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ABSTRACT

Introduction: Globally, invasive pneumococcal disease poses
a major challenge to the health system and causes significant
economic burden. Pneumococcal vaccination is arecommended
and well adhered practice among paediatric age groups as
opposed to adult population, where it is often overlooked or
ignored. CDC recommends pneumococcal vaccination in all
subjects more than 65 years. In subjects less than 65 years,
those with certain associated medical conditions are targets to
pneumococcal vaccination strategy.

Aim: To evaluate the indications for pneumococcal vaccination
in adult subjects admitted with respiratory diseases to a
tertiary care facility, as well as to examine the adherence to
pneumococcal vaccination protocols. In those who were not
vaccinated as per guidelines, to determine the reasons for non-
compliance to vaccination guidelines.

Materials and Methods: This was a retrospective observational
study, which was carried out in the pulmonary medicine unit of a
tertiary care hospital in Kerala, Southern India. Subjects admitted
to the respiratory unit with various diseases over a three month
period from January 2018 to March 2018 were included in the
study. The demographic data, primary disease and medical
comorbidities were noted. The indications to pneumococcal
vaccination as per the CDC recommendations were evaluated.
The actual subjects who underwent vaccine administration were
noted down and reasons for non-compliance were recorded.
The collected data were analysed using descriptive statistical
methods, in which categorical variables were expressed as

frequency and percentage, and continuous variables were
analysed using mean and standard deviation with the Word
excel software.

Results: A total of 284 patients were admitted to the respiratory
unit in the study period due to varying primary respiratory
diseases and comorbidities. Of these 268 patients were eligible
for pneumococcal vaccination as per CDC criteria. Of these 268
patients 216 patients (80.59%) were vaccinated with either PPV
or PCV depending on patient preference. A total of 52 patients
were not vaccinated (19.4%). The reason for non-adherence
to vaccination in these patients was variable. Sixteen patients
(80.77%) received vaccination from another health care centre
outside our hospital prior to admission. Three patients (5.77%)
were transferred to another department for further care, but
vaccination was not done at either units. A total of 26 patients
(50%) with suspected Obstructive Sleep Apnea (OSA), who
were admitted for overnight polysomnography, were not given
vaccination although all of them had indications. One patient
expired and two patients (3.84%) refused due to social reasons.
Active counselling and vaccine recommendation was found to
be missing in the case records of four patients, (7.69%) probably
due to overlooking on the part of medical team.

Conclusion: Apneumococcal vaccinationadherencerateof81%
was noted in the present study. Indications for pneumococcal
vaccination were overlooked in a sizeable inpatient population
being admitted for overnight polysomnography. Active
counselling and vaccination recommendation was also missing
in a small number of subjects.
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INTRODUCTION

Invasive pneumococcal disease is an important cause of
morbidity and mortality in adults aged above 65 years of age.
Pneumococcal pneumonia, bacteraemia and meningitis are the
syndromes grouped under invasive pneumococcal disease.
Subjects with medical conditions that hamper their ability to mount
antibody response to capsular polysaccharides of pneumococci
are especially vulnerable [1]. Patients with chronic lung disease
are at increased risk for pneumococcal pneumonia, and patients
with medical comorbidities like chronic kidney disease, chronic
liver disease and heart failure are more likely to have adverse
outcomes if pneumonia occurs [2]. Asplenia greatly increases the
risk for overwhelming pneumococcal sepsis, and a cerebrospinal
fluid leak or a cochlear implant greatly increases the risk for
pneumococcal meningitis. In the last two decades, asthma is
also recognised as a significant risk factor for pneumococcal
disease [3]. Diabetes independently increases the likelihood of
invasive pneumococcal disease [4]. Pneumococcal vaccination is
recommended for all children and for adults who have a condition

that places them at increased risk for developing pneumonia
or invasive pneumococcal disease or having a risk for serious
outcome if pneumonia occurs.

Pneumococcal vaccination can reduce the mortality and
morbidity risks associated with pneumococcal diseases by
50%. It protects against invasive infections like, meningitis,
pneumonia and non-invasive infections like otitis media,
sinusitis and bronchitis. There are two types of pneumococcal
vaccines available for use. They are Polysaccharide and
conjugate vaccines. The polysaccharide vaccine contains
capsular polysaccharides from the 23 most commonly infecting
pneumococci that cause about 60% of all pneumococcal
infection in adults. The conjugate vaccine 13-valent
pneumococcal conjugated vaccine in which pneumococcal
polysaccharides are coupled with a carrier protein. While
PPV23 induces only serotype specific antibodies, PCV13
generates the formation of both serotype specific antibodies
and B memory cells, which are associated with a longer
duration of vaccine-induced immune responses [5].
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Despite clear-cut recommendations by the CDC [6], the
adherence to pneumococcal vaccine among adult subjects
has been traditionally low. Multiple factors contribute to low
vaccination rates, including ignorance about the vaccine, myths,
cost, suspicion on efficacy and fear of adverse effects. The
present study looks at the proportion of in-patient subjects of a
tertiary care respiratory ward who had one or more indications
to pneumococcal vaccination over a three month period, the
prescription rate among those who had indications and the cause
for non-adherence to vaccination strategy.

MATERIALS AND METHODS

The present study was a retrospective observational study which
was conducted in the respiratory in-patient ward of a tertiary care
hospital in Kochi, Southern India. The study was approved by
institutional ethics committee.

All patients who were admitted to the respiratory medicine unit with
various diseases over a three months period from January 2018
to March 2018 were included in the study. The available medical
records were studied with regard to the primary disease which
warranted admission and presence of any medical comorbidities.
All subjects were analysed with complete blood count examination,
fasting and post prandial sugar values, renal and liver function
tests, 12 lead EKG, echocardiography and ultrasound abdomen.
The presence of any indication for pneumococcal vaccination
as per the CDC recommendation was noted. As per CDC
recommendation pneumococcal vaccination is indicated in the
following class of patients [6].

a. Those more than 65 years of age

b. Those with any chronic disease of heart, lung, liver and kidney
Cc. Immunosuppressed

d.  Smokers.

Thosesubjectswhodonothaveanindicationforgivingpneumococcal
vaccination and those with any medical contraindication for an
IM or subcutaneous injection were excluded from the study. The
patients were explained about the need for vaccination and either
polysaccharide or conjugate vaccine was administered as per
patient’s preferences after obtaining their consent. The vaccination
was done by the staff nurse in charge of the patient. The adherence to
vaccination in those subjects who had indication for pneumococcal
vaccine was noted down. The percentage of patients vaccinated
in each of the common respiratory diseases group was studied. In
case of non-administration of vaccine, the reason for the same was
noted down. The collected data were analysed using descriptive
statistical methods and results were noted using SPSS software
version 25.

RESULTS

A total of 284 patients were admitted under our department
during the study period. Of these 268 patients, eligible for
pneumococcal vaccination as per CDC criteria were included in
the study. Of these, 173 (65.53%) were males and 95 (35.98%)
females. The mean age of study population was 67.2 years. The
demographic characteristics of the study subjects are depicted
in [Table/Fig-1]. Aimost half of the study subjects were greater
than 65 years, which itself is an indication for pneumococcal
vaccination even in the absence of associated medical diseases.
Patients less than 45 years contributed to only 11% (30 patients)
of study population.

Majority of patients were admitted with an exacerbation of
underlying airway disease, viz., COPD, asthma or bronchiectasis.
This was followed by pneumonia. Most of the patients (88.06%)
were having more than one comorbid illnesses. Majority of the
study group were having diabetes (193 patients, 72.01%) followed
by hypertension in 167 patients (62.31%). The thyroid dysfunction
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Characteristics Numbers Percentage
Age (years)
<45 30 11.19%
45-65 106 39.56%
>65 132 49.25%
Sex
Males 173 64.55%
Females 95 35.45%
Primary diseases
COPD 101 37.69%
Pneumonia 81 30.22%
ILD 4 1.49%
Bronchial asthma 30 11.19%
B 5 1.87%
OSA 26 9.70%
Hemoptysis 2 0.74%
Bronchiectasis 9 3.36%
Pleural effusion 7 2.62%
Pneumothorax 3 1.12%
Comorbid illnesses*
Diabetes 193 72.01%
Hypertension 167 62.31%
Thyroid dysfunction 144 53.7%
DLP 105 39.1%
Heart disease 56 20.89%
CKD/CLD 18 6.7%

[Table/Fig-1]: Demographic characteristics of study population.

“Most patients had combinations of any two or more comorbid illnesses

was seen in 144 patients (53.7%), dyslipidaemia in 105 patients
(39.1%) and heart diseases in 56 patients (20.89%). All these
patients were being followed up regularly as per the consultant’s
decisions. For the patients in need of multidisciplinary care, cross
consultations were taken from the concerned departments and
follow ups were arranged at the time of discharge.

Atotal of 268 subjects admitted in the study period had one or more
indications for pneumococcal vaccination. A total of 216 patients
(80.59%) were vaccinated with either PPV or PCV depending on
patient preference. The percentage of patients vaccinated in each
disease group is summarized in [Table/Fig-2]. A total of 52 patients
(19.4%) were not vaccinated. The reasons for failure to vaccinate
these patients were variable and summarized in [Table/Fig-3].
A total of 16 patients received vaccination from another health
care centre outside our hospital prior to the present admission,
and as such did not require further administration. Three patients
were later transferred to another department for further care, but
vaccination was not done at either unit despite indications for
the same. One patient expired during hospital stay. Two patients
refused vaccination despite counselling on the benefits of the
vaccine, due to concerns on the adverse effects of vaccine.
Active counselling and vaccine recommendation was found to
be missing in the case records of four patients, which may be
viewed upon as non-exploitation of the medical team to utilise
the vaccination opportunity. A total of 26 patients were admitted
with suspected OSA for overnight polysomnography. These
patients were discharged immediately after the study without
focus on the vaccination recommendations, although all of them
had medical comorbidities necessitating pneumococcal vaccine.
They were followed up in outpatient department with sleep study
reports. For those patients with associated chronic diseases,
consultations were taken from the respective departments and
managed accordingly.
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[Table/Fig-3]: Reasons identified for non-vaccination.

DISCUSSION

The present study reveals a pneumococcal vaccine administration
rate of 80.59% in subjects admitted to respiratory unit with various
demographic and medical indications for vaccination. This is in
sharp contrast to some of the previous studies conducted in this
arena, which have revealed adherence rates ranging from 2% to
82% [7-9]. A vaccine safety data link study has shown a vaccine
adherence rate of 26% only in 60-65 year old population, which
sharply rises to 82% in those above 65 years [10]. A single centre
cross-sectional study revealed a vaccination rate of 41% in diabetic
subjects [11]. The higher adherence rates in the present study
may be a direct offshoot of the fact that the study was carried out
in admitted patients as opposed to busy OPD settings, who are
bound to be sicker than OPD subjects needing a dedication of
greater time to the care of these patients. A vast majority of subjects
in the present study also had more than one comorbidity, which
automatically tends to alert the clinician of the potential need to
administer pneumococcal vaccination.

The causes of non-adherence to vaccination guidelines are many
and varied. In countries like India, pneumococcal vaccination
expenses are not reimbursed by state and expenses are to be met
out of patient’s pocket. The current cost of pneumococcal vaccine
being Rs.1600/- per dose for 23 valent vaccine and Rs.3800/-
per dose for conjugate 13 valent vaccine which may be difficult to
afford for a sizable percentage of our population. Concerns over the
safety of vaccine, vaccination myths and negative publicity stand
as stumbling blocks in successfully implementing a vaccination
programme. There is a lack of focus on adult vaccinations in
undergraduate as well as post graduate training programmes across
the country. A Western survey states that denial on the part of the
patient is one of the major reasons for non-compliance [12,13]. Inthe
in-patient setting, patients are much more sensitive to accept any
prescribed vaccination and hence all of our patients have adhered
to the suggestions. Previous researchers have attempted to define
predictors of pneumococcal vaccine in older adults with pneumonia
[14]. Various studies identified different predictive indicators for
pneumococcal vaccination. One study identifies getting an influenza
vaccine within the past, multiple chronic conditions, and age more
than 70 years and religious faith as the variables determining
vaccination acceptance. Recommendation by a health care provider
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was found to be an important predictor of PPV immunization among
older adults in one study [15,16].

Rural to urban differences have been mentioned as predictors
for acceptance of pneumococcal vaccination and a rural study
revealed that knowing someone with pneumonia is a strong
predictor of successful acceptance [17]. Further, every centre is
unique with regard to its patient profile as well as social, culture
and economic background of subjects. A proportion of our study
subjects have been unique in the sense that our respiratory unit
constitutes a referral centre for overnight polysomnography study
for subjects with suspected OSA syndrome. These subjects are
admitted overnight to the unit and form part of the in-patient
subjects, but are not comprehensively counselled for vaccination
protocols despite many of them having indications. This group
constitutes the largest bulk of non-adherence to pneumococcal
vaccination and needs to be targeted in the future.

Poor promotion of adult pneumococcal vaccine at community
level compared with paediatric population is another barrier for
vaccination. The community based educational program about
pneumococcal vaccination will increase the uptake of this vaccine
[16,18]. Sharing vaccination responsibilities with paramedical staff
can improve vaccination rates in community [19,20].

LIMITATION

Our study has several limitations. This is a hospital based study
on pneumococcal vaccination adherence whereas the real life
challenge is getting the protocol implemented in OPD population
who are not sick. We did not discriminate between subjects
who received polysaccharide versus conjugate vaccine and did
not stick to dual agent vaccination. This is crucial considering
PPV23-induced hypo responsiveness and its implications in
designing highly effective vaccination schedules for the optimal
protection for high-risk individuals, which has been a topic of
controversy in recent years. Subjects with suspected sleep
apnoea being admitted for sleep study constitute a much less
sick patient group as compared to in-hospital patients admitted
for other respiratory ailments, and including them in the study
cohort adds to inhomogeneity in patient population. Accepting
all these drawbacks, the study still has the merit of being a
unigue work describing vaccination practices in Indian respiratory
hospitalised patients.

CONCLUSION AND RECOMMENDATION

The vast majority of hospitalised patients with respiratory ailments
have one or more indications for pneumococcal vaccination. The
adherence rate to vaccination protocols in the present study has
been high, probably owing to the good consultant awareness
and recommendations to the schedule. Despite this fact, a small
minority of subjects were not counselled on the need of vaccination
and indications were overlooked. Focus also needs to be given to
conducting research on heterogeneous patient populations as well
as social, economic and cultural settings.
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