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Summary. Background. COVID-19 in patients with Parkinson’s disease leads to worsening
of symptoms and development of severe/critical conditions; its long-term consequences are
still being investigated. Data on vaccination against SARS-Cov-2 in Parkinson’s disease are
inconsistent. There are no publications on this topic regarding Lithuania.

Materials and methods. The retrospective study COVPARK-LT was performed in Vil-
nius University Hospital Santaros Clinics in 2022. Methods: analysis of anonymous data
from electronic patient histories obtained during consultations for Parkinson’s disease in the
out-patient department (form E025).

Objective. To investigate COVID-19 vaccination status and associated factors in pa-
tients with Parkinson’s disease.

Results. 173 patients were enrolled, 68 males (39.3%) and 105 females (60.7%), the av-
erage age of the cohort was 67.99+1.34 years, the duration of Parkinson’s disease was
7.73£0.54 years. The rate of vaccination against SARS-Cov-2 with at least one dose was
85.6% among study patients and 69.8 % in the general population. The rate of full vaccination
against SARS-Cov-2 was 81.5% in COVPARK-LT and 33.4% in the general population.
The rate of laboratory-proven COVID-19 was 20% (N=5) in the non-vaccinated group of the
cohort and 22.3% (N=33) in the vaccinated group (p=0.087). COVID-19 vaccine-negativity
was associated with the history of vaccination against non-SARS-Cov-2 infections (odds ra-
tio, OR: 0.18, p < 0.01), vaccination against influenza (OR: 0.21, p<0.01), male gender
(OR: 0.68, p<0.05), male age (OR: 0.88, p<0.05), duration of Parkinson’s disease (OR: 1.1,
p<0.001), and Parkinson’s disease stage according to Hoehn-Yahr (OR: 0.51, p<0.05).

Conclusions. The rate of vaccination against SARS-Cov-2 was higher in the
COVPARK-LT cohort patients than in the general population in Lithuania. Non-vaccinated
status was positively associated with female gender, younger age in men and earlier stage of
Parkinson’s disease according to Hoehn-Yahr staging. Vaccinated status was associated
with vaccination against other infectious diseases (influenza, tick-borne encephalitis,
pneumococcus). The rate of COVID-19 in the COVPARK-LT cohort did not differ between
non-vaccinated and vaccinated patients with Parkinson’s disease.
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BACKGROUND

Numerous studies have investigated clinical and patholog-
ical aspects of COVID-19 in patients with Parkinson’s dis-
ease (PD) over the last three years. It has been demon-
strated that SARS-CoV-2 can cause clinical variations
ranging from asymptomatic or mild (such as nasal obstruc-

Santariskiy St. 2, LT-08661 Vilnius, Lithuania tion, etc.) to more severe or even critical COVID-19 com-
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plex (22.9 vs. 1.0%, p<0.001 [1]), especially in compli-
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cated PD. In clinical trials, PD patients with COVID-19
were elderly with advanced stage (76.69+9.21 years;
Hoehn-Yahr stage 3-5 as 65.3% [1]), but it has been dem-
onstrated that SARS-CoV-2 can lead to deterioration of
motor and non-motor symptoms of PD and quality of life
regardless of its pre-infectious stage [2]. Data on the mor-
tality from COVID-19 in PD are controversial: Zhang et al.
(2020) compared 78,355 non-PD COVID-19 patients with
694 COVID-19 patients with PD and found an increased
mortality even after adjusting and matching for age and sex
[3]; a systematic review by Artusi et al. (2021) on a total of
1061 PD patients with confirmed COVID-19 showed
ahigher hospitalization rate, case fatality and mortality [3];
a multicenter German study by Scherbaum et al. (2021)
showed that the prevalence and mortality of COVID-19
was higher in PD than in non-PD in-patients [3]; an in-
crease of PD long-term mortality was determined by
Fedeli et al. (2022) [4]. A detailed review by Fearon et al.
(2021) led to conclusion that COVID-19 mortality is prob-
ably not increased in PD patients [5]. The Columbia Uni-
versity Medical Center cohort study (Xu et al., 2022) [6]
and the Lombardy community-based case-control study
(Fasano et al., 2021) did not find sufficient evidence that
PD is an independent risk factor for severe COVID-19 and
death [7]. The long-term consequences of COVID-19 in
PD are still being investigated, and pro-degenerative quali-
ties of SARS-CoV-2 remain an important research target,
but to date most authors agree that the rate of psychiatric
complications and long-term COVID-19 in PD is higher
than that of patients without PD [1, 2]. That is why vaccina-
tion against SARS-Cov-2, which helps to prevent or allevi-
ate clinical symptoms of the infection and causes a higher
likelihood of asymptomatic infection and a lower rate of
“long COVID-19” and hospitalization [8-9], plays a key
preventive role. Global and national health authorities
have formulated recommendations for PD patients to be
vaccinated against COVID-19, but real-life data on vacci-
nation against SARS-Cov-2 in Parkinson’s disease are in-
consistent. In the study by Zhou et al., COVID-19 vaccina-
tion rate in patients with PD was 54.0%, which was signifi-
cantly higher than the general population level [10]; the au-
thors analyzed the reasons for vaccine acceptance using
a self-reported survey and determined a significant rela-
tionship between vaccination and fear of COVID-19
(77.5%), trust in the efficacy (82.9%) and safety (66.8%)
of COVID-19 vaccine, and trust in the govern-
ment (70.3%) [10]. Concern about the impact of the vac-
cine on PD (67.4%) was the most common reason for
COVID-19 hesitancy [10]. COVID-19 vaccines in PD pa-
tients showed similar types and incidence of side effects as
in the general population [11, 12]. EudraVigilance data-
base reported only a few cases of transient movement dis-
orders after COVID-19 vaccination (mostly tremor) [13],
and there were case reports of worsening motor and
non-motor symptoms of PD in patients treated with both
deep brain stimulation (DBS) and duodenal levodopa [12].
We found no publications on vaccination against
SARS-CoV-2 in PD regarding the situation in Lithuania.

MATERIALS AND METHODS

The retrospective study COVPARK-LT was performed
in Vilnius University Hospital Santaros Clinics (VUHSC)
in 2022. Permission to use medical data for retrospective
analysis was obtained from the hospital administration.

Objective: To investigate the vaccination status for
COVID-19 and associated factors in patients with Parkin-
son’s disease.

Method: Analysis of anonymous data from electronic
patient histories obtained during consultations for
Parkinson’s disease in the out-patient department (form
E025).

Diagnoses (according to ICD-10) included:

+ G20 (Parkinson’s disease);

+ G20+U07.1 (COVID-19 disease, virus identified);

+ G20+U07.2 (COVID-19 disease, virus not identi-

fied);

+ G20+U07.3 (case history of COVID-19 disease);

+ G20+U07.4 (post-COVID condition);

+ G20+U07.5 (multisystem inflammatory syndrome

associated with COVID-19 disease)

The retrospective anonymous data we analyzed in-
cluded: gender, age (years), PD stage according to Hoehn-
Yahr, PD duration since diagnosis (years), vaccination sta-
tus (fact of vaccination against SARS-CoV-2, number of
doses, fact of vaccination against influenza, tick-borne en-
cephalitis, Streptococcus pneumoniae), and diagnosis of
COVID-19.

Inclusion criteria: age >18 years, diagnosis of idio-
pathic Parkinson’s disease, duration of PD more than
2 years verified in the same centre (covering the accessible
time frame for vaccination against COVID-19 since 2020),
accessible data about vaccination against SARS-CoV-2,
and fact of COVID-19.

There were no exclusion criteria. The patients were di-
vided into two groups according to the fact of vaccination
and comparison was made between groups.

Statistics

Statistical analyses were performed using MS Excel and
R Commander (R-3.5.0). Chi-square test and Fisher’s ex-
act test were used to compare categorical variables and
Student’s t-test was used for continuous variables.
Univariate logistic regression analyses were used to ex-
plore potential factors associated with negative
SARS-CoV-2 vaccine status, and variables with p<0.05
were further entered into a multivariate analysis. A two-
tailed p<0.05 was defined as statistically significant.

RESULTS

The study enrolled 173 patients, 68 males (39.3%) and
105 females (60.7%), with stage 1-5 PD of Hoehn-Yahr
scale. The average age was 67.99+1.34 years and did not
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differ in the incidence of COVID-19 ©0

(p=0.086) or between vaccinated and non-
vaccinated groups (p=0.059). The duration 5

mm Vaccinated against SARS-Cov-2
== Non-vaccinated against SARS-Cov-2| 49

of PD was 7.73+0.54 years. The rate of vacci-
nation against SARS-Cov-2 among
COVPARK-LT patients with at least one
dose of vaccine was 85.6% (N=148). 81.5%

of patients (N=141) received at least two 3
doses and 66% received the full recom-
mended vaccination (N=114). 22% (N=38)

of patients in COVPARK-LT had docu- 2°
mented COVID-19 and 86.8% of these were
vaccinated (N=33). The non-vaccinated 1o
group had a higher percentage of women
(72%, N=18 vs. 58.8%, N=87, p<0.05) and
fewer patients with advanced PD (stages
3-5 of Hoehn-Yahr scale; 44% vs. 46.62%,
p<0.05). The distribution of patients in the
COVPARK-LT cohort according to stages of
PD in the vaccinated and non-vaccinated
groups is presented in Fig. The rate of laboratory-proven
COVID-19 was 20% (N=5) in the non-vaccinated group of
the cohort and 22.3% (N=33) in the vaccinated group
(p=0.087). The average age of men was 58.14+3.16 in the
non-vaccinated group and 63.57+2.17 in the vaccinated
group (p=0.008). 19% (N=33) of the enrolled patients
were vaccinated against other infections during the data
collection period: 13.3% (N=23) against influenza,
9.9% (N=17) against tick-borne encephalitis, and
2.3% (N=4) against Streptococcus pneumoniae. No ad-
verse events from SARS-Cov-2 vaccines in the
COVPARK-LT cohort were reported in the e-registry dur-
ing the study period.

The results of logistic regression are presented in the
Table. In univariate analysis, COVID-19 vaccine-negative
status was significantly associated with history of vaccina-
tion against non-SARS-Cov-2 infections (OR: 0.18,
95% CI: 0.023-0.443, p<0.01), vaccination against influ-
enza (OR:0.21,95% CI: 0.096-0.618, p<0.01), male gen-
der (OR: 0.68, 95% CI: 0.456-0.902, p<0.05), male
age (OR: 0.88,95% CI: 0.621-0.997, p<0.05), duration of
PD (OR: 1.1,95% CI: 1.044-1.171, p<0.001), and stage of
PD (OR:0.51,95% CI:0.267-0.961, p<0.05). Multivariate
analysis showed that SARS-CoV-2 vaccine-negative sta-
tus was independently associated with history of vaccina-

Stage 1 Stage 1.5 Stage 2 Stage 2.5 Stage 3

Stage 4

Stage 5

Fig. Number of vaccinated and non-vaccinated patients by Hoehn-Yahr
Parkinson’s disease staging in COVPARK-LT

tion against non-SARS-Cov-2 infections (OR: 0.14,
95% CI: 0.018-0.581, p<0.05), male age (OR:0.57,
95% CI: 0.358-0.884, p<0.05) and stage of PD (OR: 0.78,
95% CI: 0.594-0.997, p<0.05).

DISCUSSION

The vaccination rate against SARS-Cov-2 among study
patients was 85.6% exceeding the rate in the general popu-
lation in Lithuania (69.8%; range 79.3-90.6% in people
older than 35 years) [14]. The rate of full vaccination
against SARS-Cov-2 in the COVPARK-LT cohort was
81.5% and was higher than in the general population
(33.4%, with inverse gradient in people above 35 years of
age: 42.7% in 35-44 years-age group gradually decreasing
t027.5% in the age group above 80 years) [14]. In compar-
ison, a recent study in China showed that COVID-19 vac-
cination rate in PD was 54 %, which is lower than that of the
general elderly [10]. It is reasonable to assume that the ac-
cessibility to medical care in large cities could improve the
rate of vaccination, but Zhou et al. reported that the accep-
tance rate of COVID-19 vaccination of PD in Shanghai
was much lower compared to the national rate (38.4% vs.
67.3%) due to broader socioeconomic status, including in-

Table. Factors associated with COVID-19 vaccine-negative status

Univariate analysis Multivariate analysis
OR (95% CI) p-value OR (95% CI) p-value
Vaccination against non-SARS-Cov-2 infections 0.18 (0.023-0.443) <0.01 0.14 (0.018-0.581) <0.05
Vaccination against influenza 0.33 (0.216-0.618) <0.05 1.086 (0.256-2.584) 0.825
Gender (male) 0.68 (0.456-0.902) <0.05 0.87 (0.442-0.999) 0.062
Age (male) 0.88 (0.621-0.997) <0.05 0.57 (0.358-0.884) <0.05
Parkinson’s disease duration 1.1 (1.044-1.171) <0.05 1.01 (0.964-1.127) 0.076
Stage of Parkinson’s disease 0.51 (0.267-0.961) <0.05 0.78 (0.594-0.997) <0.05

Abbreviations: OR - odds ratio; CI - confidence interval.

98



Vaccination Against SARS-Cov-2 among Patients with Parkinson’s Disease Based on the Results of COVPARK-LT Study

come, education, and international exchanges [10]. Friindt
et al. analyzed the results of the German Care4PD study
and showed that COVID-19 vaccination rates and accep-
tance were generally high, but higher in PD patients with
professional long-term care compared with PD patients
without long-term professional care (64.3% with profes-
sional care and 52.3% without professional care, respec-
tively) [15]. Our study enrolled PD patients who were con-
sulted in the out-patient department of the VUHSC for Par-
kinson’s disease and other movement disorders not less
than twice (in 2020 and in 2022); this fact may to some ex-
tent increase patients’ trust in novelties and modern thera-
peutic measures. Both Chinese and German studies were
based on patient survey data [10, 15]. The data in
COVPARK-LT were collected not from self-administered
surveys, but from out-patient consultation forms (based on
e-registration and referrals), so the data on the fact of vac-
cination is more reliable. On the other hand, the limitations
of the COVPARK-LT study include potential selection
bias, as all participants were from a single center.

Studies have shown that vaccination against
COVID-19 can significantly reduce the risk of symptom-
atic COVID-19, severe illness, and death [6, 8-10, 15].
The rate of COVID-19 in the COVPARK-LT cohort did
not differ between non-vaccinated and vaccinated patients
with Parkinson’s disease. COVPARK-LT included PD pa-
tients who did not undergo or survived COVID-19 and did
not include fatal outcomes because the study did not aim to
analyze all the outcomes of COVID-19. This methodologi-
cal issue may have an impact on the reported incidence rate
of COVID-19 between vaccinated and non-vaccinated PD
patients; the study is ongoing and further data will be col-
lected. Vaccine-negative status in COVPARK-LT was as-
sociated with negative history of vaccination against non-
SARS-Cov-2 infections, female gender, younger age of
male patients, earlier stage and longer duration of PD. The
study by Zhou et al. [10] showed a similar association be-
tween low COVID-19 vaccination rates and negative in-
fluenza vaccination history, longer duration of PD disease,
and gender association [10]. Considering the above evi-
dence, we recommend that PD patients, regardless of the
stage of disease, should be vaccinated against COVID-19,
unless there are specific contraindications.

CONCLUSIONS

The rate of vaccination against SARS-Cov-2 among pa-
tients of the COVPARK cohort was higher than in the
age-adjusted general population in Lithuania. The non-
vaccinated status was associated with female gender,
younger age in men, and earlier stage of PD according to
Hoehn-Yahr staging. The vaccinated status was associated
with vaccination against other infectious diseases (influ-
enza, tick-borne encephalitis, pneumococcus). The rate of
COVID-19 in the COVPARK-LT cohort did not differ be-
tween non-vaccinated and vaccinated patients with Par-
kinson’s disease.
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PARKINSONO LIGA SERGANCIU ASMENU
VAKCINACIJA NUO SARS-COV-2 VIRUSO,
REMIANTIS COVPARK-LT TYRIMO REZULTATAIS

Santrauka

Ivadas. COVID-19 pacientams, sergantiems Parkinsono liga, su-
kelia simptomy pasunkéjima ar grésmingy / kritiniy komplikaci-
ju issivystyma. Sios infekcijos ilgalaikiai padariniai dar tiriami.
Duomenys apie vakcinacija nuo SARS-Cov-2, sergant Parkinso-
no liga, yra nevienaly¢iai. Lietuvoje tokiy duomeny néra skelbta.
Tiriamieji ir tyrimo metodai. Retrospektyvinis tyrimas
COVPARK-LT atliktas Vilniaus universiteto ligoninés Santaros

100

kliniky Neurologijos centre 2022 m. Metodas: nuasmeninty duo-
meny analizé, Saltinis - ambulatorinés neurologo konsultacijos
dél Parkinsono ligos aprasas E025.

Tikslas: istirti vakcinuotuma nuo COVID-19 ir susijusius
veiksnius pacientams, sergantiems Parkinsono liga.

Rezultatai. | tyrima itraukti 173 pacientai (tarp jy 68 vyrai,
39,3 %); vidutinis kohortos dalyviy amzius - 67,99 + 1,34 m.,
Parkinsono ligos trukmé - 7,73 + 0,54 m. Pacienty vakcinuotu-
mas nuo SARS-Cov-2 bent viena doze buvo 85,6 %, o bendros
Lietuvos populiacijos - 69,8 %. Pilnai vakcinuoti nuo
SARS-Cov-2 buvo 81,5 % COVPARK-LT pacienty ir 33,4 %
Lietuvos gyventojy. Laboratoriniais tyrimais patvirtinta, kad
COVID-19sirgo20 % (N = 5) neskiepyty ir 22,3 % (N = 33) skie-
pytu kohortos asmeny (p = 0,087). Nevakcinuotumas nuo
COVID-19 buvo susijes su vakcinuotumu nuo ne SARS-Cov-2
infekcijy (OR: 0,18, p < 0,01), vakcinuotumu nuo gripo
(OR: 0,21, p < 0,01), vyriska lytimi (OR: 0,68, p < 0,05), vyry
amziumi (OR: 0,88, p < 0,05), Parkinsono ligos trukme (OR: 1,1,
p < 0,001) ir stadija pagal Hoehn ir Yahr skale (OR: 0,51,
p < 0,05).

Isvados. COVPARK-LT kohortos pacienty vakcinuotumas
nuo SARS-Cov-2 virsijo Lietuvos bendros populiacijos vakci-
nuotuma. Nevakcinuotumas buvo tiesiogiai susijes su moteriska
lytimi, jaunesniu vyry amziumi ir lengvesne Parkinsono ligos
stadija pagal Hoehn ir Yahr skal¢. Vakcinuotumas buvo tiesio-
giai susijes su vakcinuotumu nuo kity infekcijy (gripo, erkinio
encefalito, pneumokokinés infekcijos). Vakcinuoti ir nevakci-
nuoti COVPARK-LT kohortos asmenys COVID-19 sirgo vieno-
dai daznai.

RaktaZodziai: Parkinsono liga, COVID-19, SARS-Cov-2,
vakcinacija.
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