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Comparison of pain provoked versus standard 40 min tilt table test for the conformation 
of vasovagal syncope 
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Purpose: Tilt table test represents a valuable diagnostic method in assessing patients with 
transient loss of consciousness and confirming the diagnosis of vasovagal syncope. 
However, the test lacks standardization, and various protocols exist in different centers. The 
aim of this study was to compare the difference in sensitivity and time-to-syncope of tilt 
table test with a painful stimulus provocation compared to standard test with no 
provocation.   
Methods: This was a prospective study that included consecutive patients diagnosed with 
vasovagal syncope who were referred for tilt table testing. Patients were randomly assigned 
to two groups, group 1 with pain provocation after the first 10 minutes of upright position 
and group 2 with no provocation with further 30 minutes of tilt in both groups.  
Results: In group 1, 66 (78.6%) patients developed syncope while in group 2, 35 (44.3%) 
patients had syncope (p<0.001). This represents an increase of 34.3% in TTT sensitivity with 
the application of painful provocation. There was no statistically significant difference in 
time to syncope between the two groups, although group 1 presented with shorter time-to-
syncope (12 minutes (3-37) vs. 18 minutes (1-39), p=0.052). According to survival analysis, 
group 1 had shorter survival time in comparison to group 2 (p<0.001). 
Conclusion: Pain provocation is a useful method for increasing sensitivity and shortening the 
duration of tilt table testing.  
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Orthostatic intolerance in adults with long COVID was associated with higher immediate 
heart rate on active standing but low frequency of POTS on head-up tilt  
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Purpose: Orthostatic intolerance (OI) may be a manifestation of autonomic dysfunction in 
long COVID. We investigated OI predictors in adults with long COVID.  
Methods: Participants were recruited between May-September 2021 via outpatient clinics 
and self-referrals. They underwent a 3-minute active stand (AS) with Finapres® NOVA, 
followed by a 10-minute unmedicated 70-degree head-up tilt test. During both, participants 
had frontal lobe oxygenation monitoring via PortaLite® near-infrared spectroscopy 
(NIRS). Initial (iOH) and classical (cOH) orthostatic hypotension during AS, as well as postural 
orthostatic tachycardia syndrome (POTS) during tilt were ascertained as per consensus 
criteria.   
Results: 85 participants were included (mean age 46, range 25-78; 74.1% women), of 
which 56 reported OIAS. 22 had iOH and 5 cOH. Participants reporting OIAS had a higher heart 
rate at the lowest blood pressure (BP) point before the 1st minute post-stand (mean HRnadir: 
88 vs 75 bpm, P=0.004). There were no subsequent HR differences, or any BP or NIRS 
differences. In a regression model also including age, sex, fatigue, depression, iOH, and cOH, 
HRnadir was the only OIAS predictor (OR=1.08, 95% CI: 1.02-1.14, P=0.012). 71 participants 
proceeded to tilt, of which 28 had OItilt. Of the 53 who had a full 10-minute tilt, 7 (13.2%) 
fulfilled POTS criteria, and none in the early tilt terminations. POTS was not a significant 
independent predictor of OItilt (P=0.109).  
Conclusion: OI was associated with a higher immediate HR on AS, which after 1 
minute equalised with the non-OI group. POTS was infrequent. Findings suggest good 
potential for autonomic function recovery. 
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A clinico-genetic study based on the Innsbruck MSA Registry (IMSA-R) 
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Purpose: Multiple system atrophy (MSA) and Parkinson’s disease (PD) both belong to the α-
synucleinopathies. Unlike PD, for which genetic forms are known, MSA is considered a 
sporadic disease. However, familial clustering of parkinsonism in neuropathologically-proven 
MSA suggest that genetic factors may play an etiologic role. 
Methods: We searched the Innsbruck MSA Registry (IMSA-R; n=255) for probable MSA or 
possible MSA with ≥3 years disease duration and ≥12 months follow-up (Gilman 2008) 
providing information on family history (FH) for neurodegenerative disorders (NDD) among 
1st-3rd degree relatives. For comparison, the Innsbruck-site Austrian Parkinson Registry 
(ÖPAR-IBK; n=368) was searched for clinically definite PD (Lees 2009) with ≥5 years disease 
duration and ≥12 months follow-up, also providing informative FH. 
Results: A FH for NDDs was documented in 39.5% of MSA versus 53.5% of PD cases [p=0.023], 
with parkinsonism being most prevalent [18.3% vs. 25.6%; p=0.108]. Familial clustering 
defined as ≥2 affected relatives occurred in 9.5% vs. 17.3% [MSA vs. PD; p=0.065]. FH-positive 
versus FH-negative MSA cases did not differ regarding age at onset [55.0 (49.4;62.6) vs. 57.5 
(52.5;64.0); p=0.119], whereas PD cases did [56.3 (49.9;62.4) vs. 62.6 (50.4;65.8); p=0.022]. 
Age at onset was comparable between FH-positive MSA versus PD cases but differed in FH-
negative ones [p=0.036]. Disease onset features were comparable between FH-positive 
versus FH-negative cases in MSA and PD. 
Conclusion: We found a high prevalence of FH for NDDs in MSA, matching or even exceeding 
historical reports. These findings indicate a potential genetic susceptibility for the 
development of NDDs in people with MSA and their relatives. 
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Relationship between cardiovascular autonomic failure and cognitive performance in the 
α-synucleinopathies: preliminary cross-sectional analysis of the Natural History Study of 
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Abstract: 
Purpose: Cardiovascular autonomic failure, presenting with neurogenic orthostatic 
hypotension (nOH) and supine hypertension (SH), is a common feature of the α-
synucleinopathies. High blood pressure (BP) variability may foster end-organ damage and 
promote cognitive impairment. Nevertheless, the interplay between cardiovascular 
dysautonomia and cognitive performance in α-synucleinopathies is yet unclear. 
Methods: We analyzed data from 76 Parkinson´s Disease (PD), 282 Multiple System Atrophy 
(MSA) and 133 stable pure autonomic failure (PAF) patients enrolled in the Natural History 
Study of Synucleinopathies (NHSS). The Montreal Cognitive Assessment (MoCA) was used to 
test patients’ baseline cognitive performance. OH, neurogenic OH (nOH) and SH were 
defined based on supine-to-standing heart rate and BP measurements contemporary to 
cognitive testing. 
Results: In PD, 36% of patients (n=26) had no OH, 15% (n=11) non-neurogenic OH, 11% 
(n=8) nOH and 38% (n=28) both nOH and SH. In PAF 8% of patients (n=9) showed no OH, 
21% (n=24) non-neurogenic OH, 12% (n=14) nOH and 58% (n=66) both nOH and SH. In MSA, 
25% of patients (n=65) had no OH, 17% (n=45) non-neurogenic OH, 43% (n=16) nOH and 
42% (n=114) both nOH and SH.  
In our cross-sectional analysis, median MoCA scores did not differ across PD (p=0.108) and 
PAF (p=0.453) patients with and without baseline orthostatic BP dysregulation. In MSA, the 
nOH subgroup showed higher MoCA scores (p=0.036) but different clinical-demographic 
features may account for this observation.  
Conclusion: The longitudinal analysis of MoCA score changes according to baseline BP 
dysregulation will clarify the impact of cardiovascular dysautonomia on the progression of 
cognitive impairment in α-synucleinopathies. 
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Lower urinary tract symptoms in pure autonomic failure 
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Purpose: Lower urinary tract (LUT) dysfunction is common amongst patients with alpha-
synucleinopathies. Pure autonomic failure (PAF) is a sporadic alpha-synucleinopathy disorder 
characterized by autonomic failure without other neurological symptoms and signs. The 
prevalence of LUT symptoms and its associations with features of PAF remains unclear.  
The aim of this study is to characterise lower urinary tract (LUT) symptoms in PAF patients 
using self-reported questionnaires. 
Methods: PAF patients who had been followed up for at least 5 years without other emerging 
neurological features were recruited. The presence and severity of LUT symptoms were 
measured using the Urinary Symptom Profile (USP). History and relevant information 
including age, gender and disease duration was recorded.  A subset of patients underwent 
urodynamic studies to further examine their LUT symptoms. 
Results: 24(M:F/9:15) PAF patients were included (mean age  71+8 years) with a mean disease 
duration of  13+8 years. LUT symptoms were reported in 79%(19/24). Among these 19 
patients, 21%(4 patients) require urinary catheterization. The onset of LUT was variable 
(median; range, 4; 2-10 years) but all patients reported LUT after the onset of orthostatic 
intolerance symptoms. The USP overactive subscore was highest (mean 4.3+18.7), followed 
by low stream subscore (3.4+3.1) and stress incontinence subscore (mean 2.1+2.4). The 
uroflowmetry was abnormal in 73% (8/11) and elevated post-void residual urine (PVR) >100 
ml was found in 27% (3/11). 
Conclusions: Mixed LUT symptoms commonly occur in patients with PAF and usually 
develop after the onset of cardiovascular autonomic dysfunction and during disease 
progression.  Although storage LUT symptoms are typically present, voiding dysfunction can 
occur in PAF. 
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Supine hypertension in patients with alpha-synucleinopathies: experience from a tertiary 
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Purpose: Supine hypertension and abnormal nocturnal circadian BP rhythms are prevalent 
in patients with chronic autonomic failure. Though the latter can only be detected using 24-
hour ambulatory BP monitoring (24hr-ABPM). Limited studies have used 24hr-ABPM to 
compare different forms of primary chronic autonomic failure such as patients with alpha 
synucleinopathies. The aim of this study was to examine the prevalence of supine 
hypertension and circadian BP rhythm abnormalities in patients with pure autonomic failure 
(PAF), Lewy body disorders, namely Parkinson’s disease (PD) and Dementia with Lewy 
bodies (DLB), and multiple system atrophy (MSA). 
Methods: 389 patients (154 MSA, 148 PAF and 87 DLB/PD) with and without anti-
hypotensive medications underwent cardiovascular autonomic testing and 24hr-ABPM. Age, 
gender, clinical features and BP and HR responses during testing and 24-hr ABPM were 
recorded.  
Results: 58%(224/389) of patients were not on anti-hypotensive medications. Amongst 
these, a significantly greater proportion of PAF patients had supine hypertension than those 
with PD/DLB and MSA (p<0.05). There were no differences in the mean supine and average 
nighttime BP between the groups (p>0.05). Reversed circadian rhythms was present in 81%, 
68% and 63%, in PD/DLB, PAF and MSA; respectively with no significant differences. The 
presence of supine hypertension was associated with that of orthostatic hypotension 
adjusting for age and gender (p<0.01). 
Conclusion: Supine hypertension and reversed circadian BP rhythms are common amongst 
patients with alpha-synucleinopathies and are strongly associated with orthostatic 
hypotension. Although anti-hypotensive medication may play a role in worsening both 
supine and nocturnal hypertension, these do occur in anti-hypotensive drug naïve patients. 
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Purpose: Diagnostic performance of epilepsy services is understudied, and measurement 
tools are lacking. To monitor diagnostic performance by evaluating the change in objective 
diagnostic components over time with a novel classification scale. 
Methods: We included 200 consecutive referrals in 2019 to our epilepsy service. We 
developed a scale for objective diagnostic components of paroxysmal events (SCOPE), built 
on the ILAE Task Force scale for PNES with additional categories for epileptic seizures and 
syncope. We collected results of clinical assessment and ancillary testing at referral and 3, 6, 
9 and 12 months follow up. 
Results: At baseline 131 cases were classified as epileptic seizures, 17 as PNES, three as 
syncope, while 49 were unclassifiable. Baseline SCOPE grade was four (absent) in 56, three 
(circumstantial) in 78, two (clinically established) in six and one (documented) in 11 cases. 
Eight cases changed between diagnostic categories during follow up. SCOPE grade improved 
after successful event recording in 34 (30 vEEG, 4 tilt table testing), homevideo or clinician 
witnessed events in 13, and abnormal EEG or MRI in seven cases. Final SCOPE grade was 
four in 39, three in 74, two in 19 and one in 45 cases. 23 cases remained unclassifiable. 
Improvement was more likely in women, with higher event frequency, shorter disease 
duration, longer events and final diagnosis of PNES or syncope versus epilepsy. 
Discussion: This epilepsy service evaluation underscores the importance of event recording 
in improving diagnostic certainty. SCOPE offers an attractive tool to monitor diagnostic 
performance over time. 
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Purpose: Blood pressure (BP) is an important risk factor for stroke’s outcome. The aim of this 
study was to evaluate the variation of BP in a 24-hour period, the sleep characteristics and 
the correlation of BP and sleep parameters in acute ischemic stroke patients with short-term 
outcome.  
Methods: this is an observational, ongoing study of 24-hours BP monitoring and sleep 
recordings in 24 patients with acute ischemic stroke. We used a 24-hour Ambulatory Blood 
Pressure (ABPM) monitoring (Contec ABPM 50) and a Fitbit4, as a wearable objective measure 
of BP and sleep. Stroke severity was evaluated by NIHSS.    
Results: there were 14 men, the mean age was 65.4 ± 16.7 years. Patients with large artery 
strokes had significantly higher systolic blood pressure (SBP) and diastolic blood pressure 
(DBP) than lacunar strokes. Patients with thrombolysis had lower SBD and DBP compared with 
those who did not have thrombolysis. 
The average total sleep time was 405.35 ± 102.47 min per night for men vs 394.27 ± 96.23 
min for women respectively, from which an average of 68.5 vs 75.3 minutes was recorded in 
deep sleep phase and 67.8 vs 72.7 minutes in REM phase. There was a correlation between 
SBP and DBP and stroke severity measured by NIHSS. 
Conclusion: blood pressure in the first 24-hours and sleep disturbances in the first week are 
important predictors of functional outcome in patients with acute ischemic stroke.  
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Purpose: Although syncope accounts for ~1% of all Emergency Department (ED) visits, there 
is a huge variation in its management which leads often to inaccurate or delayed diagnoses. 
The aim of this study was to assess the diagnostic yield and accuracy of the diagnostic 
workup at the ED following the implementation of European Society of Cardiology (ESC) 
syncope guidelines.  
Methods: Patients were included prior to the implementation (control; Usual Care) and 
after it (Syncope Algorithm (SA)) at five Dutch EDs. The implementation consisted of several 
components including: education for all physicians involved in syncope care, quick referral 
pathways from the ED to newly established, multidisciplinary Syncope Units. We compared 
diagnostic yield and accuracy before and after implementation using logistic regression 
analysis while accounting for centre of evaluation.  
Results: A total of 521 patients were included in the analysis: 275 patients in the Usual care 
group and 246 patients in the SA group. Distribution of age, sex and final diagnosis was 
comparable between groups. The proportion of cases with unknown aetiology was higher in 
the Usual care group (n=67, 24.4%) than in the SA group (n=28, 11.4%, p<0.001). In the SA 
group the diagnosis of the treating physician matched the reference standard significantly 
more than in the Usual Care group: Odds Ratio 1.79 (95% CI 1.2 -2.69). 
Conclusion: Implementation of ESC syncope guidelines improved higher diagnostic yield and 
accuracy through a standardized approach and referral to multidisciplinary SU. 
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Purpose: Multiple system atrophy (MSA) is a rare and progressive neurodegenerative 
disorder. Cardiovascular autonomic failure (CAF) is one main clinical feature with significant 
impact on health-related quality of life. Moreover, sudden death has been reported in 
patients with MSA. Little is known about gender differences in CAF and its evolution over 
time. The main objective of the study was to determine age and gender differences in 
measures of CAF in PLP-syn mice, a transgenic mouse model of MSA. 
Methods: The study was carried out in 6 and 12 months old transgenic PLP-syn and wild-
type male and female mice. Heart rate variability (HRV) was assessed in time, frequential 
and non-linear domains. Atrioventricular conduction, intraventricular conduction, 
ventricular depolarization and repolarization time were evaluated from the ECG signals. 
Baroreflex sensitivity (BRS) was calculated by sequence method. Three-way ANOVA (strain x 
gender x age) with Tukey’s method post-hoc was used to analyze data. 
Results: A reduced overall variability and parasympathetic activity were observed at 6 and 
12 months in PLP-syn male mice and at 12 months in PLP-syn female mice. The impaired 
HRV found in male would not worsen with age. Neither BRS nor ECG characteristics were 
significantly modified both in PLP-syn male and female mice. 
Conclusions: Our results indicate an impaired HRV both in PLP-syn male and female mice 
indicating a CAF. However, it seems that the onset of CAF occurs later in PLP-syn female 
mice than PLP-syn male mice and that CAF is not exacerbated with age in PLP-syn male 
mice. 
 


