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Abstract

Seasonal influenza is a frequent cause of hospitalization and mortality among patients with systemic autoimmune diseases.
Despite this evidence, vaccination coverage is generally much lower than the minimum 75% target proposed by the WHO.
Therefore, an active campaign was implemented in the years 2019/2020 and 2020/2021 within the Rheumatology Depart-
ment of the Niguarda Hospital (Milan, Italy) to improve the vaccination coverage in patients with inflammatory arthritis.
This study aims to evaluate the vaccination coverage in the 2019/2020 and 2020/2021 (active campaigns) seasons and to
compare these results with the 2018/2019 season. A monocenter observational study was conducted among adult patients
with rheumatoid arthritis, spondylarthritis, or psoriatic arthropathy, who were referred to the Rheumatology Department of
the Niguarda Hospital. Patients were given a questionnaire to investigate previous years’ vaccination coverage and to propose
an influenza vaccine for the 2020/2021 season. Compared with 2018/2019, a trend for increase in vaccination coverage was
reported in 2019/2020 season (+ 10.7%, p=0.055; 45.5% of coverage) and a statistically significant increase was reported
in 2020/2021 (+31.2%, p<0.001; 65.9% of coverage). The increase was also significant when comparing the 2020/2021
and 2019/2020 seasons (+20.5%, p <0.001). The greatest increase in vaccination coverage was observed among under-
65-year-old patients. Obtained results support the implementation of active vaccination campaigns to increase vaccination
coverage among patients with systemic autoimmune diseases and highlight the importance of external factors (such as the
COVID-19 pandemic) in directing the patient to adopt preventive measures to avoid infections and related complications.

Key Points

o Vaccination coverage is generally much lower than the minimum 75% target proposed by WHO among patients with systemic autoimmune diseases.

o To improve the vaccination coverage, an active campaign was implemented in the years 2019/2020 and 2020/2021 within the Rheumatology
Department of the Niguarda Hospital (Milan, Italy).

o Compared with 2018/2019, a trend for increase in vaccination coverage was reported in 2019/2020 season (+ 10.7%, p=0.055; 45.5% of cover-
age) and a significant increase was reported in 2020/2021 (+ 31.2%, p <0.001; 65.9% of coverage) season.

o Obtained results support the implementation of active vaccination campaigns to increase vaccination coverage among patients with systemic
autoimmune diseases.
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classes [1-3]. Respiratory tract infections are the most com-
mon in this patient setting; among them, seasonal influenza
remains one of the most frequent causes of hospitalization
and mortality, similar to that observed in the general popula-
tion [1, 4-6].

Vaccines represent one of the safest and most effective
means of disease control [7, 8]. For this reason, influenza
vaccination is strongly recommended in most patients with
inflammatory arthritis according to the 2011 and 2019 Euro-
pean Alliance of Associations for Rheumatology (EULAR)
guidelines and 2019 Italian guidelines [3, 9, 10].

Different influenza vaccine formulations have been shown
to ensure the development of proper titers of protective anti-
bodies against influenza in numerous cohorts of patients with
inflammatory arthritis, despite ongoing immunosuppressive
therapy [6, 11, 12]. The influenza vaccine was found safe in
this patient setting, and the benefits outweighed the hypo-
thetical risks associated with the vaccination itself [13, 14].

Despite this evidence of efficacy and safety, seasonal
influenza vaccination coverage in patients with inflammatory
arthritis is generally much lower than the minimum 75% target
proposed by the World Health Organization (WHO) [15-17].

It has been proposed that a direct link with the vaccine pro-
viders or the introduction of influenza vaccination as a routine
practice in rheumatology outpatient wards may be a useful
approach to improve vaccination coverage [6, 18]. In line with
this observation and following the scientific reference societies’
recommendations, an active vaccination campaign was imple-
mented in the years 2019/2020 and 2020/2021 within the clini-
cal practice of the Rheumatology Department of the Niguarda
Hospital (Milan, Italy) to increase the seasonal influenza vac-
cination coverage in patients with inflammatory arthritis.

On a practical level, the active vaccination campaign was
implemented by offering patients the possibility of carrying
out influenza vaccination before the routine drug withdrawal
or infusion of biological drugs, rather than limiting the vac-
cination recommendation as done in previous years (e.g.,
2018/2019). After the second year of the active vaccination
campaign, the purpose of this observational monocentric
study has been to assess the variation of the vaccination cov-
erage among patients on the latest generation of biological
and synthetic immunosuppressive drugs for systemic auto-
immune diseases in the 2019/2020 and 2020/2021 vaccina-
tion seasons (active vaccination campaigns) and to compare
these results with the 2018/2019 vaccination season.

Patients and methods
Study design and setting

This monocenter observational study involved > 18-year-
old patients with rheumatoid arthritis, spondylarthritis,
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or psoriatic arthropathy, who were referred to the Rheu-
matology Department of Niguarda Hospital (Milan, Italy)
for drug withdrawal or infusion of biological drugs in
the period between 12/11/2020 and 18/1/2021. The only
exclusion criterion was the patient’s refusal to participate
in the study.

Patients were given a questionnaire to investigate the vac-
cination coverage in previous years and to propose influenza
vaccination for the current season (further details about the
questionnaire in the following paragraph). In addition to
the questionnaire answers, the following information was
collected through the evaluation of medical records: patient
socio-demographic data, diagnosis, and ongoing therapy.

This study was conducted according to the ethical stand-
ards established by the 1964 Declaration of Helsinki and
with the protocol approved by the Milano Area 3 ethics com-
mittee (register number 289-20,042,022). All the partici-
pants signed an informed consent form.

Survey structure
The questionnaire included the following six questions:

1. Did you carry out the influenza vaccination in the
2018/2019 winter season?

2. Did you carry out the influenza vaccination in the
2019/2020 winter season?

3. If you answered “Yes” to question 2, where did you
carry out the vaccination? (general practitioner,
Niguarda Hospital, another center).

4. Did you carry out the influenza vaccination in the cur-
rent season (2020/2021)?

5. Did you plan to carry out the influenza vaccination this
year (2020/2021)?

6. Would you like to carry out the influenza vaccination
immediately after the rheumatological examination at
our department?

Study assessments

The study’s primary objective was to quantify vaccination
coverage in the 2018/2019, 2019/2020, and 2020/2021
seasons.

The change in vaccination coverage in the 2019/2020 sea-
son compared with the 2018/2019 season and the change
in vaccination coverage in the 2020/2021 season compared
with the 2019/2020 and 2018/2019 seasons were considered
secondary outcomes. An exploratory analysis was conducted
to evaluate the vaccination status and the relative variations
between vaccination seasons among patients stratified by age
(cut-off was 65 years).
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Statistical analysis

The point estimate and the interval estimate were calculated
(95% CI with the exact method and Wald approximation)
by considering patients reporting to have been vaccinated
in the single vaccination season (numerator) and the total
number of patients assessed in terms of vaccination status
(denominator). This was done separately for each vaccina-
tion season and in the following comparisons between sea-
sons: 2020/2021 vs 2018/2019, 2020/2021 vs 2019/2020,
and 2019/2020 vs 2018/2019. The same estimates were
evaluated among patients stratified by age (above or below
65 years). The Stata 2017 software was used for the analysis.
Stata Statistical Software: Release 15. College Station, TX:
StataCorp LLC.

Results

Among 553 eligible patients, 391 (70.7%) were enrolled and
filled in the questionnaire. The mean (standard deviation) age
was 57 (13) years, and 129 patients (33.0%) were > 65 years.
Table 1 shows the characteristics of enrolled patients.

Seasonal influenza vaccination coverage

In 2018/2019 vaccination season, 34.7% (95% CI:
26.6-43.2; n=136) of patients were vaccinated. This per-
centage increased to 45.5% (95% CI: 38.0-53.1; n=178)
in 2019/2020 and further increased to 65.9% (95% CI.:
59.8-71.6; n=258) in the 2020/2021 season.

In the 2019/2020 season, 101 (25.8%) patients were
vaccinated by their general practitioner, 44 (11.6%) at the
Niguarda Hospital, and 33 (8.4%) at another center.

In the 2020/2021 season, 149 (38.1%) patients had
already been vaccinated by their general practitioner, and
89 (22.8%) reported they had already scheduled vaccination
and intended to carry it out at the Niguarda Hospital. Fol-
lowing the proposal to carry out the vaccine at the Niguarda
Hospital, 23 (5.9%) patients joined the vaccination cam-
paign. Three patients then renounced vaccination between
completing the questionnaire and performing it. Overall, 109
vaccinations were performed at the Niguarda Hospital in the
2020/2021 season (27.8%).

Secondary outcomes

Seasonal influenza vaccination coverage variations

In the 2020/2021 vaccination season, there was a signifi-
cant increase in vaccination coverage compared with both

2018/2019 (+31.2%; p <0.001) and 2019/2020 (+20.5;
p <0.001) seasons (Table 2).

Table 1 Characteristics of enrolled patients (n=391)

Characteristics n (%)
Females 259 (66.2)
Diagnosis:
e Rheumatoid arthritis 221 (56.5)
e Psoriatic arthritis 64 (16.4)
o Spondylarthritis 67 (17.1)
e Other diagnoses 39 (10.0)
Therapy:
e Glucocorticoids:
0 >7.5 mg/die prednisone equivalent 38(9.7)
e csDMARD:
o Methotrexate 89 (22.8)
o Hydroxychloroquine 27 (6.9)
o Other 23(5.9)
¢ bDMARD:
o Etanercept 83 (21.2)
o Adalimumab 86 (22.0)
o0 Golimumab 32 (8.2)
o Certolizumab 17 (4.3)
o Infliximab 10 (2.6)
o Tocilizumab 44 (11.2)
o Sarilumab 11 (2.8)
o Abatacept 48 (12.3)
0 Anakinra 3(0.8)
o Rituximab 7(1.8)
o Secukinumab 19 (4.9)
o tsDMARDs:
o Tofacitinib 11 (2.8)
o Baricitinib 6(1.5)
o Upadacitinib 1(0.3)
0 Apremilast 4(1.0)

¢sDMARD conventional synthetic disease-modifying antirheumatic
drugs, bDMARD biological disease-modifying antirheumatic drugs,
tsDMARD targeted synthetic disease-modifying antirheumatic drugs

The increase in vaccination coverage in the 2019/2020
season compared with 2018/2019 was not statistically sig-
nificant (+ 10.7%; p =0.055; Table 2).

Variations in seasonal influenza vaccination coverage
according to the age of patients

Vaccination coverage was highest among > 65-year-old
patients (n= 129, 33%) over the three considered seasons
(Table 3). However, although vaccination coverage was
significantly higher in over-65-year-old patients in the
2018/2019 and 2019/2020 seasons, this statistically signifi-
cant difference was lost in the 2020/2021 season (Table 3).

The increase in vaccination coverage mainly involved the
under-65-year-old population, with a significant increase

@ Springer



Clinical Rheumatology

Table 2 Vaccination cover: L
able accmnation coverage Vaccination season

o Vaccinated patients Variations from the previous  p-value
variations seasons, % (95% CI)
n % (95% CI)
2018/2019 136 34.7 (26.6-43.2) - -
2019/2020 178 45.5 (38.0-53.1) +10.7 (=0.1-21.6) p=0.055
2020/2021 258 65.9 (59.8-71.6) +20.5 (11.1-29.8)* p<0.001
+31.2 (21.341.1)** p<0.001

*ys 2019/20; ** vs 2018/19

Table 3 Influenza vaccination coverage according to the age of
patients

Season Under-65-year-old Over-65-year-old p-value
vaccinated patients, vaccinated patients,
n=262 (67.0) n=129 (33.0)
n % (95% CI) n % (95% CI)
2018/2019 65 24.8 (14.77- 71 55.0 (42.67- <0.001
36,87) 66.78)
2019/2020 99 37.8 (27.85- 79 61.2(49.12- 0.002
47.67) 71.56)
2020/2021 165 62.9 (55.18- 93 72.1(61.78- 0.137
70.40) 80.86)
Vaccination coverage
it
1004 ' Hit# I
| o Bl > 65 years
80 < 65 years

Vaccinated patients (%)

| ——
60 I
40— *kk :|:
20 I
0- T T T

2018/19 2019/20 2020/21
Vaccination seasons

Fig. 1 Percentage of vaccinated patients in the seasons 2018/2019,
2019/2020, and 2020/2021 according to the age of patients. Vacci-
nation coverage was significantly higher in over-65-year-old patients
(n=129, 33%) in the 2018/2019 and 2019/2020 seasons. Vaccina-
tion coverage among under-65-year-old patients (=262, 67%)
increased significantly in 2020/2021 compared with both 2019/2020
and 2018/2019. Vaccination coverage among > 65-year-old patients
increased significantly in 2020/2021 compared with 2018/2019.
*Inter-group comparisons; #Intra-group comparisons. Statistical sig-
nificance: *¥p <0.01; *** ##5 <0001

in the 2020/2021 season compared with both 2018/2019
(+38.2%, 95% CI: 25.34-51.00; p <0.001) and 2019/2020
(+25.2%, 95% CI: 13.13-37.25; p<0.001; Fig. 1). However,
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the increase in vaccination coverage in the over-65-year-old
group was only significant when comparing the 2020/2021
and 2018/2019 seasons (+17.0%, 95% CI: 2.32-31.78,;
p<0.001; Fig. 1).

Discussion

Improving vaccination rates among patients suffering from
systemic autoimmune diseases is a public health priority
as it may enhance protection in this patient setting and the
whole community [19]. Several factors were associated with
the low vaccination rates among this group of patients; most
were related to high perceived vaccine risk and the low per-
ceived efficacy [20, 21]. In addition, provider-related and
healthcare system—related factors were also identified, such
as vaccine hesitancy (a catch-all category of delay and/or
refusal of vaccine uptake and potential decision-making cat-
egory) and promotion of opinions and actions against vac-
cination use [22, 23].

The results of this study suggest that the possibility of
carrying out the seasonal influenza vaccination at the rheu-
matology referral center is a useful tool to increase vacci-
nation coverage in patients with inflammatory arthritis on
drug therapy with hospital distribution. Indeed, compared
with 2018/2019, a trend for increase in vaccination coverage
was reported in 2019/2020 (+ 10.7%, p=0.055; 45.5% of
vaccination coverage) season and a statistically significant
increase was reported in the 2020/2021 (+31.2%, p <0.001;
65.9% of vaccination coverage) vaccination season.
Although not meeting WHO’s proposed objectives (75%
of vaccination coverage), in this experience, the achieved
higher uptake of influenza vaccination may be related to
a positive and proactive attitude toward vaccination from
rheumatologists.

Notably, the increase in vaccination coverage was also
significant when comparing the 2020/2021 and 2019/2020
seasons (+20.5%, p<0.001), both active vaccination sea-
sons. This suggests that external factors may have further
sensitized patients to the importance of vaccinations. As
previously observed, the most important factor has been
the COVID-19 pandemic, which has certainly increased
patients’ awareness of the possible consequences of an
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airway infection during immunosuppressive therapy and,
more generally, has stimulated the search for vaccine infor-
mation [21, 24]. Accordingly, during the COVID-19 pan-
demic, a strong desire for vaccination was reported among
patients with rheumatic diseases. In contrast, concerns about
adverse events or exacerbations of rheumatic disease were
observed in a lower proportion [25]. Also, the impact of
isolation measures applied to patients with febrile symptoms
and airway infection must be considered. Indeed, during the
COVID-19 pandemic, patients with febrile symptoms were
required to remain isolated for certain periods and to per-
form frequent swabs to confirm the absence of SARS-CoV-2
infection. It can be assumed that influenza vaccination, able
to reduce the chance of febrile symptoms, has taken on a
new value for reducing the risk of facing restrictive measures
for COVID-19.

The greatest increase in vaccination coverage was
observed among under-65-year-old patients. In addition to
the reasons listed above closely related to the COVID-19
pandemic, the active vaccination campaign may have played
a decisive role in this subgroup of patients. Indeed, only
over-65-year-old patients are generally actively recruited by
general practitioners in Italy to carry out the influenza vac-
cination. For under-65-year-old patients, the vaccination is
free, but it must be the patient to request it. Since the active
vaccination campaign involved both under- and over-65-
year-old patients in our center, this may have contributed to
reducing the difference in vaccination coverage between the
two patient groups.

Previous data assessing the global results of different
interventions to improve vaccine acceptance among rheu-
matoid arthritis patients reported an overall increase in vac-
cination coverage of + 8.4 +13.6%. For instance, this study
assessed only information and reminder activities without
evaluating studies providing the possibility of perform-
ing influenza vaccination before the routine visit [19]. Our
results related to the 2019/2020 season (+ 10.7%) are in line
with these data; otherwise, the additional increase observed
in the 2020/2021 season (+20.5% over 2019/2020) further
supports our observation about the possible role of external
factors.

Conclusion

Despite the limitations of this study due to the retrospective
and monocentric nature, obtained results suggest that the
rheumatologist’s active role can improve vaccination cover-
age among patients with inflammatory arthritis, particularly
those under the age of 65 years. This study also suggests
the importance of external factors (such as the COVID-19
pandemic) in directing the patient with systemic autoim-
mune diseases on the possibility of adopting measures to

prevent possible infections and related complications. Over-
all, the results of this experience support the implementa-
tion of active vaccination campaigns to increase vaccination
coverage.
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