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Abstract

Background With the explosion of COVID-19 globally, it was unclear if people with Parkinson’s disease (PD) were at
increased risk for severe manifestations or negative outcomes.

Objectives To report on people with PD who had suspected or confirmed COVID-19 to understand how COVID-19 mani-
fested in PD patients.

Methods We surveyed PD patients who reported COVID-19 to their Movement Disorders specialists at Columbia University
Irving Medical Center and respondents from an online survey administered by the Parkinson’s Foundation that assessed
COVID-19 symptoms, general clinical outcomes and changes in motor and non-motor PD symptoms.

Results Forty-six participants with PD and COVID-19 were enrolled. Similar to the general population, the manifestations
of COVID-19 among people with PD were heterogeneous ranging from asymptomatic carriers (1/46) to death (6/46). The
most commonly reported COVID-19 symptoms were fever/chills, fatigue, cough, weight loss, and muscle pain. Worsening
and new onset of motor and non-motor PD symptoms during COVID-19 illness were also reported, including dyskinesia,
rigidity, balance disturbances, anxiety, depression, and insomnia.

Conclusion We did not find sufficient evidence that PD is an independent risk factor for severe COVID-19 and death. Larger
studies with controls are required to understand this further. Longitudinal follow-up of these participants will allow for
observation of possible long-term effects of COVID-19 in PD patients.

Keywords Parkinson’s disease - COVID-19

Introduction COVID-19 outcomes and a higher mortality have been
described in older individuals [1] and males [2]. Since Par-
kinson’s disease (PD) is more common in males above age
50 [3], it is imperative to determine if PD is a risk factor
for worse COVID-19 clinical outcomes and if certain PD

therapies have an effect on COVID-19 illness.

The COVID-19 pandemic has affected millions of individu-
als around the world and there is an urgent need to iden-
tify risk factors for severe clinical outcomes. More severe
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Three large cohorts from Europe and the UK have pub-
lished on clinical outcomes of COVID-19 in PD patients,
reporting a wide range of mortality rates and potential risk
factors. Fasano et al. reported a 5.7% mortality rate in a
cohort of 151 PD patients with COVID-19 from a single
tertiary center in Lombardy, Italy [4], and a mortality rate of
19.7% in a cohort including 117 PD patients with COVID-
19 from 21 tertiary centers in Italy, Iran, Spain, and the
UK [5]. Sainz-Amo et al. reported the outcomes of 39 PD
patients with COVID-19 from a tertiary university hospital
in Spain [6]. Additionally, several smaller cohorts and case
series [7-10] reported various outcomes among these patient
groups. In a recent study, Vignatelli et al. [11], using a health
care claims database, found that 4/696 subjects with PD
were admitted because of COVID-19, showing a 3-month
hospitalization rate of 0.6%.

When the COVID-19 pandemic reached New York, we
maintained a registry of people with movement disorders
who reported severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) infections or COVID-19 symptoms to their
Movement Disorder specialist at Columbia University Irving
Medical Center (CUIMC). In tandem with the Parkinson’s
Foundation (PF), we also deployed an anonymous survey to
explore the emotional and behavioral consequences of the
public health policies implemented to mitigate the spread
of SARS-CoV-2 where respondents self-reported COVID-
19 status [12]. To better understand COVID-19 outcomes
among people with PD, we administered a targeted tel-
ephone survey to participants with a diagnosis of PD and a
confirmed or suspected diagnosis of COVID-19 from both
the CUIMC registry and anonymous PF survey.

Methods

Standard protocol approvals, registrations,
and patient consents

This study included questionnaire data obtained from two
study protocols, both of which were approved by the CUIMC
Institutional Review Board (IRB). A waiver of written docu-
mentation of consent was granted, and subjects were given
a verbal presentation of the Information Sheet, followed
by verbal confirmation of informed consent via telephone.
The cohorts and relevant procedures of these studies are
described below.

CUIMC Registry Cohort (from April 2 to Sept 16, 2020)
While we do not have exact number of PD patients who
contacted the clinicians, between March and May 2020, 923
formal PD-related clinic visits took place either in person
or by telemedicine. CUIMC clinicians maintained a log of
PD patients who reported COVID-19 or suspected COVID-
19. They referred family members and/or personal contacts
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if the patient passed away. The research team also reached
out to people with PD on the CUIMC email list who com-
pleted the PF survey (detailed below) with a self-reported
suspected or confirmed COVID-19.

PF Survey Cohort (from June 24 to July 9, 2020) Attend-
ees to PF events or people who called the PF’s helpline in
calendar year 2019 or 2020 were invited to complete a
Knowledge, Attitudes and Practice (KAP) survey via email
invitation [12]. A total of 1,342 people with PD responded
to the survey, and those whose survey responses reported
a diagnosis of PD, a suspected or confirmed diagnosis of
COVID-19, and who consented to future research were con-
tacted for the telephone survey.

A total of 46 participant responses (39 from the CUIMC
Registry Cohort and 7 from the PF Survey Cohort) were
included in the pooled analyses (Online Resource—Sup-
plementary Fig. 1).

Telephone survey

Survey questions were used or modified from the Center
for Economic and Social Research-Understanding America
Study- Coronavirus Tracking Survey (April 1-14, 2020)
[13]. Questions for neurological manifestations of COVID-
19 were based on COVID-19 case series published before
May 2020 [14]. Common motor and non-motor symptoms
of PD were selected based on PD diagnostic criteria [15],
the Unified Parkinson’s Disease Rating Scale (UPDRS)
and common non-motor symptoms of PD. Participants
were asked to choose from one of the following categories
of severity for PD symptoms during their COVID-19 ill-
ness: 1-never had the symptom; 2-new onset; 3-less severe;
4-symptom unchanged; 5-more severe. Participants who
responded to the telephone survey themselves, defined as
“Alive”, had experienced COVID-19-related symptoms
at least 2 months prior to the time of the telephone sur-
vey. The complete questionnaire is available in the Online
Resource—Supplementary Survey.

Statistical analyses

Descriptive statistics were used to summarize responses. We
compared the demographics and COVID-19 outcome char-
acteristics between those alive and those who died due to
COVID-19. Chi-square tests (Fisher’s exact test when appli-
cable) were used to compare categorical variables. Normal-
ity tests (Shapiro—Wilk test) were performed for continuous
variables and Mann—Whitney tests were used to compare
continuous variables with non-parametric distributions.
Levodopa equivalent daily dosage (LEDD) was calculated
as described by Tomlinson et al. [16] Statistical analysis was
performed using SPSS 25.0 (SPSS Inc., Chicago, IL, USA).
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Results

Forty-six PD patients with suspected or confirmed
COVID-19 (17 female/29 male) were included in the
analysis. Thirty-seven had confirmed COVID-19 diagno-
sis by testing, including PCR, serology, or both. Mean age
of the interviewed patient population was 67.9 years old
(range 38-85), mean age at PD diagnosis was 60.1 years
old (range 32-82), and mean PD disease duration was
7.8 years (range 0-25) (Table 1). Among those who
responded to COVID-19 symptom questions, the most

Table 1 Basic demographics of the study population

frequently reported symptoms were fatigue or tiredness
(N=31), fever or chills (N=31), weight loss (N=24),
cough (N=28), and muscle or body ache/pain (N =14)
(Online Resource—Supplementary Table 1). Interestingly,
ten (10/35, 28.6%) PD patients developed temporary loss
of smell and eight (8/36, 22.2%) PD patients developed
temporary loss of taste because of COVID-19. Neuro-
logical symptoms due to COVID-19 were also reported,
including weakness (N =20), dizziness (N=13) and con-
fusion (N=11).

COVID-19 disease severity varied among surveyed PD
patients, ranging from asymptomatic to death. One PD

Total (N=46)

Alive vs. died due to COVID-19

Alive (N=40) Died due to COVID-19 (N=6)  p*

Age (years old), mean (range) 67.9 (38-85)
Age at PD diagnosis (years old), mean (range) 60.1 (32-82)
Disease duration (years), mean (range) 7.8 (0-25)
Gender (female), N (%) 17 (37.0%)
Race/ethnicity, N (%)

Asian 12.2%)

Hispanic/Latino 8 (17.4%)

‘White/Caucasian 37 (80.4%)
Marital status, N (%)

Single 2 (4.3%)

Married or domestic partnership 36 (78.3%)

Widowed 2 (4.3%)

Divorced 6 (13.0%)
Medication®*, N (%)

L-dopa 41 (89.1%)

Amantadine 6 (13.3%)

LEDD (mg), mean (range)

392.8 (0-1500.0)

Duration of COVID-19 symptoms (days)**, mean 25.2 (3-120)
(range), N (%)

Hospitalized, N (%)
Not hospitalized 38 (80.9%)
Hospitalized 7 (14.9%)
Hospitalized and received mechanical ventilation 2 (4.3%)

Comorbidity**, N (%)
Hypertension 16 (38.1%)
Hypercholesterolemia 17 (38.6%)
Arrhythmia/atrial fibrillation 7 (16.7%)
Cancer 7 (16.7%)
Renal insufficiency 3(7.1%)
Type II diabetes mellitus 1(2.3%)

67.1 (38-85) 73.0 (69-78) 0.397
60.0 (32-82) 60.7 (46-67) 0.819
7.1 (0-20) 12.3 (5-25) 0.070
16 (40%) 1(16.7%) 0.390
1 (2.5%) 0 (0%) 0.517
6 (15.0%) 2 (33.3%)
33 (82.5%) 4(66.7%)
2 (5.0%) 0 (0%) 0.408
32 (80.0%) 4(66.7%)
2(5.0%) 0 (0%)
4 (10.0%) 2 (33.3%)
35 (89.7%) 6 (100.0%) 1.000
6 (15.4%) 0 (0%) 0.576
358.0 (950.0-367.1)  625.0 (250.0-1500.0) 0.215
26.6 (3-120) 14.8 (10-23) 0.472
36 (90.0%) 1(16.7%) <0.001
4(10.0%) 3 (50%)
0 (0%) 2(33.3%)
13 (35.1%) 3 (60%) 0.352
16 (38.5%) 1 (20%) 0.638
6 (16.2%) 1 (20%) 1.000
6 (16.2%) 1 (20%) 1.000
2 (5.4%) 1 (20%) 0.323
0 (0%) 1 (16.7%) 0.140

SD standard deviation, LEDD Levodopa equivalent daily dosage

*Fisher’s exact tests were used in categorical variables, Mann—Whitney tests were used in continuous variables

**] response was missing in Medication; 4 responses were missing in the reported duration of COVID-19 symptoms; 4 responses were missing
in hypertension, arrhythmia, cancer, and renal insufficiently; 3 responses were missing in Type II diabetes mellitus; 2 responses were missing in

hypercholesterolemia
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patient was asymptomatic, 18 had mild or very mild symp-
toms, 14 had moderate symptoms, 7 were hospitalized, and
6 died due to COVID-19. The asymptomatic patient was
tested for COVID-19 after close-contact exposure and had
a positive serology test result to confirm the diagnosis. All
six COVID-19 deaths were in the CUIMC Registry Cohort.
Of these, 83.3% (5/6) received COVID-19 testing with posi-
tive test results and were hospitalized, and two (2/5, 40.0%)
received mechanical ventilation.

All six COVID-19 deaths were reported to have experi-
enced fever or chills (6/6, 100%). Half of them (3/6, 50%)
experienced fatigue or tiredness, cough, or confusion.
Past medical history of patients who died did not differ

significantly from those who survived (Table 1). Patients
who died from COVID-19 had an age range of 69-78 years
old, 5/6 of them were male (Online Resource—Supple-
mentary Fig. 2). We did not find statistically significant
differences in age (p =0.397), gender (p =0.390), ethnic-
ity (p=0.517), PD disease duration (p =0.070), LEDD
(p=0.215), and amantadine use (p =0.576) when compar-
ing PD patients who died because of COVID-19 with those
who survived due to the relatively small total number of
participants in the cohort (Table 1).

PD patients also reported changes in motor and non-
motor symptoms during their COVID-19 illness. Many
experienced worsening of pre-existing motor or non-motor

Table 2 Changes in Parkinson’s disease motor and non-motor symptoms during COVID-19 illness

Those who did not have these

Those who had these symptoms before COVID-19

symptoms before COVID-19

New onset (%*) N total Less severe (%**) More severe (%**)

Bradykinesia 37 20 (54.1)
Rigidity 1(14.3) 35 1(2.9) 17 (48.6)
Balance 34 1(2.9) 15 (44.1)
UPDRS-walking 2 (16.7) 29 13 (44.8)
UPDRS-mentation 1(6.3) 25 12 (48)

UPDRS-motivation/initiative 29.1) 19 11 (57.9)
OFF time 1(6.7) 23 1(4.3) 10 (43.5)
UPDRS-handwriting 33 1(3) 10 (30.3)
UPDRS-speech 26 1(3.8) 10 (38.5)
UPDRS- dressing 1(16.7) 27 1 (3.7 9 (33.3)
UPDRS-turning in bed 3(0) 23 9(39.1)
UPDRS-thought disorder 23 9(39.1)
Anxiety 3(15.8) 22 209.1) 9 (40.9)
UPDRS-tremor 35 2(5.7) 9(25.7)
Sleep- insomnia 2(14.3) 27 3(11.1) 8(29.6)
UPDRS-hygiene 19 7(36.8)
UPDRS-swallowing 34.5) 15 7 (46.7)
UPDRS-cutting food 19 7 (36.8)
UPDRS-freezing 2(7.7) 16 6 (37.5)
Constipation 1(6.7) 27 1(3.7) 6(22.2)
Pain 14) 15 6 (40.0)
Urinary issues 1(7.7) 28 6(21.4)
Dystonia 17 5(29.4)
UPDRS-falling 19 5(26.3)
UPDRS-depression 2(8.7) 17 4(23.5)
UPDRS-salivation 15 4(26.7)
UPDRS-sensory symptoms 1(6.9) 17 3(17.6)
Dyskinesia 2(4.3) 14 3(21.4)
Any motor or non-motor symptom*** 12 (28.6) 8 (19.0) 32 (76.2)

UPDRS Unified Parkinson Disease Rating Scale

*Percentage calculated out of those who did not have these symptoms before COVID-19

**Percentage calculated out of those who had these symptoms before COVID-19

***Percentage calculated out of those who responded to the symptom questions (N =42, 4 missing)
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symptoms during COVID-19 illness (Table 2). New onset
of motor and non-motor symptoms were also reported.
Interestingly, several patients reported that their motor and
non-motor symptoms were less severe during the COVID-
19 illness, including tremor (N =2), rigidity (N=1), balance
disturbances (N =1), difficulty with handwriting (N=1),
problems with speech (N=1), problems with OFF time
(N=1), insomnia (N=3), and anxiety (N=2).

Discussion

In this study, we analyzed a cohort of PD patients from the
USA with suspected or confirmed COVID-19. Our results
showed that the presentation of COVID-19 was heterogene-
ous among PD patients with varied severity and outcomes,
ranging from asymptomatic (1/46) to fatal (6/46). Our cohort
included 46 PD patients with COVID-19. This is a relatively
large cohort of PD COVID-19 patients and the only cohort
from the USA. Similar to what the European and the UK
cohorts reported [4-6], COVID-19 severity varied among
PD patients with no single factor determining the outcome
of COVID-19 in patients with PD.

Similar to the general population, the most common
COVID-19 symptoms included fever or chills, fatigue,
cough, weight loss and muscle pain. PD patients also fre-
quently reported worsened motor (e.g., bradykinesia in 54%
of patients, rigidity in 49% of patients, and balance distur-
bances in 44% of patients) and non-motor symptoms (e.g.,
problems with motivation in 58% of patients, and intellectual
impairment in 48% of patients) during their COVID-19 ill-
ness, as well as a few cases of new onset motor symptoms
and non-motor symptoms. Interestingly, a few participants
reported improved PD symptoms during COVID-19 ill-
ness, including tremor, rigidity, balance disturbances, hand-
writing, speech, OFF time, insomnia, and anxiety. To our
knowledge, this phenomenon has yet to be reported. Since
formal examination before and after COVID-19 is not avail-
able and a control group is lacking, this observation should
be viewed with caution. Future studies including a control
group will help us understand the association between symp-
tom changes and COVID-19 in PD patients.

PD medication has been a major focal point in the predic-
tion of COVID-19 severity. A Spanish cohort [6] reported
that a lower frequency of dopamine agonists use was associ-
ated with severe COVID-19: 5 out of 29 PD patients with
severe COVID-19 were taking dopamine agonists comparing
with 74 out of 182 PD patients with mild COVID-19 or no
COVID-19 symptoms. Our study did not show a trend in
dopamine agonists use when comparing PD patients who
died from COVID-19 with those who survived. However, we
observed that all six patients (6/40) taking amantadine at the
time of COVID-19 illness survived. Of note, a case series

from Poland reported five PD patients who tested positive
for SARS-CoV-2 while taking amantadine, and none of them
developed clinical manifestation of infectious disease [10].
These observations are intriguing because amantadine has
antiviral properties against strains of influenza A. These
findings may support amantadine’s hypothesized biologi-
cal efficacy in COVID-19 treatment [17-20]. Therefore,
PD medications, like dopamine agonists, may play a role
in mitigating the risk of severe COVID-19 illness in PD,
but the true effect of these medications and the underlying
mechanism(s) require further exploration.

The major limitation of our study was the referral sys-
tem. We neither actively contacted all PD patients treated
at CUIMC nor tested them for SARS-CoV-2 via PCR or
serology. Patients and family members are more likely to
contact CUIMC clinicians for severe disease or death than
for a milder disease course, and relying on patients’ and fam-
ily members’ report to the clinicians may be biased towards
identifying more severe cases. Conversely, relying on email
questionnaires likely biases us towards milder COVID-19
cases in patients who were able to complete a questionnaire
upon recovery. In the CUIMC cohort, we observed a case-
fatality rate of 15.4% (6/39), which is higher than the 5.7%
mortality rate (6/105) in PD patients from a community-
based case—control study in Lombardy, Italy [4], but lower
than both a multicenter cohort from Europe and the UK
[5] and a case series of ten cases from Italy and the UK
[7]1 which reported 19.7% and 40% mortality, respectively.
While the relatively low number of fatalities is informative
and reassuring that most people with PD and COVID-19
recover, none of the statistical analyses comparing survi-
vors to non-survivors reached significance, likely because
of the small sample size of fatality cases. Additionally,
our cohort was skewed towards White/Caucasian (80.4%).
Furthermore, only 0.4% (6/1342) of the participants who
responded to the PF online KAP survey self-reported Afri-
can-American ancestry [12]. Further studies examining more
racially diverse cohorts are needed to determine the effects
of COVID-19 in PD patients from underrepresented groups.
Currently, there is a study underway at CUIMC seeking to
understand the ability to adhere to social distancing guide-
lines as well as COVID-19 outcomes in patients with neuro-
logical disorders in Upper Manhattan and the Bronx, which
may help us understand the impact of COVID-19 in a local,
racially diverse PD cohort.

Much remains unknown about the effect of COVID-19
on people with PD. Our results showed the presentation of
COVID-19 was heterogeneous among PD patients, with
varied perceived severity and clinical outcomes. Results
from this study align with previous findings, including new
and worsened PD symptoms in PD patients with COVID-
19 [4, 8, 21-23], while also presenting an intriguing novel
observation of PD symptom improvement during COVID-19
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illness. Further studies, including longitudinal follow-up, are
required to further elucidate the relationship between PD
and COVID-19.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00415-021-10784-3.
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