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Coverage and Effectiveness of Influenza and 
Pneumococcal Immunization in Autoimmune 

Inflammatory Rheumatic Disease Patients: 
A Cross-sectional Study

INTRODUCTION
Patients with AIIRD have an increased susceptibility to infections, 
largely stemming from both the immune system compromise 
associated with the disease and the use of immunosuppressive 
medications. Given this heightened risk, vaccination plays a crucial 
role in their overall healthcare management. Patients with AIIRD face 
a higher risk of morbidity and mortality from vaccine-preventable 
diseases, such as influenza and Streptococcus pneumoniae, 
compared to the general population [1-5]. Most leading medical 
societies, including the American College of Rheumatology and the 
European League against Rheumatism, recommend vaccinations 
against these diseases for patients with AIIRD [6-11].

Vaccinations, which may be either inactivated or live based on 
the indication, are required for patients with AIIRD who are either 
planning to start or are currently undergoing immunosuppression. 
Inactivated vaccines include Pneumococcal, seasonal influenza, 
Hepatitis A and B, meningococcus, Haemophilus influenzae, and 
the recombinant Zoster vaccine, among others. Live, attenuated 
vaccines include Zoster Vaccine Live (ZVL), Measles, Mumps and 
Rubella (MMR), yellow fever, and others. To ensure maximum 
protection, it is recommended that vaccinations be administered 
several weeks before initiating immunosuppressive therapy. This 
strategy enhances the probability of eliciting a protective immune 
response, especially in the case of rituximab, which significantly 
diminishes humoral immunity [12].

Administering vaccinations before the initiation of immunosuppressive 
therapy not only allows for the use of necessary live vaccines, 
which are typically contraindicated once immunosuppression has 
begun, but also ensures the completion of any required series of 
inactivated (non live) vaccines prior to starting immunosuppressive 
medications. Live vaccines should ideally be given at least four 
weeks before beginning immunosuppression to mitigate the risk 
of disseminated disease associated with live vaccines [13]. In 
the majority of AIIRD patients who are on conventional synthetic 
Disease-Modifying Antirheumatic Drugs (DMARDs), most biologics, 
and glucocorticoids, vaccinations are anticipated to provide sufficient 
protection. However, it is worth noting that the immune response to 
some vaccines may be somewhat diminished [14].

While there exists a theoretical risk that the immune response 
triggered by vaccination could lead to exacerbations of autoimmune 
diseases, the available evidence, though limited, indicates that 
vaccine administration does not increase disease activity in patients 
with AIIRD [15-19]. Despite these recommendations, the rate of 
vaccine uptake remains low among patients with AIIRD [20-23]. 
For instance, a large multinational cohort study involving 3,920 
patients with rheumatoid arthritis revealed that more than half of the 
patients had never been vaccinated against pneumococcal disease 
or influenza, and less than a third were appropriately vaccinated 
[20]. The primary reason cited by patients for not getting vaccinated 
was the lack of a recommendation from their healthcare provider 
[21]. In a study that included 310 physicians, including internal 
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ABSTRACT
Introduction: Patients with Autoimmune Inflammatory 
Rheumatic Disease (AIIRD) are at an increased risk of developing 
infectious diseases. Vaccination is recommended for these 
patients by various societies as a preventive strategy. Despite 
this, the coverage of vaccination is exceedingly low, especially 
in developing countries.

Aim: To estimate the coverage of pneumococcal and influenza 
vaccinations, as well as Vaccine Effectiveness (VE).

Materials and Methods: This was a cross-sectional study 
conducted over a duration of one year, from December 2021 
to December 2022, in the Department of Internal Medicine and 
Allied Specialties at the Sher-I-Kashmir Institute of Medical 
Sciences (SKIMS), Srinagar, Jammu and Kashmir, India. All 
consenting AIIRD patients aged over 18 years were enrolled 
in the outpatient department of Internal Medicine and Allied 
Specialties at SKIMS, Srinagar, Jammu and Kashmir, India. A 
history of seasonal influenza and pneumococcal vaccinations 
was obtained. The coverage of vaccination was determined, and 

patients were followed-up over a period of one year to assess 
VE. The Chi-square test was used for comparing categorical 
values, with a p-value of <0.05 considered significant.

Results: This study included 438 patients, of which 348 (79.5%) 
were females and 90 (20.5%) were males. The mean age of 
the study population was 38±11.8 years. Out of 438 patients, 
only 100 (22.8%) were vaccinated against influenza, while a 
total of 90 (20.5%) patients had received one or more doses 
of pneumococcal vaccines. The incidence of symptomatic 
influenza and pneumococcal pneumonia was higher in the 
unvaccinated groups. Both vaccines were found to be safe and 
effective, with a VE of 73.21% for the influenza vaccine and 
65.26% for the pneumococcal vaccine.

Conclusion: Present study reveals an overall low coverage of 
these vaccinations among patients with AIIRD in the region, 
which needs to be addressed. The findings indicate that 
influenza and pneumococcal vaccines are safe and effective for 
patients with AIIRD.
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RESULTS
The study included 438 patients, of which 348 (79.5%) were females 
and 90 (20.5%) were males. The mean age of the study population 
was 38±11.8 years. The majority of patients, 122 (27.9%), belonged 
to the age group of 31-40 years. The most common AIIRD was 
rheumatoid arthritis, affecting 320 patients (73.1%), followed by 
systemic lupus erythematosus, which affected 74 patients (16.9%). 
Demographic data, underlying AIIRD, and co-morbid conditions are 
shown in [Table/Fig-1].

medicine specialists, rheumatologists, and primary care physicians, 
it was found that only 53.9% were aware of vaccine schedules, 
and only 53.2% recommended vaccines to their patients [24]. The 
coverage of vaccination, which is an important preventive measure 
for patients with AIIRD, is largely unknown in our patient population. 
In this context, the study aimed at addressing the knowledge gap 
regarding the coverage and efficacy of influenza and pneumococcal 
vaccination in patients with AIIRD. The primary objective of the 
present study was to estimate the coverage of pneumococcal and 
influenza vaccinations. The secondary objective was to confirm 
Vaccine Effectiveness (VE).

MATERIALS AND METHODS
This was a cross-sectional observational study conducted over a 
duration of one year, from December 2021 to December 2022, in 
the Department of Internal Medicine and Allied Specialties at the 
Sher-I-Kashmir Institute of Medical Sciences (SKIMS), Srinagar, 
Jammu and Kashmir, India. The study was approved by the 
Institutional Ethics Committee (IEC number RP 248/2021). As per 
the institutional protocol, every participant received both verbal and 
written information about the study before consenting to participate. 
Consecutive patients with AIIRD who visited the outpatient 
department of Medicine and Allied Specialties at our institute were 
included.

Inclusion criteria: Adult AIIRD patients visiting the outpatient clinic 
of the Department of Internal Medicine and Allied Specialties who 
consented to participate were included in the study.

Exclusion criteria: Patients aged less than 18 years and patients 
who did not provide consent were excluded from the study.

Sample size: Consecutive patients with AIIRD who visited the 
outpatient department of Medicine and Allied Specialties at the 
institute were included in the study. 

Study Procedure
Demographic and clinical details were recorded, which included 
age, clinical diagnosis, and vaccination status regarding the influenza 
vaccine and pneumococcal vaccine. Data were collected during 
patient interviews and from clinical files. All participants were followed 
over a duration of one year to monitor the development of symptoms 
consistent with Influenza Like Illness (ILI), as defined by the World 
Health Organisation (WHO) [25]. Patients who developed symptoms 
of lower respiratory tract infections or were admitted with pneumonia 
(CURB 65 ≥ 2) [26] were subjected to testing for pneumococcal 
pneumonia using a urinary test for pneumococcal antigen. To test 
for influenza, throat and nasal swabs were collected in viral transport 
medium (Hi-mediaTM) and were processed immediately (within 3-4 
hours) at the influenza laboratory of the Sher-I-Kashmir Institute of 
Medical Sciences. Samples were analysed using real-time Reverse 
Transcriptase Polymerase Chain Reaction (RT-PCR) (Applied 
Biosystems) following the Centers for Disease Control (CDC) protocol. 
Samples were further subtyped for influenza A and influenza B.

Vaccine Effectiveness (VE) was estimated using the formula [27].

VE= Incidence of a disease in unvaccinated - Incidence of a disease 
in vaccinated

		  Incidence of a disease in unvaccinated

STATISTICAL ANALYSIS
The data recorded on the proforma was compiled in a spreadsheet 
(WPS Office 2020) and exported to the data editor of the Statistical 
Package for Social Sciences (SPSS, Version 21.0, IBM SPSS, 
Armonk, New York, USA). Continuous variables were expressed as 
mean±SD, and categorical variables were expressed as frequencies 
and percentages. Data was presented in tabulated form. The Chi-
square test was applied for the comparison of categorical variables. 
A two-tailed p-value was used to calculate statistical significance, 
with a value of <0.05 considered significant.

Parameters n (%)/ M±SD

Mean age (years) 38±11.8

Females 348 (79.5) 

Males 90 (20.5)

Mean eGFR (mL/min/1.73 m2) 88

Hypertension 27 (6.2) 

Diabetes mellitus 9 (2.1)

Hypothyroidism 8 (1.8)

ILD 9 (2.1)

Rheumatoid arthritis 320 (73.1)

SLE 74 (16.9)

Other AIIRD 44 (10.0)

[Table/Fig-1]:	 Demographic and clinical details of the patients.
eGFR: estimated glomerular filtration rate; ILD: Interstitial lung disease; SLE: Systemic lupus 
erythematosus; AIIRD: Autoimmune inflammatory rheumatic disease

Developed pneumococcal 
pneumonia

Did not develop 
pneumococcal 

pneumonia Total

Vaccinated against 
pneumococcus

3 87 90

Not vaccinated against 
pneumococcus

33 315 348

Total 36 402 438

[Table/Fig-3]:	 The incidence of pneumococcal pneumonia was significantly higher 
in the unvaccinated group (p-value 0.058, Chi-square test).

Regarding the treatment of the underlying rheumatologic disorder, 
427 patients (97.5%) had a history of steroid exposure, and 345 
patients (78.8%) had been exposed to DMARDs. Out of the 438 
patients, only 100 (22.8%) were vaccinated against influenza, 
while a total of 90 (20.5%) patients had received one or more 
doses of pneumococcal vaccines. Among those vaccinated, 84 
patients (92.6%) were vaccinated on the recommendation of 
a physician, while six patients (7.4%) opted for vaccination on 
their own [Table/Fig-2].

Nineteen patients (4.3%) developed Influenza A, while 22 patients 
(5.0%) developed Influenza B. The estimated VE was 81.3% for 
Influenza A and 66.11% for Influenza B. The seasonal influenza 
vaccine significantly reduced the incidence of symptomatic influenza, 
with an overall VE of 73.21%.

A total of 36 patients (8.2%) developed pneumococcal pneumonia. 
The pneumococcal vaccine reduced the incidence of pneumococcal 
pneumonia; however, it did not reach statistical significance [Table/
Fig-3]. The VE for pneumococcal pneumonia was 65.26%.

Developed 
influenza 

Did not develop 
influenza Total 

Vaccinated against
influenza

3 97 100

Not vaccinated against 
influenza

38 300 338

Total 41 397 438

[Table/Fig-2]:	 The incidence of influenza was significantly higher in the unvac-
cinated group as compared with the vaccinated group (p-value 0.012, Chi-square 
test).
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therapies. This calls for increased awareness among both physicians 
and patients. Moreover, both influenza and pneumococcal vaccines 
are safe and effective in patients with AIIRD, which should help to 
alleviate the phenomenon of vaccine hesitancy.

Limitation(s)
The limitations of present study include its observational nature, 
which makes it prone to biases and confounding factors. Matching 
for baseline characteristics was not performed, which may have 
confounded the results. Additionally, being a hospital-based study, 
it is susceptible to referral and selection biases. Nevertheless, 
present study demonstrates the safety and efficacy of vaccination 
in patients with AIIRD.

CONCLUSION(S)
The present study revealed an overall low coverage of vaccinations 
among patients with AIIRD in the region, which needs to be 
addressed. It is crucial to raise awareness among both physicians 
and patients regarding these vaccinations. This will ensure that 
more patients can avail themselves of the protective benefits of 
these vaccines. Present study also indicates that the Influenza and 
Pneumococcal vaccines are safe and effective for patients with 
AIIRD. These vaccines represent an important public health measure 
in preventing respiratory infections among patients with AIIRD, similar 
to their benefits for the general population and other patients.
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DISCUSSION
A total of 438 patients were included in this study, out of which 348 
(79.5%) were females, resulting in a female-to-male ratio of 3.9. The 
female predominance in AIIRD is well known and may be attributed 
to various genetic, epigenetic, hormonal, and environmental factors 
[28]. The most prevalent disease was rheumatoid arthritis (73.1%), 
followed by SLE (16.9%). Out of 438 patients, only 100 (22.8%) 
were vaccinated against influenza, while only 90 (20.5%) were 
vaccinated against pneumococcus. These numbers reflect the 
overall poor coverage of vaccinations among patients with AIIRD 
in our region. Likely causes include a lack of awareness, vaccine 
hesitancy among patients in general, and the cost of vaccines, 
particularly for patients with limited financial resources. Additionally, 
a low enthusiasm among treating physicians regarding prescribing 
vaccines and a failure to counsel patients about the benefits of 
vaccination may also contribute to such poor coverage.

In a research study led by Jiang Y et al., in China, which focused 
on the knowledge, attitudes, and practices concerning vaccination 
among patients with rheumatic diseases, it was discovered that 
only one out of 235 patients had received the influenza vaccine, 
and none had been vaccinated against pneumococcus. A mere 
3.8% had received a doctor's recommendation for influenza or 
pneumococcal vaccines. The primary reasons cited for not getting 
vaccinated were the perception of vaccines as “unnecessary” and 
“troublesome to take” [29]. Similarly, in a previously cited study [24], 
it was found that only 53.9% of physicians out of 310 knew about 
vaccine schedules, and only 53.2% recommended vaccines to their 
patients. In another study that included 222 AIIRD patients, it was 
observed that 68.5% of patients were vaccinated against influenza 
and 34.7% against Streptococcus pneumoniae [30].

Out of 100 patients vaccinated with the influenza vaccine, three 
patients developed influenza (A and/or B) during follow-up. 
Statistical analysis revealed a significant difference (p-value: 0.012) 
between the incidence of influenza in vaccinated and unvaccinated 
patients, suggesting that the influenza vaccine has significant 
overall protective efficacy against influenza A and B in patients with 
AIIRD. The estimated VE was 81.3% for influenza A and 66.11% for 
influenza B, respectively. A study conducted by Rose A et al., on 122 
subjects demonstrated that the vaccine efficacy against influenza A 
was 62% [31]. A regional study conducted by Mir H et al., on VE 
against influenza-related acute respiratory infections revealed a VE 
against influenza A/H1N1 of 55% [32]. The comparatively higher 
VE in present study can be attributed to the COVID-19 pandemic 
during the study period, which witnessed a lockdown and the 
implementation of COVID-19 appropriate behaviour (wearing 
masks, maintaining social distancing, using hand sanitizers, frequent 
hand washing, avoiding crowded places, etc.), leading to an overall 
decrease in the transmission of respiratory/airborne infections. The 
VE against influenza B in present study was in agreement with a 
study conducted by Skowronski DM et al., on 683 patients, which 
revealed a VE of 69% (57-77) against influenza B [33].

Among 90 patients vaccinated with the pneumococcal vaccine, 
three developed pneumococcal pneumonia, whereas among 348 
unvaccinated patients, 33 developed pneumococcal pneumonia. 
Statistical analysis revealed a p-value of 0.058, suggesting that 
pneumococcal vaccination has a protective (but not statistically 
significant) role against pneumococcal pneumonia in patients 
with AIIRD. The VE turned out to be 65.26%. This suggests that 
vaccinated patients with AIIRD have a 65.26% lower chance of 
developing pneumococcal pneumonia. Similar findings were noted 
in a population-based study on elderly patients conducted by Vila-
Corcoles A et al., which reported a VE of 66% [34].

The findings of present study reveal a considerably low rate of 
vaccination in patients with AIIRD. These patients are at high-risk 
of infection due to the underlying disease and immunosuppressive 
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