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Abstract: Background: Seasonal Influenza (“the flu”) is a respiratory illness caused by influenza viruses. Yearly
influenza vaccination is considered to be protective against illness and/or severity of illness and is recommended by CDC
for all individuals > 6 months of age. However, the effectiveness of influenza vaccine in older individuals has come under
question.

Objectives: To describe the clinical characteristics and treatment outcomes of patients admitted to an academic tertiary
care Veterans Administration hospital with influenza during the 2013-2014 influenza season and determine the impact, if
any, of prior influenza vaccination upon patient outcomes.

Methods: Medical electronic records were searched for all patients admitted to the Little Rock Veterans Administration
Hospital with proven influenza during the 2013-2014 influenza season. Cohorts of vaccinated and non-vaccinated patients
were then compared to determine the impact of prior influenza vaccination upon respiratory-failure and mortality.

Results: Seventy patients met selection criteria. Mean age was 66 years. Sixty-four (91%) patients had at least one
underlying co-morbid condition; these conditions included COPD, congestive heart failure, diabetes, and cancer. 60/70
(85%) tested positive for Influenza A, and 43 tested positive for HIN1. Oseltamivir was initiated in 55 (78%) patients.
Forty-four percent of the patients had been vaccinated. When separated by vaccination status, those who had been
vaccinated had higher rates of ICU admission, need for mechanical or non-invasive ventilation, and mortality. All but
mortality reached statistical significance.

Conclusion: The data suggest that there was no protective effect from prior vaccination in preventing hospital admission,

respiratory failure, and mortality in this population of older men admitted to the hospital with influenza.
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INTRODUCTION

Influenza (“the flu”) is a respiratory illness caused by
influenza viruses. It affects a large number of Americans on
a yearly basis, causing a spectrum of illness ranging from
self-limiting disease to disease severe enough to warrant
hospital admission [1, 2]. The United States Centers for
Disease Control and Prevention (CDC) states that flu
vaccination can reduce flu-related morbidity and mortality,
especially in the elderly with underlying medical conditions
[2-4] but the true efficacy of the vaccine has come under
question [5, 6]. The objectives of this study were to assess
the respiratory-failure and mortality in an elderly patient
population admitted to an academic tertiary care center in the
United States for influenza and to determine whether prior
vaccination had an impact upon severity of illness.
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METHODS

A retrospective chart review was conducted at the
Central Arkansas Veterans Healthcare System (CAVHS)
after obtaining the approval of the CAVHS Institutional
Review Board (599896-2). We requested a waiver of
informed consent and was approved by the IRB as this is a
retrospective chart review which involves minimal risk to the
participants. All data reported in this study are anonymous.
As part of standard patient care, all patients evaluated at
CAVHS with a clinical suspicion of the “flu” are tested for
influenza at the CAVHS lab using the influenza A/B panel.
This includes naso-pharyngeal swab testing for influenza
rapid antigen and Influenza A reverse transcriptase-
polymerase chain reaction (RT-PCR) for all who have either
negative rapid test results or test positive for flu A. All lab-
proven influenza (rapid and/or RT-PCR test positive)
patients admitted to the hospital from October 1, 2013 to
February 28, 2014 were included in this study.

Electronic medical records of infected patients were
queried to collect data on age, gender, influenza test results,
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length of stay, intensive care unit (ICU) stay, need for
positive pressure ventilatory support (PPV), treatments
including oseltamivir and antibiotics, and clinical outcomes.
We also obtained information on influenza vaccination
status; date, month, route of administration, and type of
influenza vaccination were directly obtained from the
electronic medical records. Study participants were
considered vaccinated if they had received >1 dose of any
seasonal influenza vaccine >14 days before onset of illness.

Statistical Analysis

Statistical analysis was conducted using SAS 9.3 version
(SAS Institute, Cary, NC). All reported p-values were two-
tailed and calculated with statistical significance set at
p < 0.05. Chi-square as well as Fisher exact test was used, as
appropriate to compare categorical variables. Independent
group t-testing was used to compare continuous variables.

RESULTS

A total of 70 patients were admitted to the Little Rock
VA with lab-proven Influenza over the study interval. The
patients ranged from 47 to 91 years of age, but were largely
older; mean and median ages were 66 and 65, respectively.
Only one patient (aged 47) was younger than 50 years of
age, 11 (16%) were in the 50-60 year age range, and 58
(83%) were over 60. Only 3 of the 70 patients were women.
Sixty of the seventy influenza patients (86%) were positive
for influenza A and the remaining 10 (14%) for influenza B.
The majority of influenza A disease was due to HINI
infection; 54 of the 60 influenza A patients had been sub-
typed using RT-PCR and 43 of the 54 were positive for
HINI. Sixty-four of the 70 patients (91%) had at least one
underlying co-morbid condition; these conditions included
COPD, congestive heart failure, diabetes, and cancer. Fifty-
five (79%) of the 70 patients were treated with oseltamivir,
and 51 (73%) were treated with antibiotics (with a large
number receiving both). Nineteen patients were admitted to
the ICU for respiratory failure. Seventeen patients (24%)
received positive pressure ventilatory support, with a roughly
even (11%/13%) distribution between non-invasive
ventilation and mechanical ventilation. Four patients died,
for an overall mortality of 6%.

Breakdown by vaccination status is presented in Table 1.
The vaccinated and non-vaccinated groups were roughly
equal; 31 (44%) had received a trivalent inactivated
influenza vaccine >14 days before onset of illness, and 39
(56%) had not received any prior vaccination. Most of these
non-vaccinated individuals refused the vaccine (as
documented in their medical records). There was no
statistically significant difference between the groups with
respect to the percentage of patients with comorbidities, the
percent with infiltrates on Chest X-ray, and the percent
treated with oseltamivir.

ICU Admissions and Positive Pressure Requirements by
Vaccination Status

The rate of influenza vaccination in patients requiring
ICU care was higher than in patients admitted to general
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Table 1.

Clinical characteristics of 70 influenza patients.
They are divided into vaccinated (n=31, 44%) and
unvaccinated (n=39, 56%) group for comaprision.
There was no statistically significant difference
between the groups except in a) age > 60 years; b)
ICU admission; and c¢) use of positive pressure
ventilation (marked with¥).

Patient Parameters Vaccinated Unvaccinated
N=31 N=39
Age Range
<50 years 0 1 (3%)
50-59 years 1 (3%) 10 (25%)
> 60 years* 30 (97%) 28 (72%)
Gender
Male 31 (100%) 36 (92%)
Female 0 3 (8%)
Comorbidities (any) 31 (100%) 33 (85%)
COPD 18 (58%) 18 (46%)
Diabetes Mellitus 11 (35%) 9 (23%)
CHF 7 (23%) 2 (5%)
Immunocompromised 6 (19%) 8 (21%)
Type of Influenza
Influenza A 25 (81%) 35 (90%)
HINI1 16 (52%) 27 (69%)
Influenza B 6 (19%) 4 (10%)
Infiltrates on CXR 11 (35%) 14 (36%)
Received Tamiflu 24 (77%) 31(79%)
Antibiotic therapy 24 (77%) 27 (69%)
Median length of stay (days) 6 4
Admitted to ICU* 12 (39%) 7 (18%)
PPV* 12 (39%) 5(13%)
Mechanical ventilation 6 (19%) 3 (8%)
Non-invasive ventilation 7(23%) 1(3%)
Outcome
Recovery 28 (90%) 38 (97%)
Death 3 (10%) 1 (3%)

medical floor; 63.2% (12/19) of patients requiring ICU
admission had been vaccinated, compared with only 37.3%
(19/51) of patients treated on general medical floor (p =
0.05) (Fig. 1). Similarly, 76.5% (13/17) of patients who
required positive pressure ventilation had been vaccinated,
compared with only 33.9% (18/53) of patients who did not
require positive pressure ventilation (p = 0.004) (Fig. 2).

Both age and COPD, the most prevalent comorbidity,
were evaluated to determine whether they were independent
predictors of ICU admission or the need for ventilatory
support for respiratory failure. No significant correlations
were found. Mean ages for those admitted to ICU versus
those treated on the medical floor were 65.8 and 65.7,
respectively (p = 0.969) (Fig. 3). Mean ages for those
requiring PPV and those not requiring PPV during
the hospital stay were 67.6 and 65.1 years, respectively
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Fig. (1). 100 % Stacked Column chart showing high rate of
influenza vaccination in ICU patients as compared to those treated
in non-ICU settings

100% -
80% -
60% -
—
p=0.004
40% -
20%
0% -

Required PPV Did not Require PPV

Percent of Influenza-positive patients

M Vaccinated B Not Vaccinated

Fig. (2). 100 % Stacked Column chart showing high rate of
vaccination in patients requiring positive pressure ventilation (PPV)
as compared to those who did not require PPV.

(p = 0.275) (Fig. 4). Similarly, the prevalence of COPD was
not statistically predictive of ICU admission (p = 0.902) or
of need for PPV (p = 0.486) (Figs. 5, 6).

Mortality

A total of four people (6%) died due to Influenza-related
complications. (Table 1) All had at least one significant
underlying co-morbid condition (COPD, CHF, DM). The
median age of patients who died was 65 years (range 64-66).
Of these, 2 were immunocompromised; one had been
receiving chemotherapy for metastatic cancer and the other
was on high-dose steroids. Three out of the 4 had been
vaccinated, 3 had influenza A, and HIN1 was documented in
2 of those 3. All 4 patients had received antibiotics for
pneumonia/sepsis and 3/4 had received oseltamivir.
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DISCUSSION

For most individuals the flu is self-limiting and recovery
occurs in less than two weeks even without medical care or
antiviral drugs [1, 2]. Some subsets of the population are at
higher risk for more severe disease. The elderly (>65 years
of age) appear to have the highest risk of increased morbidity
including respiratory failure, and mortality; it is estimated
that over 60% of all seasonal-influenza-related hospitalizat-
ions and 90% of seasonal-influenza-related deaths in the
United States each year occur in elderly persons [2, 3-7]. The
CDC states that flu vaccination can reduce flu illnesses,
doctors' visits, and missed work and school due to flu as well
as prevent flu-related hospitalizations and deaths, especially
in the elderly with underlying medical conditions [4]. The
CDC recommends annual flu vaccination for all individuals
> 6 months of age [4].

To the best of our knowledge, this is the first study in the
United States describing influenza morbidity and mortality
in this high-risk group admitted to a tertiary care center
during 2013-2014 flu season. Although, it is a protocol at
CAVHS to test all patients with flu-like symptoms with
rapid antigen testing and/or RT-PCR, we presume that all or
most patients admitted to CAVHS during the 2013-2014 flu
season, were captured. If any were missed, there is no way in
which the methods used in this study would have caused a
collection bias. The study group represents the older
population at most risk for morbidity and death according to
the CDC; only one patient was under 50 years of age, with
the majority over 60 years of age and a mean age of 66. The
vast majority also had co-morbidities. Of note, this study of a
VA population included only three women; if women have a
different profile of influenzal illness, those differences were
not captured by this study.

When the influenza-infected patients were divided
according to vaccination status, there were salient
differences; frequency of ICU admission was approximately
twice as high for vaccinated patients, and vaccinated patients
were more than twice as likely to receive mechanical
ventilatory support for respiratory failure. Our data thus
suggest that vaccination offered no protection against severe
illness in this population of patients admitted to the hospital.
The lack of protection documented by this study occurred
despite the facts that 1) the predominant influenza A strain
(80%) in our study population was pHINI, consistent with
the recent CDC interim report (8) and 2) this season’s
vaccine was considered to have provided substantial
protection against the circulating strains [8]. There was also
no protection against mortality; three out of 4 patients in this
study who died had received influenza vaccine.

The most common underlying medical condition in this
cohort of elderly patients was COPD (36/70, 51%). COPD
has been described previously as one of the major co-
morbidities in hospitalized influenza patients requiring ICU
admission and/or PPV for respiratory failure [9]. In our study
patients, the presence of COPD was not a significant
predictor either of ICU admission or of the need for
mechanical ventilation (Figs. 5, 6). Similarly, there was no
significant correlation between age and ICU admission or
need for ventilatory support for respiratory failure. The
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Fig. (3). Box-and-whisker plots comparing the mean age (represented by diamond within the box) in patients who were admitted to ICU (Y)

and in those treated in non-ICU setting (N). There was no significant difference in the mean levels among the two groups (P =0.969). The
horizontal line within the box represents the median and circles represent the outliers.
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Fig. (4). Box-and-whisker plots comparing the mean age (represented by diamond) in patients who required positive pressure ventilation

(labeled as 1) as compared to those who did not require PPV (labeled as 0). There was no significant difference in the mean levels among the
two groups (p = 0.275).
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Fig. (5). 100 % Stacked Column chart comparing the prevalence of
COPD among those who required ICU care vs no ICU (p=0.902).
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Fig. (6). 100 % Stacked Column chart comparing the prevalence of
COPD among those who required who required positive pressure
ventilation (PPV) as compared to those who did not require PPV (P
=0.486).

findings thus suggest that the likelihoods of ICU admission
and/or PPV requirement were related to the severity of
influenza illness itself rather than to COPD or age.

These findings are consistent with published studies that
suggest minimal or no influenza vaccine effectiveness in
preventing mortality in elderly people admitted with
influenza [5, 6, 10-13]. In a multivariate analysis of patients
hospitalized with influenza during the 2009 season, the
pHINI Virus Hospitalizations Investigation Team showed
no overall mortality benefit from prior influenza vaccination
[9]. Early antiviral treatment initiation (within 2 days of
illness) was the only variable significantly associated with a
positive outcome [9]. Another large study which included
1.4 million residents over the course of 15 influenza seasons
concluded that influenza vaccination prevented only about
4% of influenza-associated hospitalizations and deaths
occurring after hospitalizations among older adults in
Ontario, Canada [10]. Some studies have concluded the
contrary, that influenza vaccination reduces all-cause winter-
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season mortality in the elderly by 50% [14, 15]. Simonsen
and colleagues clearly demonstrated that this magnitude of
mortality benefit is not possible and irrefutably showed that
reported high vaccine effectiveness was due to flawed
designs and selection biases in those studies [16].

Apart from mortality, the broader efficacy of the
influenza vaccine has come under question [16-21]. The
estimates of efficacy listed in the interim CDC report are
limited to the prevention of outpatient medical visits [8].
Furthermore, the CDC itself recommends further studies to
measure vaccine effectiveness against more severe illness
outcomes such as hospitalization and death [8].

The limitations of this study include the following: 1) It
is an observational single-center study with a limited number
of patients. 2) Only one influenza season was covered. 3) As
noted, because of the veteran population, the study group
consisted almost exclusively of men, and the findings cannot
be confidently applied to women. There are several
strengths: 1) Routine in-house PCR testing for influenza
implies that most if not all patients admitted with influenza
were captured. 2) No patient’s vaccination status was based
upon self-reporting. Most veterans use the VA hospital
exclusively for all care, and any vaccinations (or refusals)
are well documented and easily found in the electronic health
records. 3) This study was conducted during a season in
which seasonal influenza vaccine was considered adequate,
providing substantial protection against the year’s circulating
strains, including pHINI1. Since vaccine effectiveness may
vary year-to-year depending on the circulating virus strain
and the vaccine match, our results and conclusions seem to
be clinically more relevant during this well-matched season.

Based on the current literature and these results, further
vaccine effectiveness studies to assess vaccine benefits in
preventing serious complications of influenza in the elderly
are clearly needed. The best approach would be to perform
large randomized placebo-controlled trials. However this is
not feasible at present and is an ethically arduous
proposition, especially given current influenza vaccination
policies. We would also suggest that it is time for the CDC
and other institutions to re-evaluate blanket policies with
respect to vaccination and to pave the way for randomized
trials.

In summary, this study of the impact of prior influenza
vaccine on severity of illness in older patients admitted with
the flu found no evidence of a protective benefit from the
vaccine. In fact, the prevalence of severe disease and
respiratory failure was statistically higher in the vaccinated
patients. These data add to a growing body of literature that
raises questions about the overall efficacy of the vaccine.
While even more data are awaited, we suggest a high index
of suspicion in people presenting with flu-like illness,
protocol-based testing to ensure rapid diagnosis, and early
treatment.
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