarily in patients
with recent ACS. The Efficacy of Influenza Vaccine in Reduc-
ing Cardiovascular Events in Patients With Coronary Artery Dis-
eases (IVCAD) study is an unpublished single-center, single-
blind, 1-year outcomes trial that demonstrated no reduction in
cardiovascular death or myocardial infarction in 266 random-
ized patients during the 2007-2008 influenza season in Iran.*°
A fourth trial of 439 patients with recent ACS without a history
of prior influenza vaccination was conducted in Thailand from
2007 to 2009.%4 Patients were openly randomized before hos-
pital discharge to receive influenza vaccination or routine care
with a 1-year blinded end point ascertainment. The composite
primary end point of cardiovascular death, myocardial infarc-
tion, unstable angina, heart failure, or stroke was significantly
reduced in vaccinated patients.>* Although levels of tradi-
tional influenza activity were low during this period, there was
a well-publicized outbreak of a pandemic influenza A(H1N1)
pdmog9 virus in the latter half of the trial that had an uncertain
influence on participants.®® The inability to demonstrate a re-
duction in fatal events within the 2 trials that studied patients
with relatively stable CAD, FLUCAD and IVCAD, may have been
aresult of studying a patient population with low absolute rates
of subsequent fatal cardiovascular events.?>*3

Several other RCTs of influenza vaccination recorded car-
diovascular events as part of a safety evaluation throughout
the past 20 years. However, in these trials it is likely that both
the relative lower proportion of participants studied with acute
coronary disease and the potential for selective outcome as-
certainment of cardiovascular events contributed to why these
studies added relatively few cardiovascular events to our
analysis.*"*® Still, despite differences in trial designs, risk of
bias, sample size, cardiovascular risk of participants, circulat-
ing influenza activity, vaccination strategy, duration of follow-
up, and number of observed events, our meta-analysis dem-
onstrated a consistent association between influenza
vaccination and a lower risk of cardiovascular events.

When results across trials were stratified by whether
treated patients had a recent ACS, influenza vaccination was
associated with the lowest risk of cardiovascular events in pa-
tients with the highest risk.>® Our findings provide some sup-
port for current guideline recommendations for influenza vac-
cination of patients with ACS.?°-3*

Quality of Evidence and Limitations

Overall, our findings are based on a relatively small number
of cardiovascular events (246 major adverse cardiovascular
events and 97 cardiovascular deaths) among trials that varied
in study design, intended primary outcomes, and patient popu-
lations. Subsequently, individual outcome analyses were of lim-
ited power. Moreover, several studies have design concerns re-
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garding bias from inadequate randomization, concealment, and
end point adjudication, which may limit our interpretation of
the association of influenza vaccination with a lower risk of
cardiovascular events.?® For instance, a significant difference
in the cardiovascular risk associated with influenza vaccine
compared with placebo was detected among the subgroup of
trials recording events as primary (efficacy) compared with sec-
ondary (safety) end points. This finding could suggest hetero-
geneity in outcome ascertainment between trials; however, it
should be considered in context of multiple testing and chance
of typelIerror. In addition, events such as unstable angina, car-
diac ischemia, and coronary revascularization events in-
cluded in a composite primary end point with myocardial in-
farction or cardiovascular death may not represent equal
weighting of cardiovascular morbidity. Finally, our meta-
analysis comprised a mix of both primary and secondary pre-
vention populations, challenging our ability to distinguish the
association of influenza vaccine with lower cardiovascular risk
in each group.

The strengths of the current study include efforts to iden-
tify and systematically review all influenza vaccine RCTs since
the inception of major biomedical literature databases, thereby
limiting the likelihood of publication bias and risk of confound-
ing from nonrandomized studies. In addition, we performed
a number of sensitivity analyses that revealed no suggestion
of inconsistency among trial results or missing data confirm-
ing the robustness of our primary results. In fact, funnel plots
suggest potential small trials of cardiovascular benefit may re-
main unpublished.
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Conclusion
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tion was associated with a lower risk of major adverse car-
diovascular events within 1 year. Influenza vaccination was
particularly associated with cardiovascular prevention
in patients with recent ACS. Future research with an
adequately powered multicenter trial to confirm the effi-
cacy of this low-cost, annual, safe, easily administered, and
well-tolerated therapy to reduce cardiovascular risk beyond
current therapies is warranted.
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