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RESUMO

Lapa, JDS. Estudo prospectivo aleatorizado para avaliar a eficacia e a
seguranga da estimulagcdo magnética da medula espinhal na dor nociceptiva
em pacientes com doenca de Parkinson [tese]. Sdo Paulo: Faculdade de
Medicina, Universidade de Sao Paulo; 2023.

Introdugao: a dor nociceptiva € o tipo mais comum de dor na doencga de
Parkinson (DP). Afeta negativamente a qualidade de vida dos pacientes e
atualmente nao ha tratamento baseado em evidéncia para o seu controle. A
estimulacdo medular tipo burst tem sido usada para controlar a dor
neuropatica e, recentemente, demonstrou aliviar também a dor nociceptiva.
Neste estudo, hipotetizou-se que a estimulagdo magnética transespinhal tipo
burst (bTsMS) reduziria a dor nociceptiva na DP. Método: vinte e seis
pacientes foram incluidos em um estudo duplamente encoberto,
aleatorizado, em grupos paralelos, sham-controlado, e o efeito analgésico do
bTsMS cervical inferior foi avaliado em pacientes com dor nociceptiva e DP
(NCT04546529). Cinco sessbes diarias de indugdo na primeira semana
foram seguidas por duas sessdes semanais de manutencido realizadas
durante mais 7 semanas. O desfecho primario foi o numero de
respondedores (= 50% de redugao da intensidade de dor média nas ultimas
24h avaliada em uma escala numérica variando entre 0-10) durante as 8
semanas de tratamento. Sintomas de humor, qualidade de vida, impressao
global de mudancga e eventos adversos foram avaliados ao longo do estudo.
Resultados: a amostra de pacientes com DP incluiu 53,8% de homens. O
numero de respondedores durante as 8 semanas iniciais de tratamento com
bTsMS foi significativamente maior no grupo ativo comparado ao grupo
sham (p=0,044), principalmente devido ao efeito da primeira semana de
tratamento, quando oito (61,5%) pacientes responderam a estimulagéo ativa
e dois (15,4%) pacientes responderam ao bTsMS sham (p=0,006). O
numero necessario para tratar foi 2,2 na primeira semana. O score de
sintomas depressivos foi menor (4,0£3,1) apos o bTsMS ativo comparado ao
bTsMS sham (8,7+5,3) (p=0,011). A impressdo global de mudanga do
paciente foi melhor apés o bTsMS ativo (70%) comparado com bTsMS sham
(18,2%) (p=0,030). Eventos adversos menores foram relatados em ambos
0s grupos do estudo durante as sessdes de tratamento. Um efeito adverso
maior nao relacionado ao tratamento ocorreu no grupo ativo (morte por
embolia pulmonar). A estratégia de cegamento do estudo foi efetiva.
Conclusao: a bTsMS proporcionou alivio significativo da dor, além de



melhorar a impressao global de mudancga e reduzir os sintomas depressivos
na DP neste estudo fase Il.

Descritores: Doenca de Parkinson; Dor crbénica; Medula espinhal;
Neuromodulagao; Dor nociceptiva; Dor musculoesquelética; Estimulacdo da
medula espinhal.



ABSTRACT

Lapa JDS. Prospective randomized study to evaluate the efficacy and safety
of spinal cord magnetic stimulation in nociceptive pain in patients with
Parkinson’s disease [thesis]. Sao Paulo: “Faculdade de Medicina,
Universidade de Sao Paulo”; 2023.

Introduction: Nociceptive pain is the most commom pain type in Parkinson’s
disease (PD). It reduces the quality of life and there is actually scarce evidence-
based treatment for its control. Burst spinal cord stimulation has been used to
treat neuropathic pain, and it has recently been shown to reduce nociceptive
pain too. Here, we hypothesize that burst trans-spinal magnetic stimulation
(bTsMS) can reduce nociceptive pain in PD. Methods: The double-blind, sham-
controlled, randomized parallel trial included twenty-six PD patients with
nociceptive pain, and the analgesic effect of lower-cervical bTsMS was
evaluated (NCT04546529). Five daily sessions, in the first week of treatment
(induction series), were followed by two-weekly sessions (maintenance series)
for more seven weeks. The primary outcome was the number of responders (=
50% reduction of average pain intensity assessed on a numerical rating scale
ranging from 0-10) during the eight weeks of treatment. Quality of life, mood,
global impression of change, and adverse events were assessed throughout the
study. Results: The sample of PD patients included 53.8% of men. The number
of responders during the initial eight weeks of treatment was significantly higher
after active bTsMS compared to sham bTsMS (p = 0.044), principally due to the
analgesic effect in the first week of treatment, when 8 (61.5%) patients
responded to active bTsMS and 2 (15.4%) patients responded to sham bTsMS
(p=0.006); The number needed to treat was 2.2 at week 1. Depression symptom
subscores were lower after active bTsMS (4.0+3.1) compared to sham bTsMS
(8.75.3) (p=0.011). Global impressions of change from patient’s belief were
improved after active bTsMS (70.0%) compared to sham bTsMS (18.2%)
(p=0.030). Minor side effects were reported in both groups throughout treatment
sessions. One major adverse event unrelated to treatment was described in the
active group (death secondary to pulmonary embolism). The blinding strategy
was effective. Conclusion: bTsMS provided significant pain reduction, besides
it improved the global impression of change, and it decreased the depressive
symptoms in PD in this phase-lI trial.

Descriptors: Parkinson disease; Chronic pain; Nociceptive pain;
Musculoskeletal pain; Spinal cord; Neuromodulation; Spinal cord stimulation.
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Non-motor symptoms (NMS) have been described since the first
report on Parkinson’s disease (PD). However, NMS have not been explored
for a long time'. Recently, there has been a growing interest in NMS since
they are now known to have a substantial impact on functionality and quality
of life in PD patients?. Among the several NMS, pain is frequently reported by
PD patients in all stages of the disease. In addition, it has a significant and
important negative impact on quality of life even in early stage of the
disease®*.

Parkinson’s disease is a multisystemic condition and its pathological
findings can be identified in extranigral areas, including non-dopaminergic
pathways and systems’®. In fact, there are some NMS that respond to
dopamine replacement, while other NMS do not. Dopamine replacement
treatment will fail to alleviate most NMS and therapies specifically targeted at
these symptoms should be developed to improve quality of life of
patients'®"!, Pain is a NMS that responds to dopaminergic therapy only in a
subgroup of PD patients and there is no correlation between motor
improvement and pain relief after dopaminergic or neuromodulatory
treatments'"12. Almost half of the patients with PD and chronic pain do not
receive drug treatment or physiotherapy because pain is still often

underestimated in PD''. The absence of a validated tool for classifying pain
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in PD as well as the limited options for pain treatment based on evidence in
these patients explains, at least partially, this lack of interest in pain in PD'°,
Current pain management recommendations also do not distinguish between
different pain mechanisms and specific pain syndromes in PD'0.

Chronic pain, defined as a minimum of three months of pain present
on most days, affects approximately 18% of the general population'®'4, In
PD, chronic pain is present in 20% of PD patients in the early stages of the
disease and can reach 80% of patients in advanced stages®'%'6, PD pain
can be divided into disease-related and non-disease-related pain. The later
refers to chronic pain originating before the appearance of PD and which is
not influenced by it, while chronic pain related to PD refers to pain
aggravated by PD or de novo initiated during the onset of PD symptoms’.
PD-related pain also may be mechanistically classified, according to the
International Association for the Study of Pain (IASP), with validation studies
carried out. They were categorized into nociceptive, neuropathic, and
nociplastic pain syndromes'®. PD-related nociceptive pain is the most
frequent pain type and it is present in 55% of the patients, mainly in the trunk
and the lower back regions, commonly localized or regional'’. This pain type
is associated with levodopa-induced dyskinesias, thus clustering, and moving
away from neuropathic and nociplastic pain mechanisms in PD"".

Epidural spinal cord stimulation (SCS) has been a well-established
treatment option for neuropathic pain for decades’®. Initially, the mechanisms
of epidural tonic SCS action associated were assumed to be derived from the

effects of stimulation on the dorsal column of spinal cord and the modulation
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of gate-control of pain?°, wherein the stimulation of larger-fiber neurons and
inhibitory interneurons (e.g., GABAergic neurons) blocks transmission of
nociceptive inputs based on this type of low-frequency continuous
stimulation?'. However, later it was shown that these effects of stimulation on
the spinal cord were broader with information processing, affecting extra-
lemniscal tracts, including structures located in the anterior portions of the
spinal cord??. More recently, new evidence has revealed that with burst
waveform, including a stacked pulse paradigm for charge delivery and the
reproduction of similar endogenous burst-firing Na* spikes that led on a Ca?*-
dependent plateau, epidural SCS could alter the function of wide dynamic
range (WDR) cells though non-GABAergic mechanisms?'. Burst epidural
SCS stimulation has reached relief of axially localized lumbar pain in addition
to the classic improvement of radicular pain?324,

There is a proposition of preferential influence of burst stimulation on
medial spinothamic pathways with modulation of the affective-emotional
dimension of pain, secondary to change in mediodorsal thalamic neuronal
burst firing that may project to anterior cingulate cortex and dorsolateral
prefrontal cortex for example?'2324, Indeed, pain has achieved higher relief,
in surgically-implanted SCS system, with burst waveforms compared to
conventional continuous tonic stimulation in well-designed studies?®. Theta-
burst brain stimulation has been shown to modulate the neural activity
strongly and lastingly?®®. However, the specific effects of theta burst

continuous stimulation on the spinal cord are still not known.
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These data led us to conduct a pilot double-blind parallel study to test
the safety and potential analgesic effects of theta burst trans-spinal magnetic
stimulation (bTsMS) in PD-related nociceptive pain. We hypothesized that
the benefits of epidural SCS obtained in non-neuropathic or mixed pain
syndromes could be reproduced by non-invasive burst stimulation to the
spinal segments by an induced electric current delivered by trans-spinal

magnetic stimulation (TsMS).



2 OBJECTIVES



OBJECTIVES - 7

2.1 Main objective

Evaluate the analgesic effects of bTsMS on patients with PD-related

nociceptive pain.

2.2 Secondaries objectives

Evaluate the effects of bTsMS on quality of life.

Evaluate the effects of bTsMS on Parkinson’s disease motor
symptoms.

Evaluate the effects of bTsMS on depressive and/or anxious
symptoms.

Evaluate the effects of bTsMS on global impression of change.

Evaluate the safety and the possible side effects of bTsMS.
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3.1 Historical aspects of Parkinson’s disease

Parkinson’s disease was first described, as a neurologic disease, by
James Parkinson in An Essay on the Shaking Palsy in 181727, Jean-Martin
Charcot introduced the term Parkinson’s disease, at the end of the 19"
century, after a detailed characterization of its main features (bradykinesia,
rigidity, and tremor) and he proposed deference to Parkinson?”’.

Charcot wrote about the cardinal motor symptoms (1872, p. 7 Legon
21)28:

More commonly, muscular rigidity only comes on or predominates
in the most advanced stage of paralysis agitans. Yet, long before
rigidity actually develops, patients have significant difficulty
performing ordinary activities; this problem relates to another
cause. In some of the various patients | showed you, you can
easily recognize how difficult it is for them to do things even though
rigidity or tremor is not the limiting feature. Instead, even a cursory
exam demonstrates that their problem relates more to slowness in
execution of movement rather than to real weakness.

The damage of substantia nigra was initially related to PD by Edouard
Brissaud in 1895, and it was validated by Constantin Trétiakoff in 19192°. A
complete description of brain stem regions affected by Parkinsonism was
performed by Greenfield and Bosanquet in 19533, Dopamine deficiency as a
PD hallmark was described in the mid-twentieth century3'.

The first well-established treatment for PD was anticholinergic drugs in
herbal sources developed by Charcot and collaborators to treat mainly

tremors3!. Hornykiewicz3? suggest a test with levodopa in PD in 1961, and
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Birkmayer treated patients with initial good results. Posteriorly, studies
confirmed that levodopa, a dopamine precursor, could be used as standard
treatment, and other medications as dopamine agonists and catechol-O-
methyltransferase inhibitors (iCOMT) were also developed to treat motor
symptoms?33.

The neurosurgical treatments of PD were applied by Leriche as early
as 1912, and pallidotomy and thalamotomy were introduced in the mid-
twentieth century3*. After levodopa replacement treatment, the surgical
treatments were put aside, and with the onset of motor complications
refractory to dopaminergic treatment, ablatives and new neuromodulatation

invasive treatments were retaken3®.

3.2 Epidemiology

PD is the second most common neurodegenerative disease after
Alzheimer’s disease®. Crude prevalence rate estimates the disease ranged
from 65.6 to 12,500 per 100,000, and annual incidence estimates ranged
from 5 to 346 per 100,000 in a Europe population-based study review?®’.
Those variations were mainly secondary to differences in diagnostic criteria
and age distributions®’. PD reaches a prevalence of approximately 1% of the
population over 60 years38. There is a large increase in the incidence of PD
in every region of the world in the last years3°. In Brazil, a study carried out in
Minas Gerais, showed prevalence rates of 3,3 % of PD in a cohort of

subjects over 64 years*.
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Aging is the most important risk factor for PD*'. In general, there is
more risk of developing PD in men than women??. Cigarette smoking and
coffee consumption are inversely proportional to the risk of developing
PD%344. Those last findings are associated possibly with nicotine which
increases enzymatic activity and cleanses toxins, and with adenosine
antagonist that works as an inhibitor of lesions in PD animal models*344,
Physical activity has at least a moderate protective effect for PD, and it
reduces the progression and severity of the disease*54.

The risk of death in PD is close to three times more than in normal
controls*’. The average survival after diagnosis of PD is 9.1 years and it
decreases by approximately 5% annually in PD patients*®4°. Dementia, more
severe motor impairment, late-onset PD symptoms or older age, and postural
instability-gait difficulty phenotype were important independent predictors of
mortality*”-4°.

Genetical and environmental factors are combined in the pathogenesis
of PD®. The multifactorial theory is based on more incidence of disease in
people with relatives with PD than people without familiar history and
mutations in the leucine-rich repeat kinase 2 (LRRK2) gene, which
represents the common cause of genetic PD, while there is parkinsonism
related to neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP),

and to occupational pesticide use, for example®!-%4,
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3.3 Pathophysiology

The pathogenesis of PD is complex and not completely understood. The
neuronal death pathway is the result of genetic and environmental factors®.
Lewy bodies are the main hallmark of PD, and they are formed by alpha-
synuclein aggregates, classically in nigral dopaminergic cells®>6. However, PD
is a multisystemic disease and its associated pathological findings can be
identified in extranigral regions including non-dopaminergic systems. There is
also aberrant alpha-synuclein in cell processes, mostly axonal, called Lewy
neurites, that represents an important component of neuropathology’85’.

In general, there are mitochondrial dysfunction, oxidative stress,
neuroinflammation with microglial activation, and alpha-synuclein-driven
inflammation, besides Lewy body formation that may lead to neuronal death
in PD%5%8-61 Most of those studies were conducted in animal models, and
there are still several gaps and doubts about the pathogenesis.

Braak's PD staging hypothesizes the predictable pathway that the
Lewy pathology propagates from the peripheral to the central nervous
system®2. The neurodegenerative process advances with the toxic effect of
misfolding and aggregation of alpha-synuclein®3. Another theory shows that a
disease may begin with the predominant involvement of the autonomic
peripheral nervous system or substantia nigra®*.

The neuronal loss is more prominent in substantia nigra pars
compacta, principally in the caudal and ventrolateral regions®. This
neuropathologic substrate in PD is related to the presence of Lewy body with

progressive spread®. The selective midbrain dopaminergic neurons
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vulnerability may be correlated with abnormally high concentrations of alpha-
synuclein, which induces probably oxidative stress with prominent regional
injury®®. In the early-stage PD, the decrease of dopamine stimulates the
increase of striatal dopaminergic cells, and this compensatory change is
probably more efficient in young PD patients than in old PD patients®’. The
depletion of dopaminergic terminals begins in the dorsal and caudal putamen
and posteriorly affects the ventral putamen e caudate nucleus with a
reduction of dopamine uptake in the striatum®. There is a loss of
approximately 30% of dopaminergic neurons of the substantia nigra and up

to 60% of their axon terminals, at the time of initial PD diagnosis®®.

3.3.1 Circuits pathophysiology

There are several neuronal circuits affected by PD®%70, Initially, the
Lewy pathology reaches dopaminergic and serotoninergic circuits with nigral
neurons and raphe neurons severely affected’®. In late stages, cholinergic
neurons from basal prosencephalon and other circuits are involved too’*. The
cardinal motor symptoms and the diverse neurologic non-motor symptoms
(NMS) result on the spread of alpha-synuclein aggregates frequently from the
olfactory bulb, the dorsal motor nucleus of the vagal nerve through the
substantia nigra to the neocortex’?”3. The main PD clinical subtypes are
rigid-akinetic (RA) and tremor-dominant (TD), which have different patterns of
involvement in striatal and cerebello-thalamocortical pathways®®. There are
several modifications in connectome among brain areas in PD concerning

healthy subjects with dysfunctional connectivity’.
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The parallel circuit model describes the flow of the sensorimotor,
associative, and limbic information at the same time by different loops in
specific regions of each basal nucleus’®. Normal motor activity is the
consequence of complex modulation with input integration and output focus
in the sensorimotor loop and surrounds inhibition within subcircuits to
decrease unwanted motor programs?®77.

In PD, the classic motor circuit loses the ability to filter afferent and
efferent information, with the loss of normal modulation of movement®®.
There is a decrease in the firing of dopamine D1 receptors and an increase in
the firing of dopamine D2 receptors in striatal medium spiny neurons due
reduction of dopamine in the nigrostriatal pathway’®. This imbalance causes
predominant indirect pathway activity with the development of hypokinetic
syndrome (bradykinesia and rigidity)’8. The main basal nucleus output is
globus pallidus pars interna, which has increased activity, leading to
excessive cortical inhibition”®. The beta-band oscillation is the
neurophysiological hallmark of PD secondary to full loop hyper
synchronization’®. The rigid-akinetic symptoms are directly proportional to the
magnitude of oscillation, and dopamine replacement suppresses the beta-
band oscillation’®.

The rest tremor, in PD-TD, seems to be related mainly to damage to
the retrorubral A 8 field, which projects to the ventromedial thalamus and
prefrontal cortex®®. This finding does not appear in PD-RA. Still, the tremor in
PD may be related to a functional imbalance between the gabaergic and

dopaminergic pathway in internal globus pallidus with dopamine levels
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normal, besides studies that show dysfunction of cerebellum and connections
as a component of the pathogenesis of rest and postural tremor®®. PD
Patients com RA subtype have more burden of Lewy pathology than PD-TD
with early and more important cognitive impairment and bradykinesia®’.
Levodopa-induced dyskinesia happens in PD patients as a motor
complication. This complication is frequently related to increased
glutamatergic activity with abnormal N-methyl-D-aspartate receptors (NMDA)
transmission, and increased dopamine sensibility of striatal cholinergic

neurons82:83,

3.4 Clinical diagnosis

The definitive PD diagnosis is only obtained through neuropathology,
however, it is very important to reach the major diagnostic accuracy with
clinical criteria®*. In the practice, clinical aspects of PD are fundamental for
guiding physicians. The first formal diagnostic criteria for PD was The United
Kingdom Parkinson’s Disease Society Brain Bank (UKPDSBB) which
includes three steps, the characterization of parkinsonian syndrome initially,
after the exclusion of other causes for parkinsonian, lastly the presence of
supportive criteria as prospective levodopa response and disease
progression evaluation®. In UKPDSBB, there are several limitations as only
motor symptoms are included, and any cognitive impairment, besides genetic
factors that challenge the PD diagnosis. These concepts are no longer

accepted nowadays?®6.
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Recently, The International Parkinson and Movement Society proposed
Clinical Diagnostic Criteria for Parkinson’s disease (MDS-PD Criteria)®’. The
new criteria maintain motor symptoms as a cardinal presentation with
bradykinesia plus rest tremor and/or rigidity. The postural instability is a feature
of parkinsonism, but it is not expected at early PD, so this characteristic does
not participate in the criteria. The non-motor manifestations and laboratory are

included too®87. Chart 1 shows MDS-PD criteria.

Chart 1 - Diagnostic criteria for Parkinson’s Disease

Criteria for parkinsonism
Bradykinesia plus at least one of rigidity and/or rest tremor
Suportive criteria
Clear and dramatic positive response to dopaminergic therapy
Rest tremor of a limb
Presence of levodopa-induced dyskinesia
Presence of either cardiac sympathetic denervation on metaiodobenzylguanidine (MIBG)
scintigraphy or olfactory loss
Red flags
Fast progression of gait problems, demanding commonly wheelchair assistance within 5
years of onset
There is no evidence of the progression of motor symptoms or signs over 5 or more years
Early bulbar impairment, defined as one of severe dysphonia, dysarthria or severe
dysphagia within the first 5 years of disease
Inspiratory respiratory dysfunction defined as either diurnal or nocturnal inspiratory stridor
or frequent inspiratory sighs
Severe autonomic dysfunction in the first 5 years of disease
Recurrent (>1/year) falls because of impaired balance within 3 years of onset
The presence of disproportionate anterocollis (dystonic in nature) or contractures of hand
or feet within 10 years of onset
There are no non-motor symptoms despite 5 years of disease duration
Unexplained pyramidal signs
Parkinsonism remains bilateral and symmetric throughout the course of the disease.
Absolute exclusion criteria
Undoubted cerebellar abnormalities on examination or cerebellar oculomotor
abnormalities
Downward vertical supranuclear gaze palsy, or selective slowing of downward vertical saccades
Diagnosis of probable behavioral variant frontotemporal dementia or primary progressive
aphasia within the first 5 years of disease
Parkinsonian features limited to the lower limbs for more than 3 years
Treatment with a dopamine receptor blocker or a dopamine-depleting agent in a dose and
time-course consistent with drug-induced parkinsonism
No clinical response to high-dose levodopa despite at least moderate severity of disease
Undoubted cortical sensory loss (ie, graphesthesia, stereognosis), clear limb ideomotor
apraxia, or progressive aphasia
Normal functional neuroimaging of the presynaptic dopaminergic system
Adapted from Postuma et al.¥’, and Li et al.%,
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There are two levels of certainty related to PD diagnosis from MDS-PD
criteria after parkinsonism confirmation. Clinically established PD (maximized
specificity with reduced sensitivity) demands no red flags, the absence of
absolute exclusion criteria, and at least two supportive criteria while clinically
probable PD (balance between sensitivity and specificity) demands the
absence of absolute exclusion criteria, and supportive criteria to
counterbalance at most two red flags®6-88.

Neurologic NMS are frequently present in PD, showing the complexity
and heterogeneity of the neurodegenerative process. In the Prodromal
phase, olfactory loss, constipation, rapid eye movement-sleep behavior
disorder (RBD), depression, and anxiety are considered relevant markers
that may help to diagnose PD#.

The neuroimaging in PD includes functional and morphological
techniques to auxiliate in the early diagnosis®. A structural imaging as
magnetic resonance evaluate secondary causes of parkinsonism and specific
findings of atypical parkinsonism®. Recently, advances in magnetic
resonance imaging (MRI) techniques, that include the introduction of high-
field 3 and 7 tesla MRI, and the development of newer MRI sequences led to
improved spatial resolution and contrast with possibility to evaluate early
substantia nigra pathology in PD e other degenerative parkinsonisms®'. The
nigrossome-1, for example, is a hyperintense structure in the dorsolateral
region of substantia nigra pars compacta mainly seen on susceptibility-
weighted sequences (SWI). In pathological studies with neurodegenerative

parkinsonism, the highest neuronal loss was found in nigrossomo-1. Poor
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visualization of dorsolateral nigral hyperintensity (DNH) on imaging at least 3
tesla is consistent in PD patients with higher sensibility, specificity, and
accuracy, but it cannot differentiate from atypical parkinsonian syndromes®.
Functional imaging discriminates non-degenerative parkinsonism, besides
trying to differentiate etiologies of degenerative parkinsonism with
limitations®. Brain single-photon emission computed tomography (SPECT)
with radiotracer technetium-99m TRODAT-1 (TRODAT), for example, is an
imaging method based on nuclear medicine molecular, that aims analyze the
functional integrity of dopaminergic systems from striatal region. SPECT is
frequently used because of its availability and cost-effectiveness, while
TRODAT selectively binds dopamine transporter (DAT), which is pre-synaptic
dopaminergic nerve terminal. The SPECT with TRODAT is principally useful
in distinguish between synucleidopathies and secondary parkinsonism,
whereas DAT is decreased in degenerative parkinsonism®. However,
specific protocols might help to differentiate Parkinson’s disease from the

other parkinsonian syndromes®-%4,
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3.5 General non-motor symptoms

The spread of Lewy pathology to cholinergic, and noradrenergic,
besides nigrostriatal systems is related to NMS, mainly in the brainstem, in
different PD phases®. The NMS are increasingly recognized as very
common components of PD with an important negative impact on quality of
ife®-97, In general, they encompass pain, psychiatry and cognitive problems,
sleep disturbances, and autonomic dysfunction®®. NMS has already been
present in over 20% since early PD and ones may fluctuate as motor
symptoms®. Patients with RA-PD have not only a great amount of it but also
more intense NMS than other subtypes®.

Cognitive dysfunction is a common problem in PD patients, principally
executive dysfunction and other deficits such as disturbances of attention,
verbal fluency, visual-spatial ability, and memory impairments®: 1%, These
alterations are related to the decoupling of the frontal lobe-striatum loop, and
posterior cortical dysfunction'®. At the time of PD diagnosis, up to 19% of
patients present mild cognitive impairment'®!. Dementia will affect 83% of PD
patients after 20 years of the disease'?2. Cognitive dysfunction is devastating
NMS in PD with the reduction of patient functionality, and it also
compromises the well-being of the family'®. Predictors of PD dementia are
RBD, hallucination, advanced age, and motor symptoms progression'®3.
Behavioral changes also happen frequently in PD patients. Anxious and
depressive symptoms may appear at any time of PD, including prodromal
disease, and they get worse with the wearing off phenomenon. Apathy

reaches up to 40% of PD patients with marked indifference%4.
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Sleep disturbances have high prevalence in PD'%. Insomnia is
commonly due to sleep fragmentation with multifactorial origin. RBD is a
classic parasomnia characterized by loss of atonia with movements during
REM sleep and recurrent nocturnal dream enactment behavior. RBD
predisposes to risk of trauma for the patient and their partner'®. It is
important harbinger of alpha-synucleinopathy, and up to 90% of PD patients
may develop it105:106,

In general, excessive daytime sleepiness and impulse control
disorders (ICD) may be related to dopamine agonist treatment!®’.108,
Impulsive behaviors include pathological punding, gambling, binge eating,
compulsive buying, and hypersexuality’®®. The main risk factors for ICD are
personal or family history of drug abuse, male gender, and young patients'%.

Several autonomic dysfunctions may happen in PD. Symptomatic
orthostatic hypotension is present in a minority of patients with unspecific
clinical presentations'?. Gastrointestinal dysfunctions include dysphagia,
gastroparesis, and constipation’'!. Dysphagia is directly related to the risk of
developing aspiration pneumonia. Urge incontinence secondary to detrusor

overactivity, and erectile dysfunction are common problems in PD"%4,
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3.6 Pain in Parkinson’s disease
James Parkinson portrayed the pain in PD in 1817 in his original work

An Essay on the Shaking Palsy (1817, p. 51)112.113:

[...] the writer of these lines was called to a female about forty years of
age, complaining of great pain in both the arms, extending from the
shoulder to the finger ends. She stated, that she [...] was not benefited
by any of the medicines which had been employed [...] leaving both
the arms and hands in a very weakened and trembling state.

Chronic pain affects up to 20% of PD patients in the early stages of
the disease however, it may be present in 80% of patients in later
stages®'%16. The pain greatly reduces the quality of life even in early-stage
disease®5. Dopaminergic replacement improves pain in only a few PD
patients, and there is a poor correlation between motor improvement and
pain relief with dopaminergic or invasive neuromodulatory treatments'-12. A
survey brought the pain as one of most troublesome symptoms in the
perception of patients in all stages of the disease'".

Most forms of pain appear after the onset of motor symptoms, except
shoulder pain, which may precede the PD diagnosis®. Generally, the pain is
worse in the hemibody more affected by motor symptoms'°.

PD pain is divided into pain unrelated to PD and pain related to PD.
The latter refers to chronic pain aggravated by PD or de novo pain appearing
during disease installation, while PD-unrelated pain refers to previous chronic
pain that is not influenced by PD'".

Classically, Ford''® classified the pain in PD as musculoskeletal,
dystonic, radicular/neuropathic, central or primary pain, and akathisia. More
recently, other pain classifications in relation to PD were developed as King’s

PD pain scale, and Parkinson’s Disease Pain Classification System (PD-
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PCS)":""7_ The PD-PCS is composed of steps, which include evaluating if the
pain is related to PD, followed by the definition of pain mechanisms, and pain
subtypes, besides the severity score (Figure 1). The advantages of PD-PCS in
relation to King’s PD pain scale are to include pain non-related to PD and to
clearly discriminate chronic pain. Furthermore, PD-PCS brought an important
contribution to separate pain subtypes based on pain mechanisms'’.

The nociceptive pain related to PD was present in 55% of patients,
while nociplastic pain in 22%, and neuropathic pain in 16% in a multicentric
study'”. Nociceptive pain has origin from lesion of non-neural tissues, with
excessive and prolonged activation of nociceptors. Motor fluctuations marked
by off period, including painful rigidity and off-period dystonia, and dystonic
spasms secondary a several types of dyskinesia compromise the
musculoskeletal system. Myofascial pain syndrome, coat hanger syndrome
(neck pain in hypotension), and localized pain (e.g., osteoarthritis) are
common diagnosis related to musculoskeletal pain. Neuropathic pain is an
important cluster of pain secondary to neural damage, defined as central or
peripherical origin based on neurological exam and topographic diagnosis'’.
DN-4 2 4 has high sensibility and specificity for detecting neuropathic pain''.
Nociplastic pain encompasses characteristics from dopaminergic agonist
withdrawal syndrome and dopamine  dysregulation syndrome.
Neuropsychiatric symptoms from non-motor fluctuations include flares of
sweating, dysphoria, and motor agitation associated with pain deeply located
(face or abdomen), often poorly localized and very variable. Leg motor

restlessness is included here when neuropathic component is not important?”.
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There are no validated criteria for central pain in PD, and the diagnosis
remains of exclusion''®. The clinical suspicion is based on poor pain defined
in uncommon regions such as abdominal, oral, and genital with associated

autonomic symptoms and partial response to levodopa’2%.121,
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or became more Pain intensity

severe after the PD-unrelated pain =10
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Step 3: PD-PCS score: (0 to 90)

DN-4, Douleur Neuropathique-4 questionnaire; PD, Parkinson’s Disease,
Adapted from Mylius et al.'”

Figure 1 - Summary presentation of the Parkinson’s disease-pain classification
system (PD-PCS). In the first step, the pain is evaluated if it has relationship
with Parkinson’s motor symptoms, including dyskinesia, and dopaminergic
replacement, according to four questions. If a single question has an
affirmative answer, the pain will be considered PD-related. Pain may be
related to PD, directly as de novo pain related to disease onset or its
reduction secondary to motor symptoms treatment, and indirectly as
previous chronic pain aggravated by Parkinson’s symptoms. Pain is
considered unrelated to PD (neither provoked nor worsen by the disease)
when the answers are negatives for all questions and it should be treated
as in the general population. In the second step, the PD-related chronic
pain must be classified into nociceptive, neuropathic, or nociplastic
mechanistic descriptor to allow treatment based on pain pathophysiology.
Neuropathic pain was deemed present with DN-4 = 4 (positive),
distinguishing central from peripheral neuropathic pain depending on
neurological topographic diagnosis while nociceptive pain was
characterized by localized pain, painful palpation of musculoskeletal
structures (muscles, tendons, and fascia), and pain related to motor
fluctuations and dyskinesias. Nociplastic pain had DN-4 negative as
nociceptive pain with poorly localized pain, and with non-motor
neuropsychiatric symptoms related to hiper(or hypo)dopaminergic
fluctuations predominate. The score described in the last step was
developed to measure the severity of pain, including aspects such as
intensity of pain, pain Interference on daily living, and pain frequency for
each pain type, besides it follows up the effectiveness of treatments.
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3.6.1 Pathophysiology of pain in PD

Pain related to PD is clearly not secondary to the severity of motor
symptoms'?2. The abnormal pain processing happens mainly at a central
level, and it is associated with sensitization of pain pathways and decreased
inhibition of descending inhibitory control system'?3. There is a complex
interaction among dopaminergic and non-dopaminergic systems to the
development and perpetuation of pain in PD'?4.

The dopaminergic pathway includes at least the nigrostriatal and
mesocorticolimbic pathways. The nigrostriatal pathway encompasses the
integration and control of sensorimotor function, and it is classically affected
in PD. The mesocorticolimbic pathway reaches the nucleus accumbens,
amygdala, prefrontal cortex, and anterior cingulated cortex from the ventral
tegmental area of the midbrain'?2'?4, These dopaminergic pathways
comprise brain areas related to pain processing with the possibility of motor

and sensory neuromodulation secondary to dopamine action (Figure 2).
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Figure 2 - Basal ganglia basic circuit, pain descending modulatory system and
neurotransmitter projections to cortical, subcortical and spinal cord
structures. Dopaminergic pathways (blue), including nigrostriatal DA
system projects from the substantia nigra pars compacta to dorsal striatal
structures, globus pallidus, putamen and caudate nucleus; and the
mesocorticolimbic DA pathway, which is comprised of neurons that project
from the ventral tegmental area of the midbrain to subcortical structures,
such as the nucleus accumbens, thalamus, amygdala and cortical
structures, such as the motor, prefrontal and the anterior cingulated
cortices. The hypothalamic A11 nucleus provides dopamine-mediated
inhibitory projections to nociceptive transmission in the spinal cord.
Rostrocaudal pain-modulatory pathways (red, green and orange) include
cortical and subcortical projections to the brainstem (red) (PAG, locus
coeruleus and rostral ventromedial medulla), noradrenergic (green) and
serotoninergic (orange) projections to the spinal cord. There is a
substantial overlap between dopaminergic brain regions and those that are
most commonly implicated in pain processing
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Dopamine may influence pain perception dynamically in PD
patients'?2, In general, there were reduced non-painful mechanical thresholds
and decreased mechanical and thermal pain thresholds compared to healthy
volunteers in the off medication state’. The functional neuroimaging in off
medication state also showed increased activity in the insular, anterior
cingulate, and prefrontal areas related to the pain matrix'?®. The treatment for
motor symptom control as a levodopa replacement and deep brain
stimulation may restore pain thresholds toward normal values'?6:1%7,
However, there is not a strong correlation between pain relief, and reduction
of motor symptoms of PD after dopaminergic or neuromodulatory treatments,
and these interventions may interact with motor symptoms and pain by
different mechanisms2.

The monoaminergic systems as serotoninergic and noradrenergic
pathways also are important in pain processing in PD'?4128_ The coeruleus
complex and raphe nuclei are brainstem regions affected by Lewy pathology,
and impairment of these component structures of descending pain pathway
are related to hyperalgesia in PD'?812°, The experimental study shows that
dysfunction of descending noradrenergic system may play an important role
in PD-associated pain, and an initial study demonstrated that dual-action
antidepressants with inhibition of serotonin and norepinephrine reuptake may
be effective at treating pain in PD'3%.131. The role of opioid system has been
little studied in pain in PD, despite it is classically evolved in the modulation

of the nociceptive pathway'32.
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There is the integration of several afferents from cortical and thalamic
areas within the basal nuclei and the sensitive input also undergo by this
circuit’33134_ The different loops carry affective and discriminative pain information
as from the spinal cord, parietal, sensorimotor, orbitofrontal, dorsolateral prefrontal
cortex and anterior cingulate cortex, and basal nuclei send the feedback for other
cortical regions'®. For example, the caudate nucleus is evolved in avoidance
behavior to pain, the nucleus accumbens may modulate the processing of
emotional salience of pain, and the stimulation of globus pallidus pars interna and
of the subthalamic nucleus can decrease neuropathic pain and nociceptive pain,
respectively'?2136-138 |n chronic pain, a study showed decreased connectivity

between ventromedial prefrontal cortex and basal nuclei'®.

3.7 Therapies and its limitations
3.7.1 Conventional therapies

There are still no disease-modifying pharmacologic treatments for
PD'40141 " The symptomatic therapy should be started when any disability
appears, and the patient should not tolerate a reduction in the quality of life'0,
Several medications in different formulations, including levodopa, dopamine
agonists, monoamine oxidase-B inhibitors, amantadine, and iCOMT, are used
for treating motor symptoms in PD'#2. The levodopa replacement has the best
rate of motor symptom control, and the start of this medication may not be
delayed'°. Typically, levodopa is the first option mainly in elderly PD patients,
patients with cognitive and behavioral problems, and patients with jobs related

to complex motor skill activities'3. Regardless of the medication in use, the
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increase of dose must be performed to reach improvement of functionality, but
minding possible side effects’*!. The beneficial response to dopaminergic
therapy is dramatic with adequate dose and time for PD diagnosis, and no
response guide to atypical parkinsonism?’.

As the disease progresses, in general, PD patients will need in general
medication combinations to treat motor symptoms™?2. The therapeutic window
narrows over time, and PD motor complications develop'?. Motor fluctuations
happen due to wearing off phenomenon, and there are several strategies to
manage, including increase or fractionation of daily levodopa dosage, and
inclusion of iICOMT, monoamine oxidase—B inhibitors, or dopamine agonists'©.
Nocturnal akinesia may get better with a bedtime dose of controlled-release
levodopa. Another motor complication is dyskinesia, iCOMT may worse this
symptom, and amantadine or clozapine can improve the dyskinesia'0141,
Painful dystonia may develop in off periods and biphasic dyskinesias, and they
may respond to an increase or fractionation of daily levodopa dosage'.
Rehabilitation is an important adjunct therapy, including physiotherapy,
formalized pattern exercises, speech therapy, and occupational therapy'4-14°,

Pain treatment in PD is also a challenge. It is often ignored by
physicians, and almost half of the patients do not receive medications or
rehabiilitation®1%16,  Currently, the recommendations of the movement
disorders society for the treatment of pain in PD do not distinguish among
different pain mechanisms, and there are rare options with limited
evidence'®. The dopaminergic treatment improves pain in only 30% of PD

patients'!. Different double-blind, randomized, placebo-controlled studies
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with duloxetine, rotigotine or prolonged-release oxycodone-naloxone did not

show significant improvement of pain in PD146-148,

3.7.2 Neuromodulatory therapies

Deep brain stimulation (DBS) should be indicated for debilitating
tremors, and for motor complications refractory to the optimal available
medical treatment, aiming to improve the motor symptom control and the
quality of life in PD patients'#. DBS of the subthalamic nucleus (STN), and
the internal globus pallidus (GPi) decreased motor symptoms severity by
approximately 50% and 36% respectively, in a multicenter study, with the
maintenance of effect at least for 5 years with reduction of the magnitude of
improvements over time'#%10, In STN DBS , there were improvements of
85% in tremor, of 66% in rigidity, and 38% in bradykinesia’™'. A meta-
analysis of randomized trials showed similar motor benefits between STN
and GPi stimulation®2.

Among NMS, STN DBS decreases the prevalence of pain by
approximately 50%, and pain scores were reduced by 40% from baseline in
PD patients implanted with STN DBS or GPi DBS, and chronic pain in a
systematic review with meta-analysis'?'%3. There is no clear association
between motor improvement and pain relief after dopaminergic replacement
or neuromodulation?.

Pain management in PD may include other exiguous non-
pharmacological treatments such as neuromodulation, and surgical

interventions'4. Recently, the PD-PCS brought the proposal of treatment
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oriented by pain pathophysiology'’. For example, nociceptive pain is the
most frequent subtype in PD patients, mainly musculoskeletal (MSK) pain in
nature, and its treatment is commonly overlooked'’. In a previous study with
non-invasive brain stimulation, MSK pain in PD was treated with high-
frequency repetitive transcranial magnetic stimulation (TMS) over the motor
primary cortex with relief of pain, improvement of motor symptoms, and
reduction of mood symptoms’°.

Another classic surgical neuromodulation technique is the epidural
SCS, which was also used for treating neuropathic pain in PD, reaching
satisfactory pain control, mainly with burst stimulation’®. That study also
showed improvement of gait symptoms with epidural SCS'%¢, and recently,
an open-label study showed similar results, mainly in freezing of gait, with
non-invasive magnetic stimulation of the spinal cord over the fifth thoracic
vertebra'’. Epidural SCS has been used to treat several pain syndromes for
decades’8. The new types of waveforms and their combinations to treat
chronic pain upgraded the anterior good results of epidural SCS tonic
stimulation'™®. There are several segmental, and supraspinal potential
mechanisms to explain the spinal effects of stimulation. The gate control
theory describes the first model to explain pain control that would be related
to specific activation of large fibers of the dorsal column?°. Lately, spinal cord
stimulation with burst waveforms did not show an influence on the dorsal
column function, and there was a major impact on WDR neurons and medial
pathways associated with descending modulatory systems?31%0. There are

still no studies with non-invasive spinal stimulation to treat chronic pain.
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4.1 Patients

This study was approved by ethics Board of the research committe
(Comiss&o de Etica para Analise de Projetos de Pesquisa, CAPPesq, do HC-
FMUSP), (protocol number 36024620.8.0000.0068, Attachment A), which
was registered on clinicaltrials.gov (NCT04546529). Also, with strict
compliance with regulations of the General Data Protection Law (LGPD),
results of investigations, as well as personal information of participants was
not disclosed to third parties in any way, whether telephonic, electronic, or
any other, except in the form of anonymous scientific tables and graphs. Data
obtained in the study were tabulated in an Excel sheet and submitted to
statistical analysis maintaining anonymization (Attachment B).

PD patients with chronic nociceptive pain related to the disease were
recruited from outpatient movement disorders clinics near to the Hospital das
Clinicas, University of Sdo Paulo, between July 2020 and May 2021'3. The
sampling method used in this study was convenience sampling, that is a type
of non-probability sampling technique.

Idiopathic PD was diagnosed based on the 2015 MDS-PD Criteria®’,
and PD patients were included regardless of disease severity. Nociceptive
pain was diagnosed according to the PD-PCS by two independent
researchers and reviewed by an expert'”. All patients provided informed

consent to participate in the study (Attachment C).
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The inclusion criteria were adults (18-85 years) with PD-related
nociceptive pain persisting for more than 3 months and present most of the
days. The average pain intensity (24h) score had to be = 4/10 on a numerical
rating scale (NRS). Exclusion criteria were pregnancy, breast feeding
women, presence of defined chronic neuropathic pain according to IASP
grading system for neuropathic pain and a positive Douleur Neuropathique-4
questionnaire (DN-4), previous diagnosis of dementia, known major
psychiatric disorders (as assessed by the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition), history of substance abuse, or work
litigation issues'”161.162 During the period of study, patients were
discouraged to modify dose or to include new medication for treating pain or
motor symptoms without previously notifying the researchers.

Demographic and clinical information about the patient was collected
at the inclusion visit, including physical examination to confirm PD and the
presence of nociceptive pain. This initial evaluation was performed on
movement disorders or functional neurosurgery outpatient clinic at Instituto

Central, University of Sao Paulo.

4.2 Sample size

The sample size was determined with G*Power 3 software, based on
preliminary studies'’. To detect a difference in average pain relief, assessed
by NRS, comparing sham bTSMS, and active bTsMS, and to reach 80%
power with an alpha of 0.05, considering an effect size of 0.35'%, twenty

subjects were required. The loss rate was considered 25%.
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4.3 Experimental design

This is an exploratory randomized, double-blind, sham-controlled, and
pilot parallel trial that investigated the analgesic effects of active versus sham
bTsMS in nociceptive PD-related chronic pain.

Participants were allocated into groups that either received bTsMS in a
prolonged continuous theta burst stimulation or sham stimulation over the
seventh cervical vertebra (C7) in the midline. They were randomly assigned
to groups in a 1:1 ratio (using https://www.random.org/sequences), and the
randomization sequence was stored in a sealed opaque envelope and was
only revealed to the researchers responsible for the administration of bTsMS,
and who had no other role in the study and were not allowed to interact with
patients except for strictly stimulation-related communications.

Patients underwent active or sham bTsMS sessions for eight weeks in
non-invasive neuromodulation laboratory at Instituto de Psiquiatria, University
of Sao Paulo. In the first week, stimulation sessions were performed daily for
five consecutive days (induction series) followed by two sessions weekly
(maintenance series) for seven more weeks. At the end of the eighth week,
full clinical and pain tools, besides evaluation of secondary outcomes was
performed again on movement disorders or functional neurosurgery
outpatient clinic at Instituto Central, University of Sdo Paulo. Patients were
followed for four additional weeks after the last treatment session for safety
and assessed on until the 12th week from study initiation by a phone call

(Figure 3) (Attachment D).
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Randomization: End of sessions

sham x active bTsMS of stimulation End of study

4
Induction series | Maintenance series

Elegibility ‘ 5x week ‘ 2x week ® ‘

A A Aw2 Aws A A
(o] (o]

W: week; bTsMS: Burst trans-spinal magnetic stimulation

Figure 3 - Basic study design. Triangles represent assessment of pain intensity and
adverse events. Circles represent full clinical and pain assessments and
evalution of secondary outcomes. Coil image represents session of
treatment.

4.4 Burst trans-spinal magnetic stimulation

The trans-spinal resting motor threshold (tsRMT) was determined
before the first session with patients positioned in an armchair, relaxed, in a
sound-attenuated room by delivering TsMS pulses (ie, edge of the circular
coil) over the C7 vertebral segment with a circular-shaped coil (MCF-125 coil
with static cooling, MagVenture, Farum, Denmark) connected to a
MagProX100 machine (MagVenture, Farum, Denmark). Trans-spinal motor-
evoked potentials (tsMEPs) were recorded using surface electrodes (Natus,
Middleton, WI, USA) placed on the lower abdominal muscles (3 lower
bellies of rectus abdominalis muscles). The tsRMT was defined as the lowest
intensity eliciting a detectable motor-evoked potential in 5 out 10 trials. The
stimulation intensity for the bTsMS was set at the detection threshold of

tsRMT.
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Two different coils were used for all treatment sessions in both the
active and sham stimulation groups. In all instances, a circular-shaped coil
was positioned over the 7t cervical vertebra, which was chosen based on
the most prominent spinous process from that vertebra (anatomical
landmark), with the cable pointing to the side, with the induced electric
current flowing lateral form medial in the spinal cord. A figure-of-eight (B-
65) coil with active cooling (Magventure, Farum, Denmark) was placed
orthogonally to circular-shaped coil. For real stimulations, the circular coil
in contact with the skin was turned on, and the figure of eight coil was left
off. The theta burst stimulation was delivered by three pulses at 50 Hz and
repeated 400 times with an inter-stimulus interval of 200 milliseconds;
1,200 pulses were delivered per session over 1 minute and 20 seconds'®3
continuously. For sham sessions, the same set up was used except that
the circular coil was turned off while the figure-of-eight coil placed in the
circular coil was turned on and delivered stimulation at 100% of maximal
stimulator output. This means that the figure-of-eight coil was placed in
contact with the circular-shaped coil to ensure proper double-blinded
conditions, as it emitted noise and vibration related to the stimulation but
had no specific biological effect on the spinal cord since its several
centimeters away from the skin. The coils were fixed by a mechanical arm,
and the position was systematically controlled during the session.
Additionally, to improve quality of blinding and assure allocation
concealment throughout the study, in all sessions, a transcutaneous

electrical nerve stimulation (TENS) system was mounted over both sides
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of the circular coil touching the skin at the C7 level before the start of
stimulation. This strategy with TENS was used for first time here. The two
carbon rubber surface electrodes were placed 5 cm from the coil edges on
each side in a longitudinal orientation (Figure 4). Biphasic square wave
impulses at a frequency of 100 Hz and pulse duration of 50 us were used
during both active and sham bTsMS session (Neurodyn Portable TENS,
Ibramed). The stimulation intensity was increased until there was local
paresthesia without discomfort. Stimulation was started and stopped time-
locked to bTsMS. In patients with deep brain stimulation system
implanted, the handheld controller was used before and after session to
evaluate the function of device. There were not change of DBS setting

after the sessions of treatment.
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TENS: Transcutaneous electrical nerve stimulation; C7: Seventh cervical vertebrae; bTsMS:
Burst trans-spinal magnetic stimulation

Figure 4 - Step-by-step stimulation montage during bTsMS treatment sessions. A)
Surface electrodes of TENS secured to the skin with adhesive tape at level
of C7 in the paraspinal area. B) The circular-shaped coil placed
perpendicular to spinal in midline over C7. C) The figure-eight coil was
placed orthogonally to circular-shaped coil. This last image shows
complete montage during all bTsMS sessions regardless of group
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4.5 Pain and assessments tools

A full clinical and pain assessments were performed at baseline and
after eight (last) weeks (Attachment E). Pain intensity and adverse events
were also assessed at the first, second and fourth weeks, and one month after
the last stimulation session, this time by a structured phone interview. The
primary outcome of the study was the number of patients reaching significant
average pain relief (250% pain intensity reduction) during the eight weeks of
stimulation sessions versus baseline assessment. The average pain intensity
over the past 24h, from item 5 of brief'®* pain inventory, was assessed by a

NRS?8 ranging from 0 (no pain) to 10 (maximal pain imaginable)'8.

4.6 Secondary outcomes

Pain intensity, frequency and severity were assessed by the
composite score from PD-PCS'". This score ranges from 0 (no pain) to 90
(maximal pain intensity, impact in activities and high frequency). Mood was
assessed by the hospital anxiety and depression scale'®®. Quality of life was
assessed by EuroQol-5'%. Parkinson's disease motor symptoms were
assessed by UPDRS part I8, Pain interference in daily living was
measured by the seven items from the short form of the brief pain inventory
ranging from 0 (does not interfere) to 10 (maximal interference)'®*. The global
impression of change is a seven-point likert scale that ranges the amount of
improvement or aggravation after a treatment'®®. We compared percentage
of subjects who reported much, and very much improvement after treatment
against all the other options'®®. These assessments were performed at

baseline and after eight (last) weeks (Attachment E).
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4.7 Blinding assessment

Care was taken not to set patients' appointments simultaneously so
that waiting-room conversations were avoided and ensuring the integrity of
blinding. The blinding assessment was performed at the end of the study
(e.g., after eight weeks of treatment) as previously reported'®®17° and
included the following questions: i. could you tell which treatment you
received?”; ii. “If so, which was it?", iii. “If you were given the option to do so,

would you choose to maintain the treatment for a longer period of time?”.

4.8 Adverse events report

The incidence of treatment-emergent adverse events and the safety of
bTsMS were assessed by measuring the number of participants who
experienced serious events. Adverse events assessment was performed
after each treatment session by using a dedicated questionnaire’®170
(Attachment F). Patients were asked to report any potential side-effects
related to the treatment such as headaches, dizziness, nausea, blurred

vision, sleepiness, paresthesia, and local pain.
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4.9 Statistical analysis

The normality was verified by asymmetry and kurtosis values in
addition to graphical methods'”'. Categorical data were described using
absolute and relative frequencies and compared through Fisher’'s exact test,
and numerical data were described through median and quartiles and
compared through Mann-Whitney’s U test.

Longitudinal continuous data were analyzed through two-way repeated
measures analysis of variance (ANOVA). For binary endpoints, generalized
estimating equations were employed, as this approach allows considering
participants with missing data on specific time points and therefore uses all
available data without biasing the results under random dropouts'2173, so that
data imputation strategies were not required, and intention-to-treat analysis was
performed. Treatment effects were estimated through group versus time
interactions. For blinding assessment analysis was used contingency table based
on chi-square test, and for investigating differences in response to bTsMS being
related to the location of the main pain syndrome was included Mann-Whitney’s U
test. All tests were two-tailed, and final p-values less than 0.05 were considered
significant. All analyses were conducted using the Statistical Package for Social
Sciences software (IBM SPSS Statistics for Windows, version 24.0. Armonk, NY:
IBM Corp.). Since there are no other studies in the literature reporting non-
invasive spinal cord stimulation for pain in PD, we included a convenience sample
of PD based on previous studies using TsMS for other etiologies. Based on our
findings we calculated the number necessary to treat, which will help future

studies to properly estimate sample size.
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Part of the data presented in this thesis was published in “Lapa JD da
S, da Cunha PHM, Teixeira MJ, Brito Medeiros VM, Fernandes AM, Silva de
Morais AD, et al. Burst Trans-spinal Magnetic Stimulation Alleviates
Nociceptive Pain in Parkinson Disease—A Pilot Phase |l Double-Blind,
Randomized Study. Neuromodulation. 2022” (Copyright permission of

journal, Attachment G).
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5.1 Sample description

Thirty patients were screened for participation, and twenty-six were
randomized (Figure 5). Thirteen patients received active and 13 with sham
bTsMS. Table 1 shows baseline demographic and clinical characteristics of
the 26 patients that received the allocated interventions. The active bTsMS
and sham bTsMS groups were similar in terms of baseline characteristics,

and there are not statistically significant differences between groups initially.

Assessed for eligibility (n=30)
Enrollment ]
Excluded (n=4)
+ Not meeting inclusion criteria (n=4)
+ Declined to participate (n=0)
+ Other reasons (n=0)
Randomized (n=26)
v
Allocated to Sham bTsMS (n=13) Allocated to Active bTsMS (n=13)
+ Received allocated intervention (n=12) + Received allocated intervention (n=10)
+ Dropout (lack of effect n=1) Allocation J + Dropout (death unrelated to treatment n=1,
SARS-CoV-2 infection n=1, side effect n=1)
Analysed (n=26)
Analysed (n=13) Analysed (n=13)
+ Excluded from analysis (give reasons) (n= 0) + Excluded from analysis (give reasons) (n=0)

Figure 5 - CONSORT study diagram. bTsMS: burst trans-spinal magnetic stimulation
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Table 1 - Demographical profile

and baseline assessment

characteristics of subjects included in the study
Sham bTsMS

Variable

Active bTsMS

Age (years)A

61.4+9.2 (42-79)

(n=13) (n=13)
61.9+10.3 (36-73)

Sex, n (%)

Male 9(69.2) 5 (38.5)
Schooling, n (%)

<12 years 7 (53.8) 5 (38.5)

> 12 years 6 (46.2) 8 (61.5)
Etiology of musculoskeletal pain, n (%)

Myofascial pain syndrome 12 (92.3) 12 (92.3)

Coat hanger headache 2 (15.4) 2 (15.4)

Localized pain 4 (30.8) 3(23.1)
Handedness, n (%)

Right-handed 12 (92.3) 13 (100.0)

Time since Parkinson disease ‘s g3, 75 (0-26) 10.9¢ 5.2 (1-20)
diagnosis (years)

Levodopa equivalent daily dose (mg)* 936.4+468.7 (300-1905) 847.8+425.7 (150-1564)
Side of initial motor symptom, n (%)

Left 7 (50.0) 7 (50.0)
Right 6 (50.0) 6 (50.0)
Predominant pain side, n (%)
Bilateral 7 (53.8) 11 (84.6)
Left 3(23.1) 2(15.4)
Right 3(23.1) 0(0.0)
Pain location, n (%)
Neck 5(38.5) 4 (30.8)
Shoulder 5(38.5) 6 (46.1)
Upper limb 2 (15.4) 3(23.1)
Upper back 1(7.7) 2 (15.4)
Low back 9 (69.2) 10 (76.9)
Lower Limb 9 (69.2) 9 (69.2)

Duration of pain (years)8
Average pain (item 5 of BPI)A

4.5+3.9 (0.5-5)
7.0£1.3 (5-10)

5.645.4 (1-8)
6.111.7 (4-10)

New pain in the last evaluation, n (%) 1(7.7) 3(23.1)
Rehabilitation, n (%) 6 (46.2) 8 (61.5)
Pain catastrophizing scale? 26.4+14.5 27.0£9.0
HADS
Depression subscale 7.615.6 7.1+£3.2
Anxiety subscale 9.545.2 7.7£3.2
Motor complications in  Parkinson
disease, n (%)
Motor fluctuations 6 (46.2) 6 (46.2)
Dyskinesia 5 (38.5) 7 (53.8)
Gait problems 9 (69.2) 10 (61.5)
UPDRS part IIIA 33.21£16.3 (10-67) 43.0+£16.1 (14-66)
Hoehn and Yahr scale, n (%)
Unilateral 2 (15.4) 2 (15.4)
Bilateral 8 (61.5) 11 (84.6)
Bilatgral with balance and postural 3(23.1) 0(0.0)
impairment
DBS, n (%) 3(23.1) 2(15.4)

A Values are presented in: mean + SD (minimum and maximum); B Values are present in: medium
(quartiles); bTsMS: burst trans-spinal magnetic stimulation BPI: brief pain inventory; HADS: Hospital anxiety
and depression scale; UPDRS: total unified Parkinson disease rating scale; DBS: Deep brain stimulation.
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5.2 Pain assessment

Data from twenty-six PD patients were analyzed in an intention-to-treat
approach. Pain intensity reduction 250% was higher after active bTsMS
compared to sham bTsMS over the eight weeks of treatment (p=0.044)
(Table 2). Pain intensity went from 6.2+1.7 and 7.0£1.3 at baseline to 2.4+2.2
and 3.912.6 on the eighth week of stimulation after the active and sham
bTsMS series, respectively (Graphic 1). When comparisons were made
including time points at each week of treatment, there were, at the end of the
first week (the induction phase), eight (61.5%) responders to active bTsMS
and two (15.4%) responders to sham bTsMS (p=0.006). However,
assessments of pain relief differences during the maintenance sessions (e.g.,
after the first week), the number of responders were no longer significantly
different between active and sham arms (Table 3). The number needed to
treat was 2.2 after the first week of treatment. We ran supplementary
analyses to investigate differences in response to bTsMS being related to the
location of the main pain syndrome. We stratified patients according to the
location of the main pain syndrome as being located above or below the
spinal C7. There were no differences between predominant neck-shoulder-
upper limb pain regions (e.g., above C7 spinal cord level) and thoraco-
lumbar-lower limb (below C7 spinal cord segment) pain regions with number
of responders after first week (p=0.710) and the last week (p=0.218) of

treatment.
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Table 2 - Influence of bTsMS on pain response within the first eight

weeks
I (=T
Standard o
Parameter B Error (0]33 95% ClI p

Intercept (Week vs. 1338 05924 0261  0.082-0.834  0.023*

Group
Week 0.111 0.0784 1.138 0.977-1.327 0.099
Active treatment group 1.347 0.6689 3.844 1.036-14.262  0.044*

Results obtained by Generalized Estimating Equations (GEE) analysis, weeks 1-8 included as a
covariate; Pain intensity [Average NRS (numerical rating scale; 0-10)]; bTsMS: burst trans-spinal
magnetic stimulation. VS: versus. * P<0.05. Pain response defined as pain intensity reduction of at
least 50% compared to baseline.

Graphic 1 -Pain intensity effects of bTsMS at the different timepoints
since baseline

—e— sham bTsMS
-& active bTsMS

Pain intensity
F -9
1

0 T T T T T T
Baseline W1 W2 W4 W8 WwWi2
Time

Whiskers represent standard error; numbers close to whiskers represent absolute mean pain
intensity reduction compared to baseline values in each group. * P<0.05 refer to % of responders in
in each group (pain intensity reduction = 50%). Pain intensity: average NRS (numerical rating
scale): 0-10; average pain intensity reduction: average pain intensity decreased from NRS at
baseline; W: Week; bTsMS: burst trans-spinal magnetic stimulation.
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Table 3 - Number of responders (pain intensity reduction 2 50%) in
each week of study

Measurement (I:tzae!) Sha(r::‘al'l:;?MS Acti(vne=?':ls')sMS
Week 1, n (%) 10(38.5) 2(15.4) 8(61.5) 0.006*
Week 2, n (%) 10(36.0) 4(30.8) 6(41.7) 0.679
Week 4, n (%) 12(52.2) 4(33.3) 8(72.7) 0.227
Week 8, n (%) 14(54.5) 5(41.7) 9(70.0) 0.426
Week 12, n (%) 11(40.9) 3(25.0) 8(60.0) 0.414

Results obtained by Generalized Estimating Equations (GEE) analysis; Pain intensity [Average
NRS (numerical rating scale; 0-10)]; bTsMS: burst trans-spinal magnetic stimulation; * P<0.05.

5.3 Secondary outcomes

Patient’s clinical global impressions of change were more frequently
much/moderately improved after active bTsMS (70.0%) compared to sham
bTsMS (18.2%) (p=0.030) (Table 4). Depression scores were lower after
active bTsMS (4.0+3.1) compared to sham bTsMS (8.7+£5.3) (p = 0.011).

Other secondary outcomes are shown in Table 5.

Table 4 - Influence of bTsMS on Clinical global impression scale

Total Sham Active
bTsMS bTsMS P
CGl-l physician, n(%) (n=22)
Very much improved or 9.0(40.9)  3.0(25.0) 6(60.0) 0.192

much improved (<2)
Others (>2) 13.0(59.1) 9.0(75.0) 4.0(40.0)

CGl-l patient, n(%) (n=21)

Very much improved or
much improved (£2)

Others (>2) 13.0(57.1)  9.0(81.8) 3.0(30.0)

9.0(42.9)  2.0(18.2) 7(70.0) 0.030*

Result obtained by Fisher exact test. bTsMS: burst trans-spinal magnetic stimulation; CGI-I: Clinical
global impression scale-improvement; * P<0.05.
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Table 5 - Influence of bTsMS on secondary outcomes related to mood,
quality of life, motor symptoms, and pain (intensity, score,
and interference on daily activities)

Variable

(N=26)

Baseline

(N=22)

Eighth Week

Active bTSMS ~ 43.4+20.0(12-90) 10.0+13.8(0-42)
PD-PCS score

Sham bTSMS ~ 43.2+22.1(12-72) 26.2423.1(0-63)

Active bTsMS 7.1£3.2(2-12) 4.0£3.1(0-9)
HADS-D*

Sham bTsMS 7.6+5.6(1-21) 8.7+5.3(2-18)

Active bTsMS 7.7£3.2(2-12) 4.1+2.3(1-8)
HADS-A

Sham bTsMS 9.5+5.2(2-20) 6.65.1(1-16)

Active bTSMS ~ 0.44+0.13(0.30-0.74)  0.67+0.15(0.49-0.85)
EQ-5D-3L total

Sham bTsMS ~ 0.49+0.14(0.17-0.69)  0.53+0.19(0.35-0.85)

Active bTsMS 56.4+5.24(0-95) 71.9+14.5(50-99)
EQ-5D-3L Health Score

Sham bTsMS 55.84+29.5(1-85) 62.94+22.7(10-95)

Active bTSMS ~ 43.0+16.1(14-66) 36.0+8.6(22-48)
UPDRS part Ili

Sham bTsMS ~ 33.2+16.3(10-67) 38.0+17.0(10-78)
BPI Pain Intensity Active bTsMS 54811840(275-900) 1981198(00-550)
Index Sham bTsMS ~ 57.1+12.6(35.0-77.5)  35.6+21.6(0.0-75.0)
BPI Pain Interference  Active bTsMS ~ 65.4£17.8(31.9-90.0)  21.3+30.0(0.0-74.3)
on daily activities Sham bTsMS ~ 68.2+18.3(42.9-97.1)  45.3+34.3(0.0-94.3)

Values are presented in: mean + SD (minimum and maximum); bTsMS: burst trans-spinal magnetic
stimulation; PD-PCS score: Parkinson Disease Pain Classification system score; HADS-D:
depression subscale of the hospital anxiety and depression scale; HADS-A: anxiety subscale of the
hospital anxiety and depression scale; EQ-5D-3L: the three-level EuroQol five-dimensional
questionnaire; UPDRS part |ll: unified Parkinson’s disease rating scale part lll; BPI: Brief pain
inventory; * P<0.05 (results obtained by two-way repeated measures ANOVA analysis between
baseline and eighth week based on group-by-time interaction effect).

There were no differences between groups concerning Parkinson

motor symptoms severity (unified Parkinson’s disease rating scale part lll,
UPDRS part Ill), anxiety symptoms (anxiety subscale of the hospital anxiety
and depression scale, HADS-A), pain interference in daily activities (Brief
pain inventory-BPI- pain Interference on daily activities), quality of life (three-
level EuroQol five-dimensional questionnaire-EQ-5D-3L- total, and health

score), BPI pain intensity index, and PD-PCS score (Table 6).
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Table 6 - Secondary outcomes analysis related to mood, quality of life,
motor symptoms, and pain (intensity, score, and interference

on daily activities)

Variable

Parameters

(N=26)

PD-PCS score

HADS-D

HADS-A

EQ-5D-3L total

EQ-5D-3L Health Score

UPDRS part lii

BPI Pain Intensity Index

BPI Pain Interference on daily activities

Time
Time*Group
Time
Time*Group
Time
Time*Group
Time
Time*Group
Time
Time*Group
Time
Time*Group
Time
Time*Group
Time

Time*Group

Partial n2

0.424
0.028
0.041
0.241
0.437
0.008
0.259
0.106
0.215
0.028
0.016
0.098
0.466
0.030
0.445
0.025

< 0.001
0.417
0.323
0.011**

< 0.001
0.656
0.008
0.105
0.017
0.411
0.537
0.120

< 0.001
0.399

< 0.001
0.443

Results obtained by two-way repeated measures ANOVA analysis between baseline and eighth
week; bTsMS:burst trans-spinal magnetic stimulation; PD-PCS score: Parkinson Disease Pain
Classification system score; HADS-D: depression subscale of the hospital anxiety and depression
scale; HADS-A: anxiety subscale of the hospital anxiety and depression scale; EQ-5D-3L: the
three-level EuroQol five-dimensional questionnaire; UPDRS part lll: unified Parkinson’s disease
rating scale part Ill; BPI: Brief pain inventory; ** of intersection between time and group P<0.05.
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5.4 Dropouts and adverse events report

Four patients dropped out during the study. One left due to a lack of
analgesic effects (after the 7th sham daily session) from the placebo group.
In the active group, 3 patients dropped out of the study. One patient had
dizziness that was aggravated after active stimulation that led to treatment
interruption. One dropped out due to severe acute respiratory syndrome
coronavirus 2 infection, and one had pulmonary embolism leading to death.
Concerning adverse events that did not lead patients to drop out of study,
two patients reported headache (one after 1 active stimulation session and
one after 1 sham stimulation session) that did not persist until the next
stimulation session, none of them needed analgesics. One had transient
paresthesia after a one active stimulation session, one had dizziness after
three sham stimulation sessions that did not need treatment, and one had
transient blurred vision after two sham stimulation sessions. There were no

other side effects such as seizures, nauseas, and drowsiness.

5.5 Blinding assessment

After the end of the study, 21 patients (95.5%) said they could tell
which protocol of treatment they received, 13 patients (62.0%) guessed it
correct. Of these patients, eight (72.7%) were in sham group, and five
(50.0%) were in active group (p = 0.36). Twenty patients (95.2%) said they
would like to maintain the sessions of bTsMS for a more extended period if

this option were offered to them.
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Results of the current study showed that bTsMS reached a significant
analgesic effect in patients with PD and chronic nociceptive pain, mainly in
the first week of treatment, when stimulation sessions were carried out on a
daily basis. The analgesic effect was not different between the active
stimulation group and the sham one during the phase of two weekly
maintenance sessions. During the 12 follow-up weeks, there were no
important side effects related to the stimulation sessions and this approach
was considered safe and feasible. In spite of having found an overall effect of
bTsMS during the eight weeks of treatment, the most important pain relief
occurred after the first week of daily stimulation sessions, with 61.5%
responders in active bTsMS group and just 15.4% responders in the sham
bTsMS group. Regarding secondary outcome of the bTsMS intervention,
there was also a reduction in depressive symptoms, as well as an
improvement in the global impression of change from patient’s perception

after treatment.
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6.1 Pain perception in Parkinson’s disease

Even though we managed to detect an analgesic effect of non-
invasive spinal cord stimulation in PD for the first time, it is necessary to
acknowledge that dopaminergic medication and treatment states may
influence the pain perception, thus impacting PD patients in a very dynamic
way. For instance, PD patients in off-medication state have shown a
reduction in non-painful thresholds of mechanical detection and in thermal
and mechanical nociceptive thresholds when compared to healthy
volunteers312126,  Dopaminergic replacement therapy and deep brain
stimulation (DBS) systems, when active, may restore pain thresholds towards
normal values, mainly as a result of modulation of small fiber-mediated
sensory inputs'?6.127. These data suggest that PD includes a pro-nociceptive
state, inherent to this condition, which may be modulated by dopaminergic
medication or neuromodulatory interventions prescribed primarily with the
aim to treating motor symptoms. However, the recurring information in
literature regarding pain in PD is the absence of correlation between pain
improvement and the treatment prescribed to control motor symptom. This
suggests that dopamine replacement therapy and DBS may work in both
motor and NMS through different mechanism, or at the group level, in which
responders do not have the same degree of improvement in these two types
of symptoms'?174, In fact, for DBS, it has been recently shown that small
differences in the volume of activated tissue within the subthalamic nucleus
may influence on different cortical networks and potentially explain different

effects in NMS and motor symptoms after DBS'26:175.176,
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6.2 Clinical improvement

Therapeutic measures to control PD-related pain are still very limited.
A cross-sectional survey of pain in PD has revealed that dopaminergic
treatment improves pain in approximately 35% of patients' 7. In spite of
greater pain improvement, in numerical terms, in the group where
transdermal rotigotine was administered, compared to placebo group, this
double-blind, placebo-controlled pilot study with exploratory purposes using
dopaminergic agonist did not observe statistically difference significance
between the groups’#’. An open label study showed that duloxetine could be
effective for treating pain in PD, however this outcome was not confirmed in a
subsequent double-blind, randomized, placebo-controlled trial'3!146_ Still, the
phase Il study, also with double-blind, randomized, placebo-controlled design
did not show significant relief of severe pain in PD patients using extended-
release oxycodone—naloxone. Also, nausea and constipation were more
common in patients who received active treatment compared to those in the
placebo group™8. In a study using high-frequency repetitive transcranial
magnetic stimulation (TMS), modulation of the primary motor cortex was
attempted to reduce the musculoskeletal pain in PD patients. This was a
double-blind, sham-controlled and randomized trial, and there was a
significant analgesic effect in the active group compared to the sham one. In
the same way, there was a positive impact of the active treatment on motor
and mood symptoms and in and overall disease severity'®>. DBS of the
subthalamic nucleus decreases the prevalence of pain related to PD in

approximately 50%, especially owing to reduction of dystonic, and
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musculoskeletal pain'2. Pain scores had a 40% reduction in relation to the
initial assessment in PD patients with chronic pain, who were implanted with
DBS of subthalamic nucleus or of globus pallidus interna in a systematic
review with meta-analysis'®3. Epidural SCS was tested in a series of cases,
characterized by single arm and non-randomized study, followed up
prospectively to treat predominantly neuropathic pain in PD patients.
Electrodes in this study were implanted in the cervical or thoracic spine level,
and the pain average scores reached the best results with a reduction of 59%
in the subgroup of burst stimulation. This study also revealed that basic
evaluations of gait after treatment showed a slight improvement in this

subtype of motor symptom?°6.

6.3 Mechanisms of spinal cord stimulation

In the present study we chose to focus on pain relief effects of the
bTsMS technique for PD-related chronic nociceptive pain, mainly the
musculoskeletal pain, since it is the most common type of pain in PD
patients. Treatment options for nociceptive PD pain are rare317:175178 'in gpite
of the significant negative impact on quality of life of patients'’. Spinal cord
neuromodulation possibly controls pain through potential segmental and
suprasegmental mechanisms. In the first years of epidural SCS use, the
analgesic effects of this technique, still with tonic stimulation, were assumed
to be caused by stimulation of large-caliber myelinated fibers present in the
dorsal columns of the spinal cord. This could lead to pain reduction according

to the classic gate control theory of pain?°. The main mechanism in this case
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would be the action of inhibitory interneurons, present in superficial Rexed
laminae of the dorsal horn of the spinal cord, which would block the
transmission of the nociceptive impulse, and the role of wide-dynamic range
(WDR) cells would be secondary. It was latter shown that the epidural SCS
influenced the processing of several neurophysiological responses of the
spinal cord, including autonomic and motor processing?°. This led to a
broader spread of the effects of the electric field on the spinal cord, which
would probably be related to analgesic mechanisms?°. Additionally, epidural
SCS has significant effects on the vasomotor control, and it is used to treat
chronic obstructive arterial disease, mainly the peripheral type, in cases
where is no indication for revascularization surgery'’® and as a potential
adjunct treatment for orthostatic hypotension in atypical parkinsonism
syndromes'®. More recently, spinal cord stimulation with burst waves was
shown not to directly influence the dorsal column activity, but they have a
predominant effect on WDR neurons of the dorsal horn. Besides influencing
the lateral spinothalamic tract, related to the sensory-discriminative
component of pain, burst stimulation also modulates the medial
spinothalamic pathway distinctively, with alteration of the function of cortical
areas such as the cingulate gyrus and the prefrontal cortex, suggesting that
spinal cord burst stimulation may involve extensive suprasegmental areas,
including pathways for pain processing related to the affective
dimension?31%0_ |n experimental studies, the spinal stimulation-mediated
analgesia was associated to increase in the release of inhibitory

neurotransmitters, reduction of the activity in WDR cells, and activation of the
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rostroventral medulla with descending nociceptive modulation'®-183_ |n
human studies, it has been demonstrated that epidural SCS inhibits the
nociceptive flexor reflex (RIIl), which is related to the level of treatment
efficacy. Additionally, reduction in cortical excitability (somatosensory evoked
potential-SEP) and a decrease in thalamic-to-cingulate connectivity were also
reported, as a result of spinal stimulation?>'8. Regarding effects of non-
invasive neuromodulation of the spinal cord by stimulation techniques other
than theta-burst, studies have shown a reduction in corticospinal excitability
measured from motor evoked potentials (MEP) arising from TMS in healthy
individuals after non-invasive spinal stimulation'®186  Studies in animal
models with spinal cord injury showed that rats that were receiving trans-
spinal magnetic stimulation (TsMS) had increased expression of growth-
associated protein-43, 5-hydroxytryptamine and more spinal cord axonal
regeneration than rats under sham stimulation, which indicate the potential
benefits of this approach for the recovery of the motor function'®’. However,
so far there have not been studies to specifically test theta burst TsMS in
experimental models of pain. For this reason, all the basic data available up
to the moment originate from studies with classic patterns of stimulation. A
reduction in MEPs has also been described in studies with transcutaneous
spinal direct current stimulation (TsDCS) associated with reductions in
SEPs'8.189  QOther studies have reported that TsDCS seems to have a
segmental action on the spinal cord. This type of stimulation also leads to an
increase in intracortical facilitation and reduction in intracortical inhibition8®-

191 A study with anodal TsDCS in patients with chronic pain showed that
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anodal stimulation, when compared to sham, decreases RIll linearly with a
reduction in pain scores, having an impact on both the nociceptive
processing and on the perception of pain'?. These data suggest that both
strategies of invasive and non-invasive spinal cord stimulation involve
responses at the segmental, supra-segmental levels, and also neuro-humoral
responses, which may be related to the potential analgesic effects of these
treatment techniques. However, more studies with chronic pain patients are
needed to determine if both approaches are equally effective. Our results
indicate a more widespread analgesic effect of bTsMS applied to the level of
C7, since the pain was similarly affected by the treatment in a positive way
whether above or under the stimulated spinal cord segment. In spite of this
solid basic science and clinical rationale, the exact mechanisms of action of
the theta inhibitory burst stimulation delivered to the spinal cord through

bTsMS is yet to be determined, and it is the aim of the current research.
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6.4 Differences between theta burst trans-spinal magnetic stimulation
and epidural burst spinal cord stimulation protocols

An important methodological point is that bTsMS delivers fast ripples
of induced electric currents, which are qualitatively different from the burst
protocols of epidural SCS. In burst of epidural SCS, intra-burst pulses are
delivered within the gamma frequency range of the electroencephalogram
(EEG) (40-80Hz), while inter-burst frequencies may vary a lot, reaching high
frequencies (2-1,200Hz)'®3. In bTsMS, pulses are similarly delivered within
bursts at gamma frequency (e.g., 50Hz). However, inter-burst frequencies
are at the EEG theta range, in 5Hz, which is called theta-burst stimulation in
the TMS literature’®*. Using continuous theta-burst stimulation, as in the
present study, it has shown to induce long-term depression-like plastic
changes in TMS studies, both experimental and in humans. There is an
increase in GABAergic inhibitory interneurons activity and a general
decrease in cell membrane excitability?6-63, Theta burst stimulation has been
originally shown in studies with slices of animal hippocampus that it caused
intense synaptic plasticity as it created a diffuse priming effect in sequential
pulses delivered at the theta rhythm, and the direction of these plastic
changes in pyramidal cells from the hippocampus would be stirred by
excitement or depression, depending respectively on the presence of high or
low calcium levels of (Ca?*) at the theta phase'®'%. These effects would
also receive great influence from the tonus of GABAergic interneurons'®.
These findings were successfully transposed to TMS in humans and clinical

trials with repetitive therapeutic TMS, providing significant clinical outcomes.
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Theta burst stimulation is currently one of the options to treat drug-resistant
major depression, and it has been approved by the FDA and used around the
world in several countries’%.

Another important difference between epidural SCS and bTsMS is that
in the former, the electric current needs to pass through different structures
such as the epidural tissue, and the cerebrospinal fluid, which may vary in
thickness and impedance among people. These variables are known and
taken into consideration when programming electrodes’®. In bTsMS, the
electric current is created and induced in the spinal cord or its proximity due
to electromagnetic induction. This means that, once the stimulation intensity
is configured in the device, there is a predictability of induction of recordable
spinal cord evoked potentials. It is then certain that the spinal cord has been
reached as target, regardless of electric variables of biological tissues such
as impedance since the electromagnetic pulse is not affected by interposition

of structures between the coil and the electric current induced by it2%.
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6.5 Adverse events and blinding

Minor adverse events were reported in both the active and the sham
groups. A single adverse event, pre-existing dizziness, which worsened after
beginning bTsMS, directly led a patient to drop out of the trial in the active
group. The only major side effect (death due to pulmonary embolism) was not
considered to be specifically associated with the active treatment. Epidural
SCS is used in patients with chronic arterial insufficiency and atherosclerosis
as a means to improve blood flow, resulting from vasodilation of arterioles
mediated by reduction in the activity of the sympathetic nervous system, and is
considered safe in vasculopathy and in patients at risk for atherothrombosis or
arterial occlusion®®!. However, side effects on the venous vascular system
need to be carefully considered and actively monitored in future studies.

Blinding is a major challenge in spinal cord stimulation studies, especially
using non-invasive techniques. We created an original strategy as an attempt to
reduce this potential source of bias. Two coils were used during the stimulation
setup. Both coils were present during all stimulation sessions and were in
specific configurations for each treatment group with the aim of simulating, in the
sham group, the sound heard in the active group without the expected biological
effect. Similar strategies were employed in studies on TMS'63292_ Furthermore,
the active TENS in both groups was used to mitigate the risk of unblinding by
simulating paresthesia in the sham group, which is common in the active group.
Effectiveness of the blinding strategy suggests that participants of the active
group had a similar percentage of correct answers in relation to the stimulation

group they were allocated, when compared to the sham group.
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6.6 Limitations

Several limitations of the current study should be considered. First, the
exploratory nature of the present study should be taken into account. It was
primarily focused on exploring the feasibility and temporal profile of the
technique in PD patients with chronic nociceptive pain. The outcomes found
here are valuable for conceiving and designing future trials. However, studies
with small samples usually tend to overestimate the treatment effects, and
this needs to be taken into account when interpreting results?°3. While we
found an overall effect of active stimulation during the first eight weeks, this
effect, in the analysis by treatment week, was only significant and mainly
driven, for the period when stimulation was delivered on a daily basis, during
induction sessions (e.g., after the first week of treatment). That means that
the stimulation dosage for bTsMS is still to be determined, and currently it is
not possible know whether our maintenance sessions have been adapted to
keep the effects seen after induction, or if these effects will only exist during
daily stimulations, not supported for periods of time longer than sessions
separated for more than one day. Such distinction is very important for the
future potential of this technique in the clinical practice. Follow-up of patients
in this trial was short. Information about results beyond the 12 weeks of
duration will help researchers better design larger studies with adequate
long-term assessment of the bTsMS effects and its potential predictive effect
for subsequent implantation of epidural SCS. Another point is that patients
included in the current study could have pain in body segments above the

stimulation level (e.g., C7). We decided to proceed with this strategy, based
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on several facts. One is that while the body pain could be located above the
C7, musculoskeletal (MSK) pain frequently leads to the referred pain.
Therefore, the pain location often does not coincide spatially with the site of
the injury. In addition, nociceptive pain in PD is mainly axially localized, and
in more than one site'’. Based on our data suggesting that the analgesic
effects of spinal cord stimulation with theta burst waves are diffuse, we
hypothesized that the effects would not be segmentally restricted. However,
while it is generally known that epidural SCS may have neurophysiological
suprasegmental effects, it is still not known whether the analgesic effects
extend above the stimulation level in non-invasive trans-spinal stimulation
techniques?%4-207. Our analysis comparing patients with pain predominantly
located above C7 and those with pain located in parts of the body innervated
by spinal cord segments below C7 were not different. Still, in view of the
exploratory nature of the current trial and its consequent small sample,
allegations that bTsMS has diffuse analgesic effects need to be carefully
examined until larger samples are studied. Lastly, there was no mechanistic
investigation of the effects of bTsMS in this study. Changes in
neurophysiological parameters, psychophysical aspects and functional
neuroimaging caused by bTsMS may provide valuable information in future

studies to develop the technique.
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According to the data presented in this dissertation, we may conclude

the following points:

- This pilot trial suggests lower-cervical bTsMS provided analgesia
predominately within the first week of daily sessions.

- bTsMS also showed a reduction in depressive symptoms.

- There was an improvement in the patient’s clinical global
impressions of change after bTsMS compared to control group.

- bTsMS was safe in nociceptive pain in PD.

- bTsMS, in the settings used in the present trial and with small
sample, was not able to improve Parkinson motor symptoms
severity, anxiety symptoms, and quality of life. However, there is a
potential that should be explored in future studies.

- More studies are needed to deepen knowledge about this technique

as an adjunct therapy to nociceptive pain.
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Apresentagdo do Projeto:

As informagbes contidas nos campos “Apresentagéo do Projeto”, “Objetivo da Pesquisa” e Avaliagdo dos
Riscos e Beneficios” foram obtidas dos documentos contendo as Informagdes Bésicas da Pesquisa
(PB_INFORMACOES_BASICAS_DO_PROJETO_1565867.pdf de 26/08/2020) e do Projeto Detalhado
intitulado “Estudo prospectivo aleatorizado para avaliar a eficacia e a seguranga da estimulagdo magnética
da medula espinhal dorsal na dor musculoesquelética em pacientes com doenga de Parkinson”, submetido
na Plataforma Brasil em 27/05/2020.

Introdugéo:

A doenga de Parkinson (DP) é a segunda doenga neurodegenerativa mais comum na populagéo mundial(1).
Os sinais cardinais da doenga, que s&o essenciais para o diagndstico, sdo as manifestacdes motoras que
incluem bradicinesia, tremor, rigidez e instabilidade postural. Varios sintomas ndo- motores associados a
doenca também foram descritos com o avancar do conhecimento, entre eles dor, alteragdes cognitivas,
psiquiatricas e disautondémicas(2). Dentre os acometimentos ndo-motores, a dor € um sintoma comum que
incapacita e compromete significativamente a qualidade de vida dos pacientes com DP(3){4). A dor crénica
esta presente em 20% dos pacientes com DP no momento do diagnéstico associado a sintomas motores
iniciais com até 80% dos pacientes sendo acometidos no decorrer da doenga(5)(6)(7).A dor na DP pode ser
subdividida em dor relacionada a doenga de Parkinson, dor relacionada ao tratatamento da DP, dor
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indiretamente associada a DP e dor ndo relacionada a DP(8). De acordo com a classificagéo proposta por
Ford, a dor relacionada a DP inclui dor musculoesquelética, dor relacionada a distonia, dor neuropatica
periférica ou radicular, dor central e acatisia(9). A dor musculoesquelética € o subtipo mais prevalente entre
os pacientes com DP com frequéncia que varia desde 40% até 70% e engloba dores relacionadas a rigidez
parkinsoniana, & doenga reumatolédgica ou & deformidade esquelética com acometimento principalmente das
pernas, regides lombar, ombros e regido cervical (6)(5)(10). Os sintomas de dor da DP sdo geralmente
ignorados pelos médicos e 50% dos pacientes ndo recebem nem medicagbes, nem fisioterapia(5).Ha
poucas evidéncias para o manejo da dor na doenga do Parkinson tanto para técnicas ndo farmacologicas
{intervengdes de reabilitagdo, cirlrgicas) e farmacolégicas (11). Somente 30% dos pacientes relatam
melhora da dor com otimizagéo do tratamento dopaminérgico o que leva a discusséo sobre a efetividade da
melhora da dor musculoesquelética relacionada as flutuagbes e a rigidez({12).A estimulagéo invasiva
epidural medular € uma opcéo terapéutica para tratamento da dor crénica com indicagdo em dor
neuropatica, dor lombar baixa refrataria(13). Ha relatos de uso da estimulagéo invasiva epidural medular
para tratar dor crénica em doenga de Parkinson com melhora também de sintomas motores, incluindo
marcha(14)(15){16). O desenvolvimento de técnicas de estimulagéo de elementos neuronais n&o invasiva,
em particular a estimulagdo magnética transcraniana, tem alcancado diversas aplicagdes em doencas
neuroldgicas(17). Recentemente, um estudo em individuos saudéveis mostrou que a estimulagdo magnética
franscutéanea da medula espinhal (EMT-e) foi eficaz em estimular a medula espinhal com a vantagem de ser
ndo invasivo (18). A EMT-e possibilitaria, pelo custo muito menor, ser aplicada a uma quantidade maior de
pacientes, além de possivelmente apresentar menos riscos que um procedimento cirdrgico. Nesse contexto,
até o momento, a EMT-ME néo foi aplicada em pacientes com DP para avaliar a efeito na dor
musculoesquelética.Portanto, o objetivo desse estudo é avaliar especificamente a eficacia da EMT-e na
melhora da dor musculoesquelética em uma coorte de pacientes com DP.

Metodologia Proposta:

3. Material e Método3.1. Tipo de estudoO presente projeto descreve um ensaio clinico randomizado, duplo-
cego, placebo-controlado com dois grupos de estudo. Os pacientes receberdo estimulacdo ou sham.3.2.
LocalA selegéo dos pacientes e coleta de dados sera realizada nos ambulatérios de Distdrbios do
Movimento (Instituto Central) e de Neurocirurgia Funcional (Instituto de Psiquiatria) do Hospital das Clinicas
da Faculdade de Medicina da Universidade de 580 Paulo (HCFMUSP) e a estimulagédo medular ndo-
invasiva sera realizada no Instituto de Psiquiatria —
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no laboratério de estimulagdo ndo-invasiva. Este projeto sera submetido ao Comité de Etica em Pesquisa
(CEP) do HCFMUSP.3.3. Amostra do estudo Serdo incluidos 40 pacientes com doenga de Parkinson
idiopatica de acordo com os critérios da Movement Disorders Society(19). Os pacientes devem apresentem
dor musculoesquelética. Pacientes com faixa etaria de 18 a 85 anos, sem predile¢édo por género, corfraga ou
classes/grupos sociais. Os pacientes estardo devidamente matriculados nos ambulatério de Distarbios do
Movimento (Instituto Central) e Neurocirurgia Funcional (Instituto de Psiquiatria) do HCFMUSP, de acordo
com os critérios de inclusdo e exclusdo abaixo relacionados. A dor deve ser de intensidade no minimo
moderada (pontuagao em escala visual analégica de dor 4, com maximo de 10 pontos), para se
evitar/minimizar o efeito sham e corroborar o uso do EMT-e. Seréo divididos em 2 grupos:* EMT-
m:Pacientes com dor musculoesquelética e que passarédo por sessdes de EMT-e;+ EMT-sham: Pacientes
com dor musculoesquelética e que passardo por sessdes de sham EMT-e;O presente estudo almeja
selecionar 40 pacientes portadores de DP com Dor Musculoesquelética na velocidade de 2 pacientes por
semana.A estimativa inicial do nimero de pacientes da amostra baseia-se na taxa de perda de seguimento
estimada (drop-out) de aproximadamente 33% no grupo placebo, para avaliar a diferenga de 25% de perda
de seguimento entre o grupo experimental e o grupo placebo, para se obter um risco aceitavel de erros tipo
1 e tipo 2 (assumindo-se =0,05 e = 0,10), bem como em experiéncias de trabalhos semelhantes realizados
previamente(20).

Critério de Incluséo:

1. Homens e mulheres (ndo gravidas) com idade entre 18 e 85 anos;2. Participantes com doenga de
Parkinson idiopatica. O participante devera apresentar dor musculoesquelética de acordo com a Parkinson’s
Disease Pain Classification System (PD-PCS);3. A dor deve ser de intensidade no minimo moderada
(pontuagdo em escala visual analdgica de dor 4, com maximo de 10 pontos);4. Capaz de dar consentimento
informado de acordo com as politicas institucionais;5. Capaz de cumprir todos os requisitos de teste e
acompanhamento, conforme definido pelo protocolo do estudo.

Critério de Excluséo:

1. Pacientes com comorbidades psiquiatricas nao estabilizadas;

2. Com intensidade da dor musculoesquelética menor que 4 em escala visual analdgica de dor,

3. Impossibilidade de consentir sua participagéo no estudo;

4. Pacientes com infecgé@o néo-controlada ou outras condigdes médicas pré-existentes néo-controladas (ex.
diabetes descompensada, hipertensao arterial, pneumo ou cardiopatia sintomaticas);
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5. Participagdo concomitante em outros protocolos experimentais;

6. Mulheres gravidas ou em fase de amamentagao.

Metodologia de Andlise de Dados:

O critério de analise de eficacia primaria sera a média semanal dos escores de Dor (dor média nas Ultimas
24 horas), relatados pelos doentes durante todo o periodo de estudo. A evolugéo desses escores sera
avaliada por intermédio de uma analise de variancias (ANOVA) de medidas repetidas, sendo o fator os
grupos de fratamento (ativo x sham) e a medida repetida os periodos de avaliagéo (semanais).

A diferenga entre os grupos para variaveis numéricas que sigam a normalidade sera analisada utilizando-se
o teste de Mann-Whitney. Para variaveis categoricas sera utilizado o teste do Qui-quadrado ou o exato de
Fisher.

As caracteristicas demogréaficas dos individuos seréo resumidas e a comparabilidade entre os grupos sera
avaliada descritivamente. Se forem observadas diferencas clinicamente significativas entre os grupos, o
efeito dessas diferencgas sera explorado em uma analise apropriada.

Sera calculado o numero necessario para tratar (NNT) considerando-se a reducdo nos escores de dor no
minimo 30% (objetivo primario) e 50% (objetivo secundario).

O nivel de significancia adotado sera de 5% e o software utilizado para a analise estatistica serda o0 SPSS
(Statistical Package for the Social Sciences) versdo 24.0, da IBM (International Business Machines).
Desfecho Primario:

sera investigar os efeitos da EMT-e sobre a dor musculoesquelética em pacientes com doenca de Parkinson
Desfecho Secundario:

serdo os efeitos da estimulagéo nos sintomas motores, em sintomas de depresséo efou ansiedade, na
qualidade de vida e em efeitos colaterais.

Objetivo da Pesquisa:

Hipotese:

Investigar os efeitos analgésicos da EMT-e sobre a dor musculoesquelética em pacientes com doenga de
Parkinson utilizando-se a intensidade da dor segundo a Parkinson’s Disease Pain Classification System (PD
-PCS).

Objetivo Primario:

Investigar os efeitos analgésicos da EMT-e sobre a dor musculoesquelética em pacientes com doenga de
Parkinson utilizando-se a intensidade da dor segundo a Parkinson’s Disease Pain Classification System (PD
-PCS).
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Objetivo Secundario:

Avaliar os efeitos da EMT-e sobre a qualidade de vida;Avaliar os efeitos da EMT-e sobre os sintomas
motores da doenga de Parkinson;Avaliar os efeitos da EMT-e em sintomas de depressdo efou ansiedade
(naqueles pacientes que porventura possuam esses sintomas previamente ao inicio do estudo);Avaliar os
possiveis efeitos adversos da EMT-e;

Avaliacio dos Riscos e Beneficios:

Riscos:

O procedimento ndo envolve qualquer corte (incisdo), coleta de exames de sangue, ou qualquer
procedimento que cause dor. A estimulacdo em si pode causar formigamento nas pemas e nas costas, de
forma transitéria. Esse formigamento é relacionado a estimulacéo das raizes que estio saindo da medula
espinhal

Beneficios:

O principal objetivo deste estudo sera avaliar se 0 EMT-e tem a capacidade de aliviar, nos voluntarios com
doenga de DP, a dor musculoesquelética. Ao ajudar no desenvolvimento de nossas técnicas de estimulagéo
medular vocé podera ter beneficios no seu préprio tratamento da dor musculoesquelética, além de possivel
melhora na qualidade de vida, e em aspectos emocionais/humor relacionados a dor. Por fim, ira ajudar a
planejar a realizagdo de novos estudos e desenvolvimento de estratégias especificas de tratamento que
podem melhorar sintomas semelhantes em outros pacientes. Vale lembrar, que como & um estudo inicial,
ndo ha garantia que havera melhora dos sintomas.

Comentarios e Consideracdes sobre a Pesquisa:

Trata-se de ensaio clinico randomizado, duplo-cego, placebo-controlado com dois grupos de estudo,
realizado apenas no Hospital das Clinicas da FMUSP. Ser&o randomizados 40 pacientes com doenga de
Parkinson e musculoesquelética, em dois bragos:

Grupo Ativo com 20 participantes: estimulag&o magnética da medula espinhal dorsal ativo

Grupo Sham com 20 participantes: estimulacdo magnética da medula espinhal dorsal sham

O projeto de pesquisa tem finalidade académica DOUTORADO de Jorge Dornellys da Silva Lapa, CRM-SP:
165410, CPF: 033.724.895-86, sob orientagdo do pesquisador responsavel Dr Daniel Ciampi Aradjo de
Andrade.

Em documento intitulado “Carta_Financi_ ETM.pdf” assinado em 17/07/2020, o pesquisador responsavel
declaro que o projeto intitulado: “Estudo prospectivo aleatorizado para avaliar a eficacia e a seguranga da
estimulagdo magnética da medula espinhal dorsal na dor

Endereco: Rua Ovidio Pires de Campos, 225 5° andar

Bairro: Cerqueira Cesar CEP: (5.403-010
UF: SP Municipio: SAQ PAULO
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musculoesquelética em pacientes com doenga de Parkinson”, serd custeado pelo Centro de Dor do
Departamento de Neurologia HC-FMUSP.

Consideragdes sobre os Termos de apresentagdo obrigatéria:
Vide campo “Conclusdes e Lista de Inadequagdes.”

Recomendacdes:
Vide campo “Conclusdes e Lista de Inadequagdes.”

Conclusdes ou Pendéncias e Lista de Inadequacdes:

Trata-se da analise de respostas ao parecer consubstanciado pendente n° 4.232.936 emitido pela CAPPesq
em 24/08/2020. As alteracdes realizadas constam na nova versao do termo de consentimento livre e
esclarecido (TCLE) intitulado “TCLEDOREPARKINSON_v2_26082020", submetido em 26/08/2020
1.No documento intitulado “TCLE_EMM?”, submetido em 27/05/2020, |1é-se: “Nesta consulta seréo aplicados
questionarios de dor e doenga de Parkinson para podermos avaliar o nivel de dor musculoesquelética no
inicio do tratamento e compararmos com o final”, solicita-se que seja ADICIONADO quanto tempo o
participante da pesquisa vai precisar dispor para responder aos questionarios.

RESPOSTA: Foi modificado no termo de consentimento livre e esclarecido (TCLE) conforme orientacéao.
Agora 1&-se: “Nesta consulta serdo aplicados questionarios de dor e doenga de Parkinson com duragdo
média de 90 minutos para podermos avaliar o nivel de dor musculoesquelética no inicio do tratamento e
compararmos com o final”.

ANALISE: PENDENCIA ATENDIDA

2. No documento intitulado “TCLE_EMM?”, submetido em 27/05/2020, |é-se: “No acompanhamento pos-
estimulacéo, no final de cada semana de estimulacéo, havera nova avaliagdo com uma escala, e no final da
ultima semana de estimulagéo, seréo realizadas a maioria da bateria de escalas e questionarios do inicio do
estudo, encerrando o estudo”, solicita-se que seja ADICIONADO quanto tempo o participante da pesquisa
vai precisar dispor para responder as avaliagdes no final de cada semana de estimulagéo e a nova bateria
de escalas e questionarios no final da ultima semana.

RESPOSTA: Foi modificado no TCLE conforme orientagdo. Agora 1&-se: “No acompanhamento pos-
estimulacdo, no final de cada semana de estimulagéo, havera nova avaliagdo com uma escala com duragao
de no maximo 5 minutos, e no final da Gltima semana de estimulagéo, sera realizada a maioria da bateria de
escalas e questionarios do inicio do estudo com duracdo média de 90 minutos, encerrando o estudo”.

Endereco: Rua Ovidio Pires de Campos, 225 5° andar
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ANALISE: PENDENCIA ATENDIDA

3. No documento intitulado “TCLE_EMM”, submetido em 27/05/2020, |é-se: “Eventualmente, pode haver
formigamentos na regido das costas ou nas pernas, transitorios, sem causar dor.”, solicita-se que seja
ADICIONADO o tempo estimado de duragéo dos eventuais formigamentos, esclarecendo o significado de
transitério (segundos, minutos, horas?).

RESPOSTA: Foi modificado no TCLE conforme solicitagdo. Agora I1&-se: “Eventualmente, pode haver
formigamentos na regido das costas ou nas pernas, transitérios {(duram no maximo o periodo de realizagdo
da estimulacéo), sem causar dor”.

ANALISE: PENDENCIA ATENDIDA

4. No documento intitulado “TCLE_EMM”, submetido em 27/05/2020, |é-se: "Apds esse periodo, os
pacientes poderdo receber remédios para alivio da dor, diferentes daqueles que vocé estd usando
atualmente.”, solicita-se que seja ESCLARECIDO ao participante da pesquisa qual conduta sera tomada
caso apresente dor durante as oito semanas de tratamento apesar do uso dos medicamentos usuais,
levando em conta que para que seja incluido na pesquisa o participante da pesquisa deve ter dor
musculoesquelética, em intensidade minima de “quatro” na escala visual analégica de dor” APESAR dos
medicamentos em uso; ESCLARECER também quem deve procurar nestas situagoes ja que o endereco e o
telefone oferecidos sé@o genéricos”.

RESPOSTA: Foi modificado no TCLE conforme solicitagdo. Agora I&-se: “Durante o periodo de visitas para
estimulagéo, o paciente mantera o acompanhamento nos ambulatérios de origem, onde pode relatar sobre
piora da dor e usar as medicagdes de resgate ja prescritas pelo médico assistente para alivio da dor em
casos de recrudescimento, além de avaliagéo pelos pesquisadores se ha relagéo da piora da dor com a
estimulacdo medular, o que pode levar a interrupcéo desse tratamento. Em casos de piora que ndo melhore
com as medicagdes prescritas (incluindo as medicagdes de resgate para periodos de maior piora da dor),
podera haver uma avaliagdo em ambulatério de dor geral (neurologia) do nosso grupo para decidir sobre a
melhor conduta caso a caso. Apds esse periodo, os pacientes poderdo receber remédios para alivio da dor,
diferentes daqueles que o (a) senhor (a), esta usando atualmente, inclusive o tratamento da estimulagao
magnética da medula espinhal dorsal caso o resultado seja comprovado como benéfico para reduzir a dor.
Se o (a) senhor (a) ja utiliza remédios para dor, em nenhum momento os pesquisadores deste estudo
solicitardo que o (a) senhor (a) deixe de utilizéa-los ou mude as suas doses”.

Em relacdo a segunda parte da solicitagdo, o TCLE também foi modificado. Agora |é-se: “Ha uma equipe de
profissionais identificados que participam da coleta de dados deste estudo e que serao

Endereco: Rua Ovidio Pires de Campos, 225 5° andar

Bairro: Cerqueira Cesar CEP: (5.403-010
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acessiveis no laboratério em que participou. Jorge Dornellys da Silva Lapa € o pesquisador executante com
telefone (79)999166306 para contato 24 horas por dia em todos dias de semana, além de endereco
eletrénico dr.dornellys@hotmail.com”.

ANALISE: PENDENGIA ATENDIDA

5. No documento intitulado “TCLE_EMM”, submetido em 27/05/2020, 1&-se: “Apds esse periodo, os
pacientes poderdo receber remédios para alivio da dor, diferentes daqueles que vocé estd usando
atualmente.”, solicita-se que seja ESCLARECIDO se ao final da pesquisa, os pacientes do grupo
estimulag@o magnética da medula espinhal dorsal sham terdo acesso a estimulacdo magnética da medula
espinhal dorsal, caso o resultado desta estimulagéo seja comprovado como benéfico para reduzir a dor, ja
que apresenta o beneficio de evitar os efeitos adversos dos medicamentos analgésicos.

RESPOSTA: Foi modificado no TCLE conforme orientagdo. Agora 1&-se: “Apds esse perfodo, os pacientes
poderdo receber remédios para alivio da dor, diferentes daqueles que o (a) senhor (a), esta usando
atualmente, inclusive o tratamento da estimulag@o magnética da medula espinhal dorsal caso o resultado
seja comprovado como benéfico para reduzir a dor. Os pacientes do grupo sham poderdo se beneficiar do
tratamento ativo, apos o término do estudo, se houver comprovagéo do beneficio e os pacientes do grupo
ativo poderao novamente se submeter ao tratamento se necessario”.

ANALISE: PENDENCIA ATENDIDA

6. Qual a duragdo estimada dos efeitos analgésicos das oito semanas de aplicagdo estimulagdo magnética
da medula espinhal dorsal? Os participantes incluidos na pesquisa poderdo receber a estimulagéo
magnética da medula espinhal dorsal, ap6s o final da pesquisa, caso seja comprovado o seu beneficio?
RESPQOSTA: Em relagdo & duragdo dos efeitos analgésicos das oito semanas de aplicagéo estimulagéo
magnética da medula espinhal dorsal, ndo ha ainda uma resposta definitiva, no entanto, realizar a
estimulagdo em varias sessbes (fase de indugdo e de manutengéo) tem o objetivo de alcangar o maior
tempo possivel de analgesia, baseado na experiéncia de tratamento de dor crénica e de doengas
psiquiatricas com estimulagdo magnética transcraniana, que alcangam resultados mais duradouros com
esse tipo de protocolo.

Em relagéo & disponibilizagéo do tratamento da estimulagéo magnética da medula espinhal dorsal apés
comprovado como benéfico para reduzir a dor, podera ser ofertado aos participantes incluidos na pesquisa
apods o término na mesma. Foi adicionado ao texto do TCLE e agora se |é; “Os pacientes do grupo sham
poderdo se beneficiar do tratamento ativo apés o término do estudo

Endereco: Rua Ovidio Pires de Campos, 225 5° andar
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se houver comprovagao do beneficio e os pacientes do grupo ativo poderéo novamente se submeter ao
tratamento se necessario”.

ANALISE: PENDENCIA ATENDIDA

7. Qual a fundamentagéo cientifica para o uso da aplicagdo estimulacdo magnética da medula espinhal
dorsal para alivio da dor musculoesquelética em pacientes com Doenga de Parkinson?

RESPOSTA: A fundamentacdo cientifica para a estimulagdo magnética da medula espinhal dorsal para
alivio da dor musculoesquelética em pacientes com doenga de Parkinson esta relacionada aos resultados
prévios da estimulacdo medular epidural invasiva com controle da dor crénica, além de relatos de caso que
incluem especificamente pacientes com doenga de Parkinson com essa técnica. O mecanismo da
estimulacdo medular para melhorar a dor & baseado na teoria do “portdo da dor” de Melzack e Vall, em que
a estimulagdo de grandes fibras mielinizadas nédo nociceptivas dos nervos periféricos (fibras A-) inibia a
atividade de pequenas projecdes nociceptivas (A- e C) no corno dorsal da medula espinhal (R MELZACK,
PD WALL, 1985). Outras explicagbes mais recentes associam a ativagdo do acido gama-amino butirico
(GABA)-B e dos receptores de adenosina A-1 a modulacao da dor (CUI et al., 1998). Relatos de caso
mostram que a estimulagéo epidural invasiva da medula espinhal reduziu a intensidade da dor na doenga de
Parkinson e até sintomas motores (AP YADAY, MAL NICOLELIS, 2017).

A escolha dos pacientes com doenga de Parkinson para estimulagdo magnética medular baseia-se na
relativa homogeneidade desse grupo, além da dor ser um sintoma nao motor frequente nesses pacientes
com a dor musculoesquelética a apresentagdo mais comum. Ndo hé também protocolos de tratamento de
dor bem definidos para os pacientes com doenga de Parkinson ainda que a dor seja um sintoma com
impacto negativo importante na qualidade de vida. Por fim, ao usar uma forma néo invasiva de estimulagéo
medular, se o beneficio se confirmar na melhora da dor, podera ser ofertada a um nimero maior de
pacientes com riscos menores que de uma cirurgia.

Referéncias:

2. CUI, J.G. et al. Effect of spinal cord stimulation on tactile hypersensitivity in mononeuropathic rats is
potentiated by simultaneous GABAR and adenosine receptor activation. Neuroscience Letters, v. 247, n.
2-3, p. 183-186, maio 1998.

1. MELZACK R, WALL P.D. Pain mechanisms: a new theory. Science, 19 nov. 1965.

3. YADAV AP, NICOLELIS M.A.L. Electrical stimulation of the dorsal columns of the spinal cord for
Parkinson’s disease. Mov Disord. 2017,32(6).820-32.

ANALISE: PENDENCIA ATENDIDA
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8. Os pesquisadores devem garantir que os resultados do estudo serdo divulgados para os participantes da
pesquisa e instituicbes onde os dados foram obtidos (Nota Operacional 001/2013, item 3.4, numero 14;
(Item VI; Art. 17° da Sessé&o Il da Resolugéo CNS n* 510 de 2016);

RESPOSTA: Foi modificado no TCLE conforme orientagéo para deixar claro a resolugéo sobre garantia que
os resultados do estudo serdo divulgados para os participantes da pesquisa e instituigdes onde os dados
foram obtidos. Agora I&-se: “Os pesquisadores garantem que os resultados do estudo serdo divulgados para
os participantes, ap6s o término da pesquisa, incluindo em que grupo o paciente foi alocado (sham versus
ativo), além da divulgacdo dos resultados para a instituicdo em que os dados foram obtidos (Nota
Operacional 001/2013, item 3.4, nimero 14; Iltem VI; Art. 17° da Sesséo || da Resolug@o CNS n°® 510 de
2016)".

ANALISE: PENDENCIA ATENDIDA

9. No documento intitulado “TCLE_EMM”, submetido em 27/05/2020, |&-se: “Vocé devera comparecer para
avaliagao presencial para o protocolo de estimulagdo com EMT-e por 5 dias consecutivos na primeira
semana e apds 2 vez por semana por mais 7 semanas, além da consulta inicial. Nao se preocupe com as
datas.”, solicita-se que seja CORRIGIDO para “2 vezes por semana’;

RESPOSTA: Foi modificado no TCLE conforme orientagdo. Agora |&-se: “O (A} senhor (a) devera
comparecer para avaliagdo presencial para o protocolo de estimulagdo com EMT-e por 5 dias consecutivos
na primeira semana e apos 2 vezes por semana por mais 7 semanas, além da consulta inicial”.

ANALISE: PENDENCIA ATENDIDA

10. No documento intitulado “TCLE_EMM”, submetido em 27/05/2020, ora |é-se: “Vocé” ora “Sr(Sra).
Alguma razdo para a mudanga na maneira de dirigir-se ao participante da pesquisa?

RESPOSTA: Foi modificado no TCLE conforme orientagdo para padronizagéo. Agora |1&-se “senhor(a)” em
todas as passagens que se referem aos participantes.

ANALISE: PENDENCIA ATENDIDA

Consideragdes Finais a critério do CEP:

Em conformidade com a Resolugdo CNS n° 466/12 — cabe ao pesquisador: a) desenvolver o projeto
conforme delineado; b) elaborar e apresentar relatérios parciais e final; ¢)apresentar dados solicitados pelo
CEP, a qualquer momento; d) manter em arquivo sob sua guarda, por 5 anos da pesquisa, contendo fichas
individuais e todos os demais documentos recomendados pelo CEP; e)
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Platafor

mo

encaminhar os resultados para publicagdo, com os devidos créditos aos pesquisadores associados e ao

pessoal técnico participante do projeto; f) justificar perante ao CEP interrupcdo do projeto ou a néo

publicagdo dos resultados.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagdo
Informagdes Basicas| PB_INFORMACOES_BASICAS_DO_P | 26/08/2020 Aceito
do Projeto ROJETO 1565867 .pdf 20:56.38
Qutros pb_resposta_parecer.pdf 26/08/2020 |JORGE Aceito
20:51:15 | DORNELLYS DA

TCLE / Termos de | TCLEDOREPARKINSON_v2_26082020] 26/08/2020 |JORGE Aceito

Assentimento / .docx 20:40:23 |DORNELLYS DA

Justificativa de SILVA LAPA

Auséncia

Outros Termoparausodedados.pdf 03/08/2020 |JORGE Aceito
09:14.07 |DORNELLYS DA

Cronograma Cronogramadoprojeto.docx 03/08/2020 |JORGE Aceito
09:12.04 |DORNELLYS DA

Orgamento Carta_Financi_ETM.pdf 03/08/2020 |JORGE Aceito
09:0850 |DORNELLYS DA

Outros DECLARACAODEANUENCIA_QUEILA.| 03/08/2020 |JORGE Aceito

pdf 09:07:.45 |DORNELLYS DA

Outros cartacomprimissoPDFjorge.pdf 03/08/2020 |JORGE Aceito
09:04.51 |DORNELLYS DA

Folha de Rosto FR_14115. pdf 28/07/2020 | Daniel Ciampia Aceito
14:38:50 |Araujo de Andrade

Projeto Detalhado / | Projeto_ EMM.pdf 27/05/2020 |Daniel Ciampia Aceito

Brochura 14:23:51 |Araujo de Andrade

Investigador,

Situagao do Parecer:
Aprovado

Necessita Apreciagdo da CONEP:

Néo

Endereco: Rua Ovidio Pi
Bairro: Cerqueira Cesar
UF: SP

Telefone: (11)2661-7585

Municipio:

res de Campos, 225 5° andar
CEP: (5.403-010
SAO PAULO
Fax: (11)2661-7585 E-mail:

cappesg.adm@hc.fm.usp.br
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SAO PAULO, 04 de Setembro de 2020

Assinado por:
ALFREDO JOSE MANSUR
(Coordenador(a))

Endereco: Rua Ovidio Pires de Campos, 225 5° andar

Bairro: Cerqueira Cesar CEP: (5.403-010
UF: SP Municipio: SAO PAULO
Telefone: (11)2661-7585 Fax: (11)2661-7585 E-mail: cappesq.adm@nc.fm.usp.br

Pagina 12de 12



ATTACHMENTS - 80

Attachment B - Raw data

ID

O NOoO OO~ WON -~

I\)I\)I\)I\)MNN_\_\_\_\_\_\_\_\_\_\QO
D OO WN-220 O 0o ~NO O~ WN-~O

Randomization

(1- Treatment/ 0-Sham)

13
37
30
43
44
17
12
12
32
39
39
16
30
25
26
35
35
25
48

29
34
23

10
24

PCS (Catastrophism) HADS - D total
total

- - e
DO WN W OSSN ®

© 01 © N U W;

—
oo R

o = W N 0

HADS - A total

Final HADS - D total

NN OGS oo

-
o

@ N N O o ©

999

N O

14
999
999

999

Final HADS - A total

A2 O0OBPONO =~ NMOR OO W

999

UPDRS total

Final UPDRS
total
14 25
44 48
31 34
30 28
61 50
29 33
35 38
24 33
36 48
48 48
29 43
21 34
67 78
28 32
59 39
60 999
64 41
34 22
10 10
25 30
20 26
66 999
47 999
27 47
47 29
35 999
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continued from previous page
ID EQ-5D-3L - Weights EQ-5D-3L - Health Score (0-100) Final EQ-5D-3L - Weights  Final EQ-5D-3L - Health Score (0-100)

1 0,4076 50 0,5865 70
2 0,6167 67 0,7868 80
3 0,3045 40 0,4914 60
4 0,4076 80 0,3713 50
5 0,1733 0 0,352 40
6 0,4076 60 0,5548 70
7 0,7368 85 0,522 60
8 0,6667 95 0,754 95
9 0,4576 60 0,4576 75
10 0,4076 1 0,6192 50
11 0,5695 75 0,5558 70
12 0,4076 70 0,8512 75
13 0,5195 30 0,3713 50
14 0,4076 80 0,8512 90
15 0,4076 60 0,5548 70
16 0,3045 80 999 999
17 0,4164 30 0,8512 99
18 0,5695 50 0,8512 70
19 0,5277 15 0,3545 10
20 0,6896 70 0,8512 80
21 0,3627 20 0,3545 70
22 0,3045 50 999 999
23 0,4076 80 999 999
24 0,5695 80 0,522 60
25 0,4664 60 0,5476 80
26 0,5195 70 999 999

continued on next page
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Final EQ-5D-3L -
Weights
0,5865
0,7868
0,4914
0,3713
0,352
0,5548
0,522
0,754
0,4576
0,6192
0,5558
0,8512
0,3713
0,8512
0,5548
999
0,8512
0,8512
0,3545
0,8512
0,3545
999
999
0,522
0,5476
999

Final EQ-5D-3L -
Health Score (0-100)
70
80
60
50
40
70
60
95
75
50
70
75
50
90
70
999
99
70
10
80
70
999
999
60
80

999

Levodopa Equivalent Dose -
Initial
1225
400
850
1905
900
1100
600
1400
700
1564
750
400
1320
400
908
975
1500
150
300
300
1050
700
650
1300
900

948

Levodopa Equivalent Dose -
Final

1225
400
900
1905
900
1100
600
1400
725
1697
750
400
1000
400
908
999
1375
400
300
550
1150
999
999
1000
900
999

continued from previous page

Blinding Asses (1- Tratment/ 2- Sham/ 3-
ignored)

NN =2 =2DNDNDN-_2LNNDN=22DNDNDNDDN -

999

W NN -=>2DN

999
999
2
2

999

continued on next page
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continued from previous page

CGil-I Physician (1- Much Better/ 2- Better/ 3- Sligthly Better/ 4- No alterations
| 5-Slightly Worse/ 6- Worse/ 7-Much Worse)

ID Blinding Asses - Maintence (1- Yes/ 2- No/ 3-ignored)

1 1 1
2 1 1
3 1 5
4 2 4
5 1 3
6 1 3
7 1 2
8 1 2
9 1 4
10 1 3
11 1 3
12 1 4
13 1 5
14 1 2
15 1 4
16 999 999
17 1 1
18 1 2
19 1 3
20 1 2
21 3 2
22 999 999
23 999 999
24 1 4
25 1 3
26 999 999

continued on next page
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continued from previous page

CGl-I Patient (1- Much Better/ 2- Better/ 3- Sligthly Better/

ID EVA - 1st Evaluation EVA-Event6 EVA-Event8 EVA-Event12 EVA -Event20

4- No alterations/ 5-Slightly Worse/ 6- Worse/ 7-Much Worse)

1 1 7 1 3 3 2
2 1 7 1 5 1 0
3 4 6 3 5 2 7
4 4 8 6 8 5 6
5 3 7 4 5 6 4
6 2 6 0 1 0 0
7 2 7 6 5 3 2
8 2 6 0 0 0 0
9 4 7 5 3 7 5
10 3 5 4 5 6 4
11 4 7 6 4 7 6
12 3 6 4 5 4 3
13 3 8 5 2 3 2
14 2 7 0 4 2 S
15 3 4 5 4 4 4
16 999 7 2 999 999 999
17 1 10 7 4 3 2
18 1 4 2 0 1 0
19 3 7 6 4 5 6
20 2 6 6 6 4 1
21 3 5 6 5 0 0
22 999 4 2 2 999 999
23 999 6 7 7 7 999
24 4 6 5 5 7 7
25 999 10 0 5 5 7
26 999 8 7 6 999 999

continued on next page
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continued from previous page
EVA PDPSS PDPSS BPI - Initial -

D 4 month later Initial - total  Final total C'eitos Colaterais (0-ndo/1-sim) BPI - Initial - Pain Intensity Index ;.\ i1t rference daily activity score
1 4 42 2 0 62,5 67,14285714
2 1 42 0 1 70 77,14285714
3 7 36 42 1 55 78,57142857
4 5 72 63 1 65 75,71428571
5 7 63 16 0 70 97,14285714
6 0 12 0 1 42,5 42,85714286
7 2 42 8 0 70 64,28571429
8 0 54 45 1 42,5 71,42857143
9 4 42 20 0 50 71,42857143
10 7 45 24 0 47,5 70
11 6 63 54 0 55 55,71428571
12 6 24 3 0 65 75,71428571
13 1 72 2 0 60 90,71428571
14 2 63 6 0 50 70
15 4 24 16 0 32,5 36
16 999 63 999 0 70 90
17 2 90 2 0 90 82,85714286
18 0 24 0 0 32,5 31,85714286
19 5 63 54 0 77,5 75,71428571
20 0 24 1 0 55 42,85714286
21 7 20 0 0 35 42,85714286
22 999 45 999 1 27,5 68,57142857
23 999 36 999 0 62,5 71,42857143
24 8 12 28 0 45 42,85714286
25 8 20 28 0 50 85,71428571
26 999 32 999 1 72,5 58,42857143

continued on next page
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conclusion

BPI - Final - Pain Intensity Index BPI - Final - Pain interference daily activity score

12,5

55
75
35

15
32,5
45
45
57,5
15
20
22,5
37,5
999
10

52,5
10

999
999
44,75
40
999

5,714285714
0
69,85714286
88,57142857
60
0
0
28,57142857
55,85714286
74,28571429
51,42857143
0
38,57142857
14,28571429
44,28571429
999
4,285714286
0
88,57142857
1,428571429
0
999
999
35,71428571
94,28571429
999
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Attachment C - Informed consent

HOSPITAL DAS CLINICAS DA FACULDADE DE MEDICINA DA UNIVERSIDADE DE SAO
PAULO-HCFMUSP

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

DADOS DA PESQUISA

TITULO DO PROTOCOLO DE PESQUISA: “Estudo prospectivo aleatorizado para avaliar a
eficacia e a seguran¢a da estimulagio magnética da medula espinhal dorsal na dor

musculoesquelética em pacientes com doen¢a de Parkinson”.

PESQUISADOR PRINCIPAL: Prof. Daniel Ciampi Araijo de Andrade. CARGO/FUNCAO:
Médico do Centro de Dor do Departamento de Neurologia. INSCRICAQ CONSELHO REGIONAL
DE MEDICINA DE SAO PAULO N° 108.232.

DEPARTAMENTO/INSTITUTO: Divisao de Clinica Neurolégica e Divisao de Clinica
Neurocirirgica do Departamento de Neurologia, Instituto Central do Hospital das Clinicas da
Faculdade de Medicina da Universidade de Sao Paulo

Todas as paginas deverdo ser rubricadas pelo pesquisador responsavel/pessoa por ele delegada e pelo
participante/responsdvel legal. Este documento tem duas vias, sendo uma retida com o pesquisador
responsavel e outra com o participante da pesquisa (Resolugdo CNS 466/2012 item IV.3.f e IV.5.d).
Solicita- se adequagio.

Nome resumido do projeto: Avaliagio da eficicia e da seguranca da
estimulaca ética da medul inhal dorsal na dor
musculoesquelética em pacientes com doenca de Parkinson Confidencial
Termo de Consentimento Livre & Esclarscido versdo 1.0 de 20 de maio de
2020

Nome do Pesquisador: Prof. Dr. Daniel Ciampi Aratjo de Andrade

Hopistal das Clinicas da Faculdade de Medicina da USP Rubrica do Participante da Rubrica do Investigador
Pesquisa/Representante Legal Responsavel
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HOSPITAL DAS CLINICAS DA FACULDADE DE MEDICINA DA UNIVERSIDADE DE
SAO PAULO- HCFMUSP

Apresentacio do estudo e objetivo(s):

O (A) senhor (a) esta sendo convidado(a) a participar da pesquisa “Estudo prospective

aleatorizado para avaliar a eficicia e a seguranca da estimula¢io magnética da medula espinhal

dorsal na dor musculoesquelética em pacientes com doenca de Parkinson™.

Dentre os acometimentos ndo-motores, a dor ¢ um sintoma comum que incapacita e compromete

significativamente a qualidade de vida dos pacientes com Doenga de Parlinson (DP). A dor cronica esta

presente em 20% dos pacientes com DP no momento do diagndstico associado a sintomas motores iniciais com

até 80% dos pacientes sendo acometidos no decorrer da doenga. A dor musculoesquelética é o subtipo mais

prevalente entre os pacientes com DP com frequéncia que varia desde 40% até 70%. Ha poucas evidéncias para

o manejo da dor na doenga do Parkinson tanto para técnicas ndo farmacoldgicas (intervengdes de reabilitagio,

cirurgicas) e farmacolégicas.

A estimulagiio invasiva epidural medular ¢ uma opgao terapéutica para tratamento da dor cronica

com indicagio em dor neuropitica, dor lombar baixa refratiria. O desenvolvimento de técnicas de

estimulagio de elementos neuronais ndo invasiva, em particular a estimulagdo magnética transcraniana,

tem alcangado diversas aplicagdes em doengas neurologicas. Recentemente, um estudo em individuos

saudaveis mostrou que a estimulagio magnética transcutanea da medula espinhal (EMT-¢) foi eficaz em

estimular a medula espinhal com a vantagem de ser nfo invasiva.

Nio hé estudos na literatura que tenham avaliado o efeito do EMT-e em pacientes portadores de

DP com dor musculoesquelética. Portanto, o principal objetivo desta pesquisa é avaliar especificamente a

eficacia da EMT-e na melhora da dor musculoesquelética em pacientes com DP. Caso tenhamos sucesso,

essq técnica de neuromodulagiio ndo invasiva podera ser incluida no arsenal terapéutico do tratamento da

Nome resumido do projeto: Avaliagio da eficacia e da seguranca da
stimulaga ética da medul inhal dorsal na dor

musculoesquelética em pacientes com doenca de Parkinson

Termo de Consentimento Livre & Esclarecido versdo 1.0 de 20 de maio de
2020
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dor musculoesquelética da DP e ainda podendo abrir caminho para investigagio em outras doengas.

Descri¢ao dos procedimentos que seriio realizados e métodos que serdo empregados

Para esta pesquisa o (a) senhor (a) terd que realizar inicialmente uma consulta médica com
histéria e exame fisico completo. Ndo havera mudangas nas medicagdes em uso. Nesta consulta serdo
aplicados questiondrios de dor e doenga de Parkinson com duragio média de 90 minutos para podermos

avaliar o nivel de dor musculoesquelética no inicio do tratamento ¢ compararmos com o final.

Apos esta consulta inicial o (a) senhor (a) serd encaminhado (a) para receber um dos dois tratamentos:
estimulagio ativa ou sham (placebo). O (A) senhor (a) sera randomizado (designado por acaso, por um
computador) para um dos dois modos de estimulagdo (estimulagio ativa ou sham). O (A) senhor (a) tem igual
chance de estar em qualquer um dos grupos, como o langamento de uma moeda (1:1). Ambos os grupos
receberdo o mesmo dispositivo de estimulagio, porém um emitird a energia elétrica, ¢ o outro nio emitira. O
(A) senhor (a), o médico do estudo e a equipe da clinica ndo saberio qual grupo o (a) senhor (a) é atribuido até
a conclusdo do estudo.

O (A) senhor (a) sera solicitado a comparecer ao hospital no dia da estimulagio da medula espinhal —
n#o ird precisar ficar internado. Sera aplicada, através de uma bobina, um estimulo magnético sobre a medula
espinhal. A bobina é posicionada sobre a pele. Nio ha qualquer dor. Eventualmente, pode haver formigamentos
na regido das costas ou nas pernas, transitorios (duram no maximo o periodo de realizagdo da estimulagio),
sem causar dor. A estimulagdo dura 15 minutos. Prevemos a realizagio de 5 estimulagdes de segunda a sexta-

feira (uma por dia) e mais 2 sessdes por semana de estimulagio por 7 semanas.

No acompanhamento pos-estimulagdo, no final de cada semana de estimulagdo, havera nova
avaliagdo com uma escala com duragio de no maximo 3 minutos, ¢ no final da ultima semana de
estimulagio, sera realizada a maioria da bateria de escalas e questionarios do inicio do estudo com duragéo
média de 90 minutos, encerrando o estudo. Durante o periodo de visitas para estimulagiio, o paciente
mantera o acompanhamento nos ambulatorios de origem, onde pode relatar sobre piora da dor e usar as

medicagdes de resgate ja prescritas pelo médico assistente para alivio da dor em casos de recrudescimento,

Nome resumido do projeto: Avaliagio da eficacia e da seguranca da
stimulaga ética da medul inhal dorsal na dor

musculoesquelética em pacientes com doenca de Parkinson Confidencial
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além de avaliagiio pelos pesquisadores se ha relagiio da piora da dor com a estimulagdio medular, o que

pode levar a

interrupgdo desse tratamento. Em casos de piora que nio melhore com as medicagdes

prescritas (incluindo as medicagdes de resgate para periodos de maior piora da dor), poderd haver uma

avaliagdo em

ambulatorio de dor geral (neurologia) do nosso grupo para decidir sobre a melhor conduta

caso a caso. Se o (a) senhor (a) ja utiliza remédios para dor, em nenhum momento os pesquisadores deste

estudo solicitardo que o (a) senhor (a) deixe de utiliza-los ou mude as suas doses. Apos esse periodo, os

pacientes poderdo receber remédios para alivio da dor, diferentes daqueles que o (a) senhor (a), estd usando

atualmente, inclusive o tratamento da estimulagio magnética da medula espinhal dorsal caso o resultado

seja comprovado como benéfico para reduzir a dor. Os pacientes do grupo sham poderiio se beneficiar do

tratamento ativo apos o término do estudo se houver comprovagdo do beneficio e os pacientes do grupo

ativo poderdo novamente se submeter ao tratamento se necessario.

Avaliagdes e Questionarios

a)

b)
<)
d)
€)
H
2)
h)
i)

Parkinson’s Disease Pain Classification System: essa ferramenta serve para diagnosticar a dor
musculoesquelética e para o acompanhamento semanal;

Inventario Breve de Dor;

FEuroQol- 5 Dimension para avaliar qualidade de vida;

Escala hospitalar de ansiedade e depressio;

Questionario SF-MPQ (Short Form of the McGill Questionnaire),

Escala de catastrofizagio da dor;

Impressio clinica global, do doente e do examinador;

Avaliagdo do cegamento;

MDS-UPDRS III (avaliagio motora na DP): sera aplicada antes do inicio das sessdes de
estimulagiio no uso regular da medicagdo ¢ apds a ultima estimulagiio sera aplicado sempre em

uso da medicagio;

Nome resumido

do projeto: Avaliagio da eficacia e da seguranca da
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5
i) Estagios de gravidade da DP segundo a escala de Hoehn Yahr: serd aplicada antes do inicio das

sessdes de estimulagio no uso regular da medicagio e ap6s a ultima estimulagdo sera aplicado

sempre em uso da medicagio;

Beneficios esperados para o participante

O principal objetivo deste estudo serd avaliar se 0 EMT-e tem a capacidade de aliviar, nos voluntarios
com doenga de DP, a dor musculoesquelética. Ao ajudar no desenvolvimento de nossas técnicas de estimulagio
medular, o (a) senhor (a) podera ter beneficios no seu proprio tratamento da dor musculoesquelética, além de
possivel melhora na qualidade de vida, e em aspectos emocionais/humor relacionados a dor. Por fim, ira ajudar
a planejar a realizagéio de novos estudos e desenvolvimento de estratégias especificas de tratamento que podem
melhorar sintomas semelhantes em outros pacientes. Vale lembrar, que como é um estudo inicial, nfo ha

garantia que havera melhora dos sintomas.

Riscos Potenciais, Efeitos Colaterais e Desconforto:

O procedimento ndo envolve qualquer corte (incisdo), coleta de exames de sangue, ou qualquer
procedimento que cause dor. A estimulagdo em si pode causar formigamento nas pernas ¢ nas costas, de forma

transitéria. Esse formigamento ¢ relacionado a estimulagdo das raizes que estdo saindo da medula espinhal.

Relacao de procedimentos alternativos que possam ser vantajosos, pelos quais o paciente pode optar:

Os sintomas de dor da DP sfo geralmente ignorados pelos médicos ¢ 50% (metade) dos pacientes nio
recebem nem medicagdes, nem fisioterapia. Ha poucas evidéncias para o manejo da dor na doenga do Parkinson
tanto para técnicas ndo medicamentosas (intervengdes de reabilitagdo, ciriirgicas) e medicagdes.

O (a) Sr (a) pode optar por ndo participar deste estudo e continuar com seu tratamento habitual no

Hospital das Clinicas da Universidade de S&o Paulo ou na rede assisténcial do SUS.

Acompanhamento e assisténcia durante e apés o término da pesquisa.

Nome resumido do projeto: Avaliagio da eficacia e da seguranga da
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O (A) senhor (a) devera comparecer para avaliagio presencial para o protocolo de estimulagio com
EMT-e por 5 dias consecutivos na primeira semana e apos 2 vezes por semana por mais 7 semanas, além
da consulta inicial. Nio se preocupe com as datas. O (A) senhor (a) receberd um cartio onde elas serdo

marcadas e serd lembrado sempre que tiver que comparecer ao hospital pelos pesquisadores

O(a) senhor(a) nio deixara de realizar os tratamentos e acompanhamentos médicos que ja esta
realizando em nenhum momento deste estudo. Todos os cuidados serdo tomados para evitar efeitos

colaterais e complicagdes relacionadas ao uso da EMT-¢ deste estudo.

Apods o término do estudo, o acompanhamento médico no Hospital das Clinicas da FMUSP

continuard com seu seguimento ¢ tratamento nos seus respectivos ambulatdrios de origem.

Direitos e garantias aos participantes da pesquisa

1. F garantida aliberdade de recusar-se a participar ouretirar o seu consentimento a qualquer momento
¢ deixar de participar do estudo, sem qualquer prejuizo a continuidade de seu tratamento na
Instituigdo e sem penalizagiio alguma de sigilo e privacidade;

2. Conforme previsto em resolugdes anteriores, (Item II1.2.0 da Resolugdo CNS no 466 de 2012) o
patrocinador do estudo e seus respectivos pesquisadores néio irdo onerar outros servigos de saude
(planos de satde ¢ o SUS) ou o(a) senhor (a). Eles sdo responsabilizados pelos custos relativos aos
cuidados de rotina (exames ¢ procedimentos) necessarios apos assinatura do consentimento livre
esclarecido. (Item I11.2.0 da Resolugiio CNS no 466 de 2012);

3. Conforme ¢ ja determinado (Item I1.3.2 da Resolugiio CNS 466/2012) ¢ garantida assisténcia
integral e gratuita em caso de danos decorrentes direta ou indiretamente da participagio no estudo.
Ressalta-se que ¢ de responsabilidade da instituigio financiadora e dos pesquisadores a prestagio
desta assisténcia e acompanhamento do participante da pesquisa que vier a sofrer tais danos;

4. Apesar do estudo nfio prever gastos adicionais além das visitas médicas, caso o participante (item
IV.3.g da Resolugiio CNS No 466 de 2012) venha necessitar de gastos para ele ou seu acompanhante

ele deve informar a equipe de pesquisa, e caso este gasto venha a realmente ocorrer, sera garantido
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10

o custeio integral de despesas decorrentes da participagio no estudo, tais como transporte e
alimentagiio, nos dias em que for necessaria sua presenga ou caso precise comparecer por qualquer
intercorréncia;

De acordo com o item (Item IV.3.h, da Resolugio CNS no 466 de 2012), o participante em estudos
tem direito a indenizagio diante de eventuais danos decorrentes da pesquisa pelas fontes
financiadoras;

O (A) senhor (a) tem direito de confidencialidade — As informagdes obtidas serdo analisadas em
conjunto com outros pacientes, ndo sendo divulgada a identificagio de nenhum paciente;

E seu direito de ser mantido atualizado sobre os resultados parciais das pesquisas, quando em
estudos abertos, ou de resultados que sejam do conhecimento dos pesquisadores;

Os pesquisadores comprometem-se a utilizar os seus dados colhidos em fungio desta pesquisa
somente para os fins da mesma;

Os pesquisadores garantem que os resultados do estudo serdo divulgados para os participantes, apos
o término da pesquisa, incluindo em que grupo o paciente foi alocado (sham versus ativo), além da
divulgagdo dos resultados para a instituigio em que os dados foram obtidos (Nota Operacional

001/2013, item 3.4, nimero 14; Item VI; Art. 17° da Sesséo II da Resolugdo CNS n° 510 de 2016);

. O (A) senhor (a) terd direito a receber uma via do presente termo de consentimento livre e

esclarecido;

Despesas e compensacdes:

Nio sdo previstas despesas pessoais para o participante em qualquer fase do estudo, incluindo

exames e consultas. Também nédo havera compensagio financeira em fungiio de sua participagio.

Garantia de acesso:

Em qualquer etapa do estudo, o (a) senhor (a) terd acesso aos profissionais responsaveis pela

pesquisa para esclarecimento de eventuais duvidas. Q principal investigador é o Prof. Dr. Daniel Ciampi

Aratjo de Andrade que podera ser encontrado no enderego Av. Dr. Enéas de Carvalho Aguiar, 255, Sio
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Paulo — SP e Telefones (11) 2661-7152. H4 uma equipe de profissionais identificados que participam da

coleta de dados deste estudo e que serio acessiveis no laboratorio em que participou. Jorge Dornellys da

Silva Lapa é o pesquisador executante com telefone (79)999166306 para contato 24 horas por dia em todos

dias de semana, além de enderego eletrénico dr.domellys@hotmail.com.

Se o (a) senhor (a) tiver alguma consideragiio ou duvida sobre a ética da pesquisa, entre em contato

com o Comité de Etica em Pesquisa (CEP) — Rua Ovidio Pires de Campos, 225 — 5° andar — (11) 2661-

7585, (11) 2661-1548, (11) 2661-1549; e-mail: cappesq.adm@hc.fim.usp.br

Hopistal das Clinicas da Faculdade de Medicina da USP

Pesquisa/Representante Legal
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Acredito ter sido suficientemente informado a respeito das informagdes que li ou que foram lidas para mim,

descrevendo o estudo “Estudo prospectivo aleatorizado para avaliar a eficicia e a seguranca da

estimula¢io magnética da medula espinhal dorsal na dor musculoesquelética em pacientes com

doenca de Parkinson”.

Eu discuti com o pesquisador principal ou com um pesquisador delegado por ele (pesquisadores

delegados) sobre a minha decisdo em participar nesse estudo. Ficaram claros para mim quais sdo os objetivos

do estudo, os procedimentos a serem realizados, seus desconfortos e riscos, as garantias de confidencialidade

¢ de esclarecimentos permanentes. Ficou claro também que minha participagio ¢ isenta de despesas ¢ que

tenho garantia do acesso a tratamento médico de base do qual ja fago uso e de eventuais tratamentos novos que

possam advir da participagdo nesta pesquisa. Concordo voluntariamente em participar deste estudo e poderei

retirar 0 meu consentimento a qualquer momento, antes ou durante o0 mesmo, sem penalidades ou prejuizo ou

perda de qualquer beneficio que eu possa ter adquirido, ou no meu atendimento neste servigo. Assino esse

termo de consentimento e recebo uma via rubricada pelo pesquisador.

Assinatura do paciente/representante legal

Nome do participante/representante legal

Data_ /[

/

/

Data__/

Para casos de pacientes menores de 18 anos, analfabetos, semi-analfabetos ou portadores de deficiéncia

auditiva ou visual.

Nome resumido do projeto: Avaliagio da eficacia e da seguranca da
stimulaga ética da medul inhal dorsal na dor

muscule lética em pacientes com doenca de Parkinson

q'

Termo de Consentimento Livre & Esclarecido versdo 1.0 de 20 de maio de
2020

Confidencial

Nome do Pesquisador: Prof. Dr. Daniel Ciampi Aratjo de Andrade
Hopistal das Clinicas da Faculdade de Medicina da USP

Rubrica do Participante da Rubrica do Investigador

Pesquisa/Representante Legal

Responsavel
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(Somente para o responsavel do projeto)

Declaro que obtive de forma apropriada e voluntaria o Consentimento Livre e Esclarecido deste

paciente ou representante legal para a participagio neste estudo.

Assinatura do responsavel pelo estudo Data

/

Nome resumido do projeto: Avaliagio da eficacia e da seguranca da
stimulaga ética da medul inhal dorsal na dor

musculoesquelética em pacientes com doenca de Parkinson Confidencial

Termo de Consentimento Livre & Esclarecido versdo 1.0 de 20 de maio de
2020

Nome do Pesquisador: Prof. Dr. Daniel Ciampi Aratjo de Andrade

Hopistal das Clinicas da Faculdade de Medicina da USP Rubrica do Participante da Rubrica do Investigador
Pesquisa/Representante Legal Responsavel
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Attachment D - Schedule study

Dati Collection Instramient visita(V)1 V2 V3 V4 V5 V6 V7 VB V9 V10 V11 V12 V13 V14 V15 V16 V17 VIS V19 V20 V21 1mésapés

m @ @ @ G @ O @ @ 00 1 (02 03) 049 05 08 () 08 (19 @0 @) @2
My First Instrument v
Ficha De Triagem com criterios de elegibilidade w
Dn4 Pain 1 v V4
Pdpss Validation Study v
Questionrio Sciodemogrfico v
Questionrio Brief Pain Inventory Bpi v v
Escala De Ansiedade E Depressao Hads 4
Escala De Catastrofismo Associado Dor 0df331 v
Avaliao Do Cegamento Bliding Assessment v
Escala De Impresso Clnica Global Melhora Global Md &
Escala De Impresso Clnica Global Melhora Global Pa "
escala Hoehn e yahr v
Eurogqol 5d-3d liberado v <
Equivalente de levodopa v 4
comparecimento do paciente para sessio de TMS-e v AR AR SRV ARV SR SRV SR SR T ST ST BT ST T SR ST AT AR
ENV antes LAE R AR AL JE 4K SE AR AR 48 A AR 4R JAE JE 4K 4K 4R 4
ENV depols vV vV VvV V VI Y VYV
Efeitos Colaterais TsMS L dh AL AL AL AL AL SL AR JE A8 AR AR JE AE 4K 4 4K JK 4 v
Termo De Consentimento Livre E Esclarecido Tcle 4
ENV medio das dltimas 24h (item 5 BPI) v v v g’ g 4
UPDRS Ill - teste v v
Escala Hospitalar De Ansiedade E Depresso Hads v s
Ficha De Triagem com criterios de elegibilidade 2 4
Pdpss Validation Study 3 4 >
Pdpss Validation Study Ultima Avaliagdo "
Questionrio Brief Pain Inventory Ultima Avaliagio v 4
Dnd4 Pain 1 Ultima Avaliagio v
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Attachment E - Scales and questionaries

ra avaifar a sficdcia & 2 seguranca da sstimulagan magndtica da medwia aspinhal dorsai na dor mUscuinesqueidtica am pacientes com dognga de Parkinson

My First Instrument Page 1

Record ID

30/03/2023 21:20 projectredeap. org ’REDCap’
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Ficha De Triagem com criterios de elegibilidade e

Data

{DD/MMIAAAA )

Nome

{Descrever; 99- Ignoradao)

RGHC {letra)

RGHC {ndmerao)

criterios do estudo

[Attachment:
"Crite

fos de
Inclusa

e
na

o
inclusa

cDP.docx"]

Possui critérios de Elegibilidade para o Estudo? i1 Nao

Se naag, qual {is) motive {5)7

{Descrever; 99- Ignorado)

Aceitou participar do Estude? 1 Nao
3 5im

Se nao, qual {is) motivo {5)7

{Descrever; 99- Ignorado)

Observactes

{Descrever; 99- Ignorado)

30032023 21:20 projectredeap. ory &EDCap"
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Dn4 Pain 1

Data da avaliacic

{data_avaliacac_dn4)

Locais da dor {colocar ndmero ou nome das partes):

Por faver, nas quatro perguntas abaixo, complete o questionario marcando uma resposta para
cada numero:

Questdo 1 - A sua dor tem uma ou mais das seguintes caracteristicas?

Mao 5im
Queimagao O O
Sensagdo de frio dolorosa O O
Chogue elétrico O @

Questio 2 - H3 a presenca de um ou mais dos seguintes sintomas na mesma &rea da sua dor?

TED) Sim
Formmigamento O O
Alfinetada e Agulhada O O
Adormedmentao O O
Coceira O <

Questdo 3 - A dor ests localizada numa drea onde o exame fisico pode revelar uma ou mais
das seguintes caracteristicas?

Nan 5im
Hipoestasia ao toque ] O
@ O

Hipoestasia a picada de agulha

Questio 4 - Na drea dolorosa, a dor pode ser causada ou aumentada por:
Mao 5im
Escovacac ] -

Escore DN4

{soma dos sintomas positivos)

30032023 21:20 projectredeap. ory &EDCap"
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Pdpss Validation Study Fage 4

Documento digitalizade PD-PSS

1. Seu paciente tem dor? E dor relacionada & DP? Por favor, responda as seguintes perguntas
com sim ou nao

el
=

O padente tem dor?

A origem da dor foi simultdnea
acinicie dos sintomas motores?

A dorocorre ou & agravada
durante os periodos OFF7

o O o0

O O 00

A dorocomre ou se agrava
durante as flutuagdes motoras
wdyiskinesia?)

O
O

A dordiminui ou desaparece
apds o use da medicagdo do
tratamento motor {ex: levodopa,
agonista dopaminérgico)?

2. Se vocé respondeu SIM a alguma das perguntas acima, va para a etapa 3. Se todas as
respostas foram NAO, entfio o seu paciente tem dor néo relacionada & DP.
3. Por favor, classifique cada um dos pacientes com dor relacionada & DP abaixo.

Dor Musculoesguelética " sindrome dolorosa miofascial
{_) Dor localizada
{_) Coat hanger headache {"dor em cabide")

30032023 21:20 projectredeap. ory &EDCap"
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Page 5

Localizacfes (nimeros correspondentes do manequim})

Direito Esquerdo

Localizacfes (nimeros correspondentes do manequim})

DN4 positive (=4} ) Yes (Mo

30/03/2023 21:20 projectredcap.org hEDCap"
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Page &

Intensidade {0-10)

[Pace 3 mark an the scale abave?

Freguéncia

O Rare{1) [ Intermediaric {2)
O] Frequente {3}

Impacto sobre vida didria

M baixe 1) [0 moderado (2)
[ grave {3}

Pontuacdo total {intensidade x frequéncia x
impacta)

30/0372023 21:20
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

- - - - faga 7
Questionrio Sciodemogrfico

Data de inclusae do participante no estudo

{DDY MMIAAAA )
RGHC do participante
Iniciais do participante
Sexo 1 Masculinio

1 Femining
Data de nascimento

{DDMMAAAA)
Idade {no momento da inclusao)
Etnia {_) Branca

) Preta

) Amarela

1 Parda

) Indigena

1 5em declaracio

Nivel de escolaridade ) Analfabeto
{_) Ensine Fundamental incompleto
{ Ensine Fundamental complete
i3 Ensing Medio incomgleto
1 Ensing Medio completo
) Superior incomplete
{1 Superior completo
) Pos-graduacac

Estado Civil ) Solteire
) Casado
{2 Unido estavel
) Separado
) Divorciade
O Vildvo

Religido 1 Ateu
) Evangélico
) Catdlico
1 Espirita
) Outra

Profissao

{Descrever; 99- Ignoradao)

30032023 21:20 projectredeap. ory &EDCap"
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Page 8

Situagdo de trabalho

) Empregado

) Desempregade
1 Aposentado
) Dona de casa
1 Autdnomo

1 Estudante

) Licenga salde
3 Informal

Ha quanto tempo o senhor tem a dor?

Ano do diagndstico da Doenca de Parkinson

A doenga de Parkinson se iniciou de gue lado?

) Direita
) Esquerda
o lgnorado

Qual a madc dominante?

1 Direita
) Esquerda

Possui algum dispesitive implantado {ex. DBS, 5C5)7

) sim
Cinde

Se sim, gual estimulador?

() DBS

3 Estmulador Medular

) Marcapassoe Cardiace {lato sensuj
) Outros

0 senhor tem alguma complicagaoc motora?

O nac

[ discinesias

[ flutuagées motoras
[ alteragées de marcha

0 senhor estd fazendo reabilitagdo {ex. ) Yes
fisicterapial? {1 No
Qual a renda familiar {em reais)?

{Em reais)

Observagoes {inclui telefone)

30/0372023 21:20

{Descrever; 99- Ignorado)
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Questionrio Brief Pain Inventory Bpi roae

Data da avaliacic

{DDYMMIAAAA |
Questdo 1: Durante toda a vida, a maioria das pessoas ) Nao
apresenta dor de vez em guande {dor de cabeca, dor de 1 Sim

dente, etc.). Vocé teve hoje, dor diferente dessas?

30032023 21:20 projectredeap. ory &EDCap"
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fage 10

Questdo 2: Margue sobre o diagrama, com um X, a {s) [ Cakeca
area {s) onde vocé sente dor e onde a dor é mais [ Ombre D
intensa: [ Térax anterior
O Ombro E
[ Braco D
[ Hipocéndrio D
[ Regido epigastrica
[1 Hipocéndrio E
[ Braco E
O Flance D
[ Flance E
[ Regido periumbkilical D
[ Regido periumbilical E
[ Genital
[ Coxa D
[ Coxa E
[ Cabkeca {regido posterior
[ Cervical {regido posterior)
[ Escapula E
[ Tdrax posterior
[ Escapula D
[ Braco {posterior] E
[ Térax posterior E
[ Lomkbar
[ Tdrax postetior D
[ Brago {posterior) D
[1 Regiac lombar E
[ Regigo lombar D
[ Gliteo E
[1 Regigo coccigea
O Glateo D
[ Coxa {posterior) E
[1 Coxa {posterior) D
[ Antebraco D
[ Antebraco E
[ Joelha D
[ Jeelho E
[ Perna D
[ Perna E
OPeED
CPEE
[ Antebraco {posterior) E
[ Antebrago {posterior) D
[1 Regido poplitea E
[ Regido poplitea D
[ Perna {posterior) E
[] Perna {posterior; D
[ Regido calcdnea E
[1 Regiao calcanea
[ M&o D {regido interna)
[ Mao E {regidc interna)
[1 Mao E {reqidc externa)
[ Mao D {regido externa)

Questdo 3: Circule o nimere gue melhor descreve a
sua pior dor nas Ultimas 24 horas: i g 10

[Pace 3 mark anthe scale ahave?

Questac 4 Circule o ndmers gque melhor descreve a
dor mais fraca que vocé sentiu nas Ultimas 24 horas: 0 5 10

[Place 3 mark an the scale anave?

30032023 21:20 projectredeap. ory &EDCap"



ATTACHMENTS - 108

fage 11

Circule o nimere gue melhor descreve a média da sua
dor {;ultimas 24h): i 5 10

Circule o nimerg gue mostra quanta dor vocé esta
sentinde agora {neste momente): i 5 10

[Place 3 mark anthe scale abave!

Quais tratamentos ou medicagbes vocé estd recebendo para dor?

Nome do medicamento

{Descrever, 99 - Ignorado)

Dosef Frequencia

Data de inicio

{DD/MMIAAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dosef Frequencia

Data de inicio

{DDYMM/AAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dosef Frequencia

Data de inicio

{DD/MMIAAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dasef Freguencia

Data de inicio

{DD/M M AAAA)

30032023 21:20 projectredeap. ory &EDCap"
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fage 12

Nome do medicamento

{Descrever, 99 - Ignorado)

Dasef Frequencia

Data de initio

{DD/MMIAAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dosef Frequencia

Data de inicio

{DD/MMIAAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dasef Frequencia

Data de inicio

{DD/MMIAAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dosef Frequencia

Data de infcio

{DD/MMIAAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dosef Frequencia

Data de inicio

{DD/MMAAAA)

30032023 21:20 projectredeap. ory &EDCap"



ATTACHMENTS - 110

Page 12
Nas Ultimas 24 horas, qual a intensidade da melhora

proporcionada peles tratamentos cu medicagtes que

vocé 100% alivio
esta usando? 0% sem alivio 50% completo

[Place 3 mark an the scale abave?

Circule o niumero que melhor descreve como, nas ultimas 24 horas, a dor interferiu na sua
vida:

Atividade geral 10 Interferiu
0 Nao interferiu 5 completanente

[Place 3 mark an the scale anave?

Hurmor 10 Interferiu
0 Nao interferiu 5 completanente

[Place 3 mark an the scale abaved

Habilidade de caminhar 10 Interferiu
0 Nao interferiu 5 completanente

[Pace 3 mark an the scale anave?

Trabalho 10 Interferiu
0 Nao interferiu 5 completanente

[Place 3 mark an the scale abaved

Relacionamente com cutras pessoas 10 Interferiu
0 Nao interferiu 5 completanente

[Pace 3 mark an the scale abave?

Song 10 Interferiu
0 Nao interferiu 5 completanente

[Place 3 mark an the scale anave?

Hakilidade de apreciar a vida 10 Interferiu
0 Nao interferiu 5 completanente

[Pace 3 mark an the scale anave?

30032023 21:20 projectredeap. ory &EDCap"



ATTACHMENTS - 111

ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Page 14

Escala De Ansiedade E Depressao Hads

Este questionario ajudara seu medico a saber como voce esta se sentindo. Leia todas as
frases. Marque a resposta que melhor corresponder a como voce tem se sentido na ultima
semana. Nao e preciso ficar pensandoe a cada questao. Neste guestionarie as respostas
espontaneas tem mais valor do que aguelas em que se pensa muito. Margue apenas uma

resposta para cada pergunta.

Eu me sinto tenso ou contraido

3 Amaior parte do tempo
) Boa parte do tempo

) De vez em quando

) Nunca

Eu ainda sinto gosto pelas mesmas coisas de antes

{1 5im, do mesma jeito que antes
) Nao tanto quanto antes

{2 So um pouco

1 Ja nao sinto mais prazer em nada

Eu sinte uma especie de medo, como se alguma coisa
ruim fosse acontecer

{3 5im e de um jeito muite forte

) Sim, mas nac muito forte

) Um pouce, mas isso nNac me prescupa
{_) Nac sinto nada disso

Dou nsada e me divirte guando vejo coisas engracadas

3 Do mesmo jeito gue antes
) Atualmente um pouce menos
) Atualmente berm menos

1 Nao consigo mais

Estou com a cabeca cheia de preccupacoes

3 A maior parte do tempo
) Boa parte do tempo

) De vez em quando

" Raramente

E me sinte alegre

{1 Nunca

{_) Poucas vezes

) Muitas vezes

3 Amaior parte do tempo

Consige ficar sentado a vontade e me sentir relaxado

{1 Sim, guase sempre
) Muitas vezes

) Poucas vezes

1 Nunca

Eu estou lento para pensar e fazer as coisas

) Sim, guase sempre
) Muitas vezes

) De vez em quando
2 Nunca

Eu tenho uma sensacac ruim de meda, como um fric na
barriga ou um aperto no estomage

30/0372023 21:20

{7y Nunca

) De vez em gquando
) Muitas vezes

1 Quase sempre

projectredeap. org

REDCap



ATTACHMENTS - 112

rage 15

Eu perdi o interesse em cuidar da minha aparencia

) Completamente

) Nao estou mais cuidande como deveria
1 Talvez nao tanto quanto antes

) Me cuido do mesme jeito que antes

Eu me sinte inguieto, como se eu nac pudesse ficar
parade em lugar nenhum

) Sim, demais

) Bastante

o Um pouco

) Nao me sinte assim

Fico esperando animado as coisas boas que estao por
wir

) Do mesme jeito que antes
{3 Um pouco menos que antes
1 Bern menos gue antes

) Quase nunca

De repente, tenho a sensacac de entrar em panico

) A quase todo o momento
) Varias vezes

1 De vez em guando

{7 Nao sinto isso

Eu consige sentir prazer gquando assisto a um bom
programa de televisac, de radic ou guande leic alguma
coisa

30/0372023 21:20

) Quase sempre
) Varias vezes
) Poucas vezes
{2 Quase nunca

projectredeap. org &EDcap,
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

= = Page 16
Escala De Catastrofismo Associado Dor 0df331
Data

{DD/f MM/AAAA )

Nunca Ligelramente  Moderadamente Bastante Sempre
Estou constantemnente o O & @] o
preccupado {a) em saberse a
dor tera fim
Sinto que ndo consigo continuar @] & & @] O
E terrivel e pensc que nunca O O & O O
mais vai melhorar
E horrivel e sinto que me O O C (@] @]
ultrapassa completamente
Sinto que j& ndc aguentc mais O O - O O
Fico com medo que a dor picre O O & O O
Estou sempre a pensar em 3] O & @] O
outras situaces dolorosas
Quero ansiosamente que a dor ) O O @] O
desapareca
N3o consigo deixar de pensar 8] O & 5] 0
nissg
Estou sempre a pensar no O O ] @ O
quante doi
Estou sempre a pensar que 6] O & O O
querc muito que a dor passe
N3c ha nada que eu possa fazer O O - @ @]
para reduzir a intensidade da
dor
Pergunto-me se poderd @ 5] & (@) &)

acentecer algo grave

30032023 21:20 projectredeap. ory &EDCap"
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Avaliao Do Cegamento Bliding Assessment

Page I7

Agora que o estudo terminou, gostariamos de avaliar a
5Ua opinido sobre gual grupo de

estudo vocé acredita que fez parte, tratamente com
estimulagdo ou com Placebo {shamj.

{_) Vocé acredita que o tratamento utilizado foi a
estimulacao

) Vocé acredita que o tratamento utilizado foi o
placebo {sham)

Agora que respendeu a qual grupe de estudo vocé
acredita gue fez parte, gostariameos de

saber se vocé gostaria de manter o tratamente por um
tempo maior, caso seja possivel.

30/0372023 21:20

) Sim, eu gostaria de manter o tratamento.
1 Nao, eu nao gostaria de manter o tratamento.

projectredeap. org &EDcap,
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Escala De Impresso Clnica Global Melhora Global Md

Page 183

Comparando & condicdo clinica global do paciente no inicio do tratamento, qual o grau de
alteracdo que ocorreu? Margque apenas uma resposta.

30/0372023 21:20

) Muito melhor

) Melhor

) Ligeiramente melhor
) Sem alteragdes

{_) Ligeiramente pior
) Pior

) Muito pior

projectredeap. org &EDcap,
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Escala De Impresso Clnica Global Melhora Global Pa

Paga 19

Comparando & sua condicdo clinica global no inicio do tratamento, qual o grau de alteracéo

gue ocorreu? Marque apenas uma resposta.

30/0372023 21:20

) Muito melhor

) Melhor

) Ligeiramente melhor
) Sem alteragdes

{_) Ligeiramente pior
) Pior

) Muito pior

projectredeap. org &EDcap,
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

escala Hoehn e yahr

Paga 20

Estagios da doenga de Parkinson

30/0372023 21:20

) 0 Assintomatico

i1 1 Apenas envolvimento unilateral

) 2: Envelvimento bilateral sem alteragéc de
equilibric

1 3: Envolvimento bilateral leve a moderada com
alguma instakilidade postural {necessita de ajuda
para se recuperar do teste do puxde) mas
independendente fisicamente

) 4: Incapacidade grave, ainda capaz de caminhar ou
permanecer em pé sem ajuda

) 5: Confinade & cama ou cadeira de rodas a ndo
ser gue recebe ajuda

projectredeap. org &EDcap,
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Euroqol 5d-3d liberado

ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

FPage 21

Mcbilidade
tEm pnmeire lugar, gostana de fazer-lhe algumas
perguntas sobre mokilidade atualmente)

) Vocé diria que... ndo tem problemas em andar?
i1 Wocé diria gue... term alguns problemas em andar?
() Estd limitadofa a ficar na cama?

Cuidaduos pessoais
{Em sequida, gostaria de fazer-lhe algumas perguntas
sobre cuidados pesscais)

) Vocé diria que... nde tem problemas com os seus
cuidados pessoais?

1 Wocé diria gue... tem alguns problemas para se
lavar ou se vestir?

) E incapaz de se lavar ou se vestir sozinho/a?

ATIVIDADES HAEITUAIS

tA sequir, vou fazer-lhe algumas perguntas sobre suas
atividades habituais, por exemplo, trabalho, estudos,
atividades domeésticas, atividades em familia ou de
lazer)

{7 Vocé diria que... nde tem problemas em
desempenhar as suas atividades hakituais?

) Vocé diria que... tem alguns problemas em
desempenhar as suas atividades habituais?

1 E incapaz de desermpenhar as suas atividades
hakituais?

DOR / MAL-ESTAR

Agora, vou fazer-lhe algumas perguntas sobre dores ou
mal-estar.
Woré difa que...

) Nao tem dores ocu mal-estar?
{7 Tem deres ou mal-estar moderados?
) Tem dores ou mal-estar extremaos?

Ansiedade/depressac

Para terminar, vou fazer-lhe algumas perguntas scbre
ansiedade ou depressao.

Word difa que...

{) Nao estd ansiosofa ou deprimidofa?
1 Estd moderadamente ansiosofa ol deprimidofa?
) Estd extremamente ansioso/a ou deprimido/a?

Walor da saude HOJE Euro-Qol {a a 100)

Para ajuda-le{a) a dizer gudc bom ou mau o seu
estado de sadde &, vou pedir qgue vocé ohserve a
escala, que e parecida com um termdmetro. O melhor
estade que vocd conseguir imaginar esta marcado por
100 {cem) na parte mais alta da escala e o pior estado
que vocé conseguir imaginar esta marcado por 0
{zero) na parte mais baixa da escala.

EQ VAS

30/0372023 21:20

100 saude
0 melhor saude possivel

[Flace 3 Mark an e scale apavat
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Equivalente de levodopa Pne

Valor do equivalente de levodopa
https: fwww.parkinsonsmeasurement.orgitool Box/levodopa
EquivalentDose.htm
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

comparecimento do paciente para sessio de TMS-e

Paciente compareceu para sessdo de TMS-e? ) Sim
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Page 24
ENV antes
1. Data
2. EVA 0 Sem dor 10 Insuportével

[Place 3 mark anthe scale apavat
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. faga 25
ENV depois
1. Data
2. EVA 0 Sem dor 10 Insuportével

[Place 3 mark anthe scale apavat
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Efeitos Colaterais TsMS £adeiss

Mao Sim
Cefaleia O O
N3usea O O
Vémito Q O
Tontura O O
Sonoléncia O O
Visdo turva O O
Outros

Detalhamento do evento adverso: data de infcic e
termino e outras informacGes pertinentes

Obervagies
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. . . Page 27
Termo De Consentimento Livre E Esclarecido Tcle

Data

{DD/MMIAAAA)

TCLE
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

" r - - faga 28
ENV medio das ultimas 24h (item 5 BPI)
1. Data
2. EVA 0 Sem dor 10 Insuportével

[Place 3 mark anthe scale apavat
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Paga 29

3a O padente usa medicagdo para o tratamento dos
sintomas da doenca de Parkinson?

) Nao
1 Sim

3b 5e o paciente recebe medicagdo para o tratamento
dos sintomas da deenca de

Parkinson, marque o estado dlinice do paciente usando
as seguintes definigies:

{3 ON: On & o estado funcional tipicoe de quando os
pacientes estdc a tomar medicagao e tém uma
boa resposta.

1 OFF; Off & o estado funcicnal tipice de quande
os pacientes tém uma resposta fraca apesar de
tomarem medicagac

3c O paciente usa Levodopa 7

7 Nao
1 Sim

3.C1 Se sim, minutos desde a ditima dose de levodopa:

3.1 FALA

Instrugdes para o avaliador: Escute a fala

espontdnea do paciente e participe da conversa se
necessaric. Topicos sugeridos: pergunte sobre o
trabalho do paciente, passatempos, exercicio, ou como
ele chegou ac consultdrio. Avalie o volume,

modulacdo {prosddia) e a clareza, induindo fala
arrastada, palilalia {repeticdo de sflabas; e

taguiferia {discurse rdpide, juntando as slabas).

3 00 Normal; Serm problemas de fala.

{2 1: Discreto: Perda de modulagdo, dicgdo ou
volume, mas todas as palavras s3o faclmente
compreensiveis.

{7 2: Ligeiro: Perda de modulagae, dicgao ou
volume, com algumas palavras ndo claras, mas a
frase como um todo e facil de compreender.

{1 3: Moderado: A fala é dific| de compreender ac
ponto de algumas, mas nac a maioria das frases,
serem dificeis de compreender.

4 Grave: A maiotia da fala e dificil de
compreender ou ininteligivel.

3.2 EXPRESSAO FACIAL

Instrucdes para o avaliador; Observe o paciente
sentade em repouso durante 10 sequndos, sem falare
tamixém enguanto fala. Observe a frequéncia do piscar
de olhos, face tipo mascara ou perda de expressac
facial, sorriso espontdnec ou afastamento dos

|3bios.

30/0372023 21:20

3 00 Normal; Expressdo facial nommal.

{3 1: Discreto: Minima facies inexpressiva
manifestada apenas pela diminuicao na
frequéncia do piscar de olhos.

) 2: Ligeiro: Além da diminuigic da frequéncia
do piscar de olhos, presenca de facies
inexpressiva na parte inferior da face,
particularmente nos movimentos da boca, tal come
menos sorise espontanen, mas sem afastamento dos
|akios.

{7 3: Moderado: Facies inexpressiva com afastamento
dos ldkios por algum tempo guande a boca estd em
FepoUSs.

i1 4 Grave: Fades inexpressiva com afastamento dos
|akios na maior parte do tempo quande a boca
estd em repouso.
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3.3 RIGIDEZ

Instructes para o avaliador: A rigidez é avaliada usando movimentos passivos lentos das
grandes

articulacoes com o paciente numa posicao relaxada e o avaliador manipulando os membros e
pescoco.

Primeiro teste sem a manobra de ativacao. Teste e pontue o pescoco e cada membro
separadamente.

Para os bracos, teste as articulacoes do punho e cotovelos simultaneamente. Para as pernas
teste as

articulacoes coxo-femural e do joelho simultaneamente. Se nao for detectada rigidez, use uma
manobra de ativacao tais como bater o primeiro e o segundo dedo, abrir/fechar a mao, ou
togue do

calcanhar, no membro que ndo estd sendo testado. Expligue ao paciente que deve tentar
relaxar o

maximo possivel enquanto é testada a rigidez.

0: Normal: Sem rigidez.

1: Discreto: Rigidez apenas detectada com uma mancbra de ativacdo.

2: Ligeiro: Rigidez detectada sem a manobra de ativacdo, mas a amplitude total de movimento
é facilmente alcancada.

3: Moderado: Rigidez detectada sem a manobra de ativacdo; amplitude total alcancada com
esforco.

4: Grave: Rigidez detectada sem a manobra de ativacdo e amplitude total de movimento néo
alcancada.

C: Normal 1: Discreto 2: Ligeiro 3: Moderado 4: Grave
PESCOCO ] O - & o
MEMERO SUPERIOR DIREITO O O & O 9]
MEMBRO SUPERIOR ESQUERDO O O .} O O
MEMERO INFERIOR DIREITO O O - O O
MEMERQ INFERIOR ESQUERDO O O O O O

30032023 21:20 projectredeap. ory &EDCap"



ATTACHMENTS - 128

fage 31

3.4 BATER DOS DEDOS DA MAC (PINCA)

Instructes para o avaliador: Cada mao é testada separadamente. Faca a demonstracdo da
tarefa,

mas nido realize a tarefa enquanto o paciente & testado. Instrua o paciente para gue togue
com o

indicador no polegar 10 vezes, o mais rapido e amplo possivel. Pontue cada lado
separadamente,

avaliando velocidade, amplitude, hesitacoes, interrupcoes e diminuiciao da amplitude.

0: Normal: Sem problemas.

1: Discreto: Qualquer dos seguintes: a) o ritmo regular & interrompido com uma ou duas
interrupcoes ou hesitacdes nos movimentos; b) lentiddo minima; c) a amplitude diminui perto
do fim das 10 repeticoes.

2: Ligeire: Qualguer um dos seguintes: a) 3 a 5 interrupcoes durante os movimentos; b)
lentid&o ligeira; ¢) a amplitude diminui no meio da sequéncia das 10 repeticbes.

3: Moderado: Qualguer um dos seguintes: a) mais de 5 interrupcoes durante os movimentos
ou pelo menos uma pausa mais longa {blogueio); b) lentiddo moderada; c) a amplitude diminui
apgs o primeiro movimento.

4: Grave: Ndo consegue ou quase nido consegue executar a tarefa devido a lentidao,
interrupcoes ou decrementos.

0: Normal 1: Discreto 2: Ligeiro 3: Moderado 4: Grave
DIREITO O O O Q @]
ESQUERDO O O < @] o

3.5 MOVIMENTOS DAS MAOS

Instrucbes para o avaliador: Cada mao é testada separadamente. Faca a demonstracdo da
tarefa, mas

ndo realize a tarefa enquanto o paciente é testado. Instrua o paciente a fechar a mio com
forca com o

braco fletido ao nivel do cotovelo de forma que a palma da méo esteja virada para o avaliador.
Peca ao

paciente para abrir a mao 10 vezes o mais rdpido e amplo possivel. Se o paciente ndo fechar a
mao

firmemente ou ndo abrir a mao por completo, lembre-o de o fazer. Pontue cada lado
separadamente,

avaliando velocidade, amplitude, hesitacoes, interrupcoes e diminuicoes da amplitude.

0: Normal: Sem problemas.

1: Discreto: Qualquer dos seguintes: a) o ritmo regular é interrompido com uma ou duas D
interrupcoes ou hesitactes dos movimentos; b) lentidiéo minima; ¢) a amplitude diminui perto
do fim da tarefa.

2: Ligeiro: Qualquer dos seguintes: a) 3 a 5 interrupcoes durante o movimento; b) lentidao
ligeira; c) a amplitude diminui no meio da tarefa.

3: Moderado: Gualquer dos seguintes: a) mais de 5 interrupcoes durante o movimente ou pelo
menos uma pausa mais prolongada {blogueio); b) lentiddo moderada; c) a amplitude diminui
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apos a primeira sequéncia de abrir e fechar.
4: Grave: Nao consegue ou quase hao consegue executar a tarefa devido a lentidao,

0: Normal 1: Discreto 2: Ligeiro 3: Moderado 4: Grave
DIREITO O O O O O
ESQUERDO (@] O O O O

3.6 MOVIMENTOS DE PRONACAO-SUPINAGAO DAS MAOS

Instrucbes para o avaliador: Cada méao é testada separadamente. Faca a demonstracao da
tarefa, mas

ndo realize a tarefa enquanto o paciente é testado. Instrua o paciente a estender o brago em
frente ao

seu corpo com a palma da mao virada para baixo; depois a virar a palma da méo para cima e
para

baixo alternadamente 10 vezes o0 mais rapido e amplo possivel. Pontue cada lado
separadamente,

avaliando velocidade, amplitude, hesitacdes, interrupcdes e diminuicbes da amplitude.

0: Normal: Sem problemas.

1: Discreto: Qualquer dos seguintes: a) o ritmo regular é interrompido com uma ou duas D
interrupcoes ou hesitacdes dos movimentos; b) lentiddo minima; c) a amplitude diminui perto
do fim da sequéncia.

2: Ligeiro: Qualquer dos seguintes: a) 3 a 5 interrupcoes durante o movimento; b) lentidao
ligeira; c) a amplitude diminui no meio da sequéncia.

3: Moderado: Qualquer dos seguintes: a) mais de 5 interrupcoes durante o movimento ou pelo
menos uma pausa mais prolongada (bloqueio); b) lentidao moderada; c) a amplitude diminui
apos a primeira sequéncia de pronacao-supinacao.

4: Grave: Nao consegue ou quase hado consegue executar a tarefa devido a lentidao,
interrupcoes ou decrementos.

0: Normal 1: Discreto 2: Ligeiro 3: Moderado 4: Grave

DIREITO O © O @) O
ESQUERDO @] O © O O
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3.7 BATER DOS DEDOS DOS PES Pontuacéo

Instrucoes para o avaliador: Coloque o paciente sentado numa cadeira de encosto reto e com
bracos, com ambos os pés no chao. Teste cada pé separadamente. Faca a demonstracéo da
tarefa, mas ndo realize a tarefa enguanto o paciente é testado. Instrua o paciente a colocar o
calcanhar no chiio numa posicio confortdvel e depois tocar com os dedos dos pés 10 vezes no
chdo, o mais ripido e amplo possivel. Pontue cada lado separadamente, avaliando velocidade,
amplitude, hesitacoes, interrupcoes e diminuicoes da amplitude.

0: Nermal: Sem problemas.

1: Discreto: Qualquer dos seguintes: a) o ritmo regular € interrompido com uma ou duas
interrupcoes ou hesitacdes dos movimentos; b) lentiddo minima; c) a amplitude diminui perto
do fim das 10 repeticoes.

2: Ligeiro: Qualgquer dos seguintes: a) 3 a 5 interrupcoes durante o movimento; b) lentidao
ligeira; ¢} a amplitude diminui a meio da tarefa.

3: Moderado: Qualguer dos seguintes: a) mais de 5 interrupcbes durante a sequéncia ou pelo
menos uma pausa mais prelongada {(blogueio); b) lentiddo mederada; ¢) a amplitude diminui
apds a primeira repeticéo.

4: Grave: Nio consegue ou gquase nio consegue executar a tarefa devido a lentidéo,
interrupcoes ou decrementos.

C: Normal 1: Discreto 2: Ligeiro 3: Moderado 4: Grave
DIREITA O O & O Q
ESQUERDA o 9] O O o

3.8 AGILIDADE DAS PERNAS

Instrucoes para o avaliador: Cologue o paciente sentado numa cadeira de encosto reto e com
bracos, com ambos os pés confortavelmente no chio. Teste cada pé separadamente. Faca a
demonstracdo da tarefa, mas ndo realize a tarefa enguanto o paciente & testado. Instrua o
paciente a colocar o pé no chdo numa posicdo confortivel e depois a levanta-lo e baté-lo no
chiio 10 vezes, o mais rapido e alto possivel. Pontue cada lado separadamente, avaliando
velocidade, amplitude, hesitacoes, interrupcoes e diminuicoes da amplitude.

0: Normal: Sem problemas.

1: Discreto: Qualquer dos seguintes: a) o ritmo regular é interrompido com uma ou duas
interrupcoes ou hesitacoes dos movimentos; b) lentidao discreta; c) a amplitude diminui perto
do fim da tarefa. D

2: Ligeiro: Qualgquer dos seguintes: a) 3 a 5 interrupcoes durante os movimentos; b} lentidao
ligeira; c]) a amplitude diminui no meio da tarefa.

3: Moderado: Qualquer dos seguintes: a) mais de 5 interrupcies durante a sequéncia ou pelo
menos uma pausa mais prolongada {(blogueio); b) lentiddo moderada; ¢) a amplitude diminui
apgs o primeiro movimento. E

4: Grave: Nio consegue ou guase nio consegue executar a tarefa devido a lentidao,
interrupcoes ou decrementos.

0: Mormal 1: Discreto 2: Ligeiro 3: Moderado 4: Grave
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DIREITO (=)
ESQUERDO @]

OO0

Page 34

o O o
o Q o

3.9 LEVANTAR-SE DA CADEIRA

Instrugdes para o avaliador: Cologue o paciente
sentado numa cadeira de encoste reto e com bracos,
com ambos os pés no chdo e costas no fundo da
cadeira {se o paciente nic for muito baixo). Peca ac
paciente para cruzar os seus bracoes schre o peito e
depais levantar-se. Se o paciente ndo consequir,
tentar novamente até um maximo de duas vezes. Se
ainda assim nac conseguir, permitic ao paciente gue
se chegue & frente na cadeira para se levantar com os
bracos cruzados ac nivel do peito. Penmitir apenas
uma tentativa nesta situagdo. S5e sem sucessa,
permitir que o padente se empurre usande as Maos nos
bracos da cadeira. Permitir um maximo de trés
tentativas usando esta estratégia. Se ainda assim

nac consequir, ajude o paciente a levantar-se. Apds

o paciente estar de pé, ohserve a postura para o item
313

3 0 Normal: Serm problemas. Capaz de se levantar
rapidamente sem hesitagdes.

{7 1: Discreto: O levantar é mais lento que o
normal; ou pode ser Necessaria mais que uma
tentativa; ou pode ser necessaric mover-se a
frente na cadeira para se levantar. Sem
necessidade de usar os bracos da cadeira.

{0 2: Ligeiro: Empurra-se para cima usando os bragos
da cadeira sem dificuldade.

3 3: Moderado: Necessita de se etmpurtar, mas tende a
cair para tras; ou pode ter d tentar mais do que
uma wez utilizando os bracos da cadeira, mas
conseqgue levantar-se sem ajuda.

) 4: Grave: Incapaz de se levantar sem ajuda.

3.10 MARCHA

Instrucdes para o avaliador A avaliogdo da marcha

& melhor realizada solicitando que o paciente caminhe
para longe e depois em diregao ac avaliador para que
quer ¢ lado direite, quer o lado esquerdo do corpo
possam ser facilmente cbservados simultaneamente. O
paciente deve andar pele menos 10 metros {30 pés),
depois dar a volta e regressar para junto do

avaliador. Este item mede varios comportamentos:
amplitude dos passos, velocidade do passos, altura da
elevagac do pes, contate do calcanhar durante a
marcha, dar a volta, e o balanceio dos brages, mas
nao o blogueio da marcha {freezing ). Aproveite para
avaliar o blogueio da marcha {freezing) {proximo item
3.11} enquanto o paciente caminha. Observe postura
para o item 3.13.

) 0: Normal: Sem problemas.

{7 1: Discreto: Marcha independente com minima
alteracdo.

) 2: Ligeiro: Marcha independente mas cam
alteragao substancial.

1 3 Moderado Precisa de um auxllic de marcha
{pengala, muleta, andador) para andarem
SEgUIANGa, mas nac de outra pessoa.

) 4: Grave: Incapaz de caminhar ou consegue apenas
com ajuda de outra pessoa.

3.11 ELOQUEIO NA MARCHA {FREEZING)

Instrugdes para o avaliador: Enquante avalia a

marcha, avalie também a presenga de qualguer
epistdio de blogueio na marcha {freezing). Procure
hesitagdes ne infcic e titubeagdo nos movimentos
especialmente quando se vira e atinge o final da

tarefa. Na medida em gque a seguranca permitir, os
pacientes NAQ podem usar trugues sensonais durante a
avaliagdo.

30/0372023 21:20

3 00 Normal: Serm blogueio na marcha {freezing).

{7 1: Discreto: Blogueio ag iniciar a marcha, ac se
virar ou ac atravessar portas com apenas uma
interupcac durante qualguer um destes eventos,
mas depois centinua sem klogueios durante a marcha
em linha reta.

{1 2: Ligeire: Blogueio no infdo, nas voltas ou ao
atravessar portas com mais de uma interrupgac
durante qualguer uma destas atividades, mas depois
continua sem blogueios durante a marcha em linha
reta.

1 3 Moderado: Blogueia uma vez durante a marcha em
linha reta.

{3 4: Grave: Blogueia varias vezes durante a marcha
em linha reta.

REDCap
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3.12 ESTAEILIDADE POSTURAL

Instrucdies para o avaliador Este teste avalia a
resposta ao movimento subite do corpe produzido por
um puxdc rApide e forte sobre os ombros, enguanto o
paciente estd de pé com os olhos abertos e os pes
confortavelmente afastados e paralelos um ao outro.
Teste a retropulsac. Posicione-se atrads do paciente

e instrua-o sobre o que ocorrera. Explique ac
paciente que pode dar um passoe atrds para evitara
queda. Deve haver uma parede solida atras do
avaliador a, pelo menas, 1-2 metros de distdnda para
permitir a observagao do nimero de passos atras. O
primeiro puxdo & uma demonstragio instrutiva e é

deliberadamente mais suave e ndc pontuade. Na segunda
vez o5 ombros devern ser puxados rapida e bruscamente

em diregdo ao avaliador com forca suficiente para
deslocar o centro de gravidade de modo a gue o
paciente tenha de dar um

passe para tras. O avaliador deve estar preparado
para amparar ¢ paciente, mas deve estar
suficientemente afastade para permitir espaco
suficiente para o paciente dar varios passos e
recuperar de forma independente. Nao permita que o
paciente flexione o corpe anocmalmente em
antecipacdo ac puxac. Observe o nimero de passos
para tras ou @ queda. Ate indlusive dois passos para
a recuperacac & considerado nonmal, porisso uma
pontuagac anonmal comeca aos trés passos. Se o
paciente nac compreender o teste, o avaliador pode
repeti-lo para que a pontuagdo seja baseada numa
avaliagde que o avaliador sinta gue reflete as
limitagfies do paciente e nac a falta de

compreensac ou preparacac. Observe a postura em pé
para o item 3.13.

7 0: Normal: Sem problemas. Recupera com um ou dois
passos.

31 Discreto: 3 a 5 passos, Mas o paciente recupera
sem ajuda.

{3 2: Ligeiro: Mais de b passos, mas o paciente
recupera sem ajuda.

{7 3: Moderado: Mantém-se de pé em seguranga, mas
com auséncia de resposta postural; cai se nac
for aparado pelo avaliador.

) 4: Grave: Muito instavel, tende a perder o
equilibric espontaneamente ou corm um ligeiro
puxac nos ombros.

3.13 POSTURA

InstrugGes para o avaliador: A postura é avaliada

com o paciente em posicic ereta apds se ter
levantade da cadeira, durante a marcha, e enguanto
sao testados os reflexos posturais. Se notar uma
postura incerreta, diga ao paciente para se pasicionar
direito e observe se a postura melhora {ver a opgic

2 abaixo). Pontue a pior postura observada nestes
trés momentos de ohservagdo. Esteja atento a

flexdc e inclinacao lateral.

) 0: Normal: Sem problemas.

11 Discreto: O paciente ndo estd completamente
ereto, mas a postura poede ser normal para uma
pessoa mais idosa.

{1 2: Ligeiro: Evidente flexdo, escoliose ou
inclinagdo |lateral, mas o paciente consegue
camgir e adotar uma postura nommal quando
solicitado.

) 3: Moderado: Postura encurvada, escoliose ou
inclinagao lateral, que nao pode ser
voluntariamente corrigida pelo paciente até uma
postura normal.

14 Grave: Fexdo, escoliose ou indinagdo com
postura extremamente anormal.

3.14: ESPONTANEIDADE GLOBAL DE MOVIMENTO {ERADICINESIA () 0: Normal: Sem problemas.

CORPORAL)

Instruges para o avaliador: Esta pontuagdo global
combina todas as observagies de lentidao,
hesitagao e pequena amplitude e pobreza de
movimentos em geral, incluindo a redugae da
gesticulacdo e do cruzamento de pernas. Esta
avaliagde & baseada na impressao global do
avaliador apos observar os gestos espontdneos
enquante sentade, e a fonma do levantar e andar.

30/0372023 21:20

{7 1: Discreto: Lentidac global e pobreza de
movimentos espontdneos discreta.

) 2: Ligeiro: Lentidao global e pobreza de
mavimentos espontdneos ligeira.

1 3 Moderado: Lentiddo global e pobreza de
mavimentos espontdneos moderada.

i1 4 Grave: Lentidac global e pobreza de movimentos
espontaneos grave.
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3.15 TREMOR POSTURAL DAS MACS

Instrucoes para o avaliador: Todo o tremor, incluindo o tremor de repouso reemergente, que
estd presente na postura € incluido nesta pontuacio. Pontue cada mio separadamente.
Pontue a maior amplitude observada. Instrua o paciente a estender os bracos em frente do
corpo com as palmas das maos viradas para baixo. O punho deve estar reto e os dedos
confortavelmente separados para gue nao se toquem. Cbserve esta postura durante 10
segundos.

0: Nermal: Sem tremor.
1: Discreto: O tremor esta presente mas tem menos de 1 cm de amplitude.
2: Ligeiro: O tremor tem pelo menos 1 ¢cm mas menos de 3 ¢cm de amplitude.
3: Moderado: O tremor tem pelo menos 3 cm, mas menos de 10 ecm de amplitude.
4: Grave: O tremor tem pelo menos 10 ¢m de amplitude.
B: Normal 1: Discreto 2: Ligeiro 3: Moderado 4: Grave
DIREITO O & &2 8] a
ESQUERDQ O O &) O @]

3.16 TREMOR CINETICO DAS MAGS

Instructes para o avaliador: Este tremor & testado através da manobra de dedo-nariz.
Iniciando com o braco estendido, peca ao paciente que execute pelo menos trés manobras
dedo-nariz com cada mao, chegando o mais longe possivel para tocar o dedo do avaliador. A
mancbra dedo-ao-nariz deve ser executada com lentidio suficiente para que o tremor néo seja
ocultado, o gque pode acontecer com movimentos muito rdpidos do braco. Repetir com a outra
mao, poentuande cada mie separadamente. O tremor pode estar presente durante o
movimento ou quando se alcanca qualquer um dos alvos {nariz ou dedo). Pontue a maior
amplitude observada.

0: Normal: Sem tremor.
1: Discreto: O tremor estd presente mas tem menocs de 1 em de amplitude.
2: Ligeiro: O tremor tem pelo menos 1 ¢cm mas menos de 3 cm de amplitude.
3: Moderado: © tremor tem pelo menes 3 ¢cm mas menos de 10 em de amplitude.
4: Grave: O tremor tem pelo pelo menos 10 em de amplitude.
C: Normal 1: Discreto 2: Ligeiro 3: Moderado 4: Grave
DIREITO O O O @] O
ESQUERDO @] O Q @] O
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3.17 AMPLITUDE DO TREMOR DE REPCUSO

Instructes para o avaliador: Este e o proximo item foram colocados deliberadamente no final
da avaliacdo para permitir ao avaliador reunir observacoes sobre o tremor de repouso que
podem ter surgido a gqualguer momento da avaliacdo, incluindo quando o paciente estd
calmamente sentado, durante a marcha e durante as atividades em que algumas partes do
corpo estdo em movimento, mas outras estdo em repouso. Pontue a amplitude maxima
observada em qualguer momento, como a pontuacioe final. Pontue apenas a amplitude e nédo a
persisténcia ou a intermiténcia do tremor. Como parte desta pontuacéo, o paciente deve
sentar-se calmamente numa cadeira, com as maos colocadas nos bracos da cadeira (e ndo no
colo) e os pés confortavelmente apoiados no chao durante 10 segundos sem nenhuma outra
instrucdo. O tremor de repouso & avaliado separadamente para os quatro membros e também
para o labio/mandibula. Pontue apenas a amplitude méxima observada a qualguer momento,
sendo essa a pontuacdo final.

Extremidades

0: Nermal: Sem tremor.

: Discreto.: <1 cm de amplitude maxima.

: Ligeiro: = 1 ¢em mas < 3 ¢m de amplitude maxima.
: Moderado: 3 - 10 cm de amplitude maxima.

: Grave: > 10 cm de amplitude maxima.

W N

Labio/Mandibula
0: Normal: Sem tremor.

1: Discreto: = 1 ¢em de amplitude méxima.
2: Ligeiro: > 1 cm mas =< 2 cm de amplitude maxima.
3: Moderado: > 2 ¢em mas = 3 cm de amplitude maxima.
4: Grave: > 3 cm de amplitude maxima.

C: Normal 1: Discreto 2: Ligelro 3: Moderado 4: Grave
MEMERQ SUPERIOR DIREITO O O O O O
MEMERO SUPERIOR ESQUERDO @) O O @] 0O
MEMERQ INFERIOR DIREITO O O o O O
MEMERO INFERIOR ESQUERDQ O O - O O
LABIOf MANDIBULA O O &) @] O
3.18 PERSISTENCIA DO TREMOR DE REPOUSO () 0: Normal: Sem tremor.

{7 1: Discreto: Tremor de repouso presente durante

Instrugdies para o avaliador: Este item recebe uma = 25% dotempo de avaliacdo.
pontuacac Unica para todo o tremor de repousc e {7 2: Ligeiro: Tremer de repouse presente durante
foca-se na persisténcia do tremor de repouso durante 26-50% do termpo de avaliagdo.
o penodo de avaliacdo quando diferentes partes do 3 3 Moderado: Tremor de repouss presente durante
corpo estao em repouse. Este item é pontuado 51-75% do tempe de avaliagdo.
deliberadamente na final da avaliagdc para gue ) 4: Grave: Tremor de repouso presente durante = 75%
varios minutos de infonmagd o possam ser reunidos em do tempo de avaliagdo.

uma unica pentuagdo.
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Somatdric total UPDRS NI

IMPACTO DAS DISCINESIAS NAS PONTUACOES DA PARTE NI ) Nao
A. Estiveram presentes discinesias {coreia ou i1 5im
distonia) durante a avaliagdo?

E. Se sim, estes movimentos interferiram com as suas ) Nao
pontuagoes? 1 Sim
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Escala Hospitalar De Ansiedade E Depresso Hads

ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Page 39

Este questiondrio ajudard o seu médico, a saber, como vocé estd se sentindo. Leia todas as
frases. Margue com um "X" a resposta que melhor corresponder a como vocé tem se sentido
na ULTIMA SEMANA. Nio é preciso ficar pensando muito em cada questiio. Neste questionério

as respostas espontineas tém mais valor do que aguelas em que se pensa muito. Marque
apenas uma resposta para cada pergunta.

A 1) Fu me sinto tenso ou contraido:

Na ultima semana

3 Amaior parte do tempo
) Boa parte do tempo

) De vez em quando

) Nunca

[ 2) Eu ainda sinto gosto pelas mesmas coisas de
antes:

Na Ultima semana

{1 5im, do mesma jeito que antes
{2 Nao tanto quante antes

) So um pouco

1 & ndo sinto mais prazer em nada

A 3) Eu sinto uma espédie de medo, como 58 alguma

coisa ruim fosse acontecer:

Na Ultima semana

{3 5im, e de um jeite muito forte

) Sim, mas nac tdo forte

) Um pouce, mas isso ndo me preccupa
" Nao sinto nada disso

[ 4) Dou risada e me divirte quando vejo coisas
engracadas:

Na Ultima semana

3 Do mesmo jeito gue antes
) Atualmente um pouce menos
) Atualmente bem menos

3 Nao consigo mais

A5 Estou com a cabega cheia de preccupacies:

Na ultima semana

3 A maior parte do tempo
) Boa parte do tempo

) De vez em quando

" Raramente

D &) Eu me sintc alegre:

Na ultima semana

{1 Nunca

{_) Poucas vezes

) Muitas vezes

3 Amaior parte do tempo

A7) Consigo ficar sentado & vontade e me sentir
relaxado:

Na Ultima semana

{1 Sim, guase sempre
) Muitas vezes

) Poucas vezes

1 Nunca

[ 8) Eu estou lento para pensar e fazer as coisas:

Na ultima semana

1 Quase sempre

) Muitas vezes

) De vez em quando
2 Nunca

A %) Fu tenho uma sensagao ruim de medo, como um

fric na barriga ou um aperte ne estémago:

Na Ultima semana

30/0372023 21:20

{7y Nunca

) De vez em gquando
) Muitas vezes

1 Quase sempre
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D 10} Eu perdi o interesse em cuidar da minha
aparéncia:

Na ultima semana

) Completamente

) N3o estou mais me cuidande como deveria
1 Talvez ndo tanto quanto antes

) Me cuido do mesme jeito que antes

A 11 Eu me sinto inguiete, como se eu ndc pudesse
ficar parado em lugar nenhum:

Na ultima semana

) Sim, demais

) Bastante

o Um pouco

) Nao me sinte assim

D 12; Fico esperande animado as coisas boas que esto
por wir

Na ultima semana

) Do mesme jeito que antes

{3 Um pouco menos do gue antes
1 Bern menos do gue antes

{2 Quase nunca

A 13) De repente, tenho a sensagdc de entrarem
panico:

Na ultima semana

) A quase todo momento
) Varias vezes

1 De vez em guando

{7 Nao sinto isso

D 14) Consige sentir prazer guando assiste a um bom
programa de televisdo, de radio ou quando leio
alguma coisa:

Ma Ultima semana

) Quase sempre
) Varias vezes
) Poucas vezes
{2 Quase nunca

Escore final depressac

Escore final ansiedade

30/0372023 21:20
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ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Ficha De Triagem com criterios de elegibilidade 2 e

Data

{DD/MMIAAAA )

Nome

{Descrever; 99- Ignoradao)

RGHC {letra)

RGHC {ndmerao)

CRITERIOS DE INCLUSAQ

1. Homens e mulheres {ndc gravidas) com idade entre 18 e 85 anos

2. Participantes com deoenga de Parkinson idiopatica. O participante deverd apresentar dor musculoesquelética de
acordo com a Parkinson's Disease Pain Classification System (PD-PCS);

3. Adordeve ser de intensidade no minimo moderada {pontuacdoe em escala visual analégica dedor = 4, com
maximeo de 10 portos);

4. Capaz de dar consentimento infonmade de acordo com as politicas institucionais;

5. Capaz de cumprir ng minime 70% das sessges sende ac menos 4 das 5 sessges de indugdo conforme definido pelo
protocolo do estude, com capacidade de respender aos guestionarios e testes e realizar o acompanhamento.

CRITERIOS DE NAQ INCLUSAO

. ldade inferior a 18 anos ou superior a 85 anos;

. Pacientes que possuam dor neurcpatica de forma predominante;

. Intensidade da dor musculoesguelética menor que 4 em escala numeérica verkal;

. Pontuacao maior que 4 na escala DN4;

. Pacientes gque desejem a gualquer momento abandonar o estudo;

. Pacientes com comorbidades psiguidtricas nac estabilizadas;

. Pacientes com infeccdo ndo-controlada ou outras condigies médicas pré-existentes ndo-controladas {ex. diabetes
descompensada, hipertensao arterial, pneumo ou cardiopatia sintomaticas);

8. Participagdo concomitante em outros protocolos experimentais;

9. Mulheres gravidas ou em fase de amamentacio.

10. Individuos incapazes de avaliar os riscos e beneficios da participagdo no presente estudo {barreiras de
linguagem, transtomos psiquiatricos cu déficit cognitivo);

11. Impossikilidade de consentir sua participagac no estude.

e A L T B SR R

Possui critérios de Elegibilidade para o Estuda? 1 Nao

O Sim

Se nao, qual {is) motivo {5)7

{Descrever; 99- Ignorado)

Aceitou participar do Estude? ) Nao
1 Sim

Se nao, qual {is) motivo {s)7

{Descrever; 99- Ignorado)
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Observactes

{Descrever; 99- Ignorado)
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Pdpss Validation Study 3 Lages

Documento digitalizade PD-PSS

1. Seu paciente tem dor? E dor relacionada & DP? Por favor, responda as seguintes perguntas
com sim ou nao

el
=

O padente tem dor?

A origem da dor foi simultdnea
acinicie dos sintomas motores?

A dorocorre ou & agravada
durante os periodos OFF7

o O o0

O O 00

A dorocomre ou se agrava
durante as flutuagdes motoras
wdyiskinesia?)

O
O

A dordiminui ou desaparece
apds o use da medicagdo do
tratamento motor {ex: levodopa,
agonista dopaminérgico)?

2. Se vocé respondeu SIM a alguma das perguntas acima, va para a etapa 3. Se todas as
respostas foram NAO, entfio o seu paciente tem dor néo relacionada & DP.
3. Por favor, classifique cada um dos pacientes com dor relacionada & DP abaixo.

Dor Musculoesguelética [ Sindrome dolerosa miofascial
[ Daor localizada
[1 Coat hanger headache {"dor erm cakide")
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Localizacfes (nimeros correspondentes do manequim})
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Ol O2 O3 O
5 e O7F &
s [—di1o0 O1 [J12
12 O14 d15 O1ie
O17 [dJO18 @—d19% [Jz20
21 [O22 [023 []24
025 [O26 [O27 [O28
129 30 [J31 [32
33 O34 O3 O3e
O3y D28 OdO2g [O4
041 [O42 [043 [O44
0145 [O46 [O47 48
049 [O50 [O51 [O52
153
DN4 positivo (=4 D ¥es (' No
Intensidade {0-10) 0 10

[Place 3 mark anthe scale apavat

Frequéncia

(D Rarg{1l) ) Intermediaric {2)
) Frequente {3}

Impacte sobre vida diarda

[ baixe (1) (O moderado (2)
(O grave {3)

Pontuacido total {intensidade x frequéncia x
impacto)

30/0372023 21:20
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ra avaliar a eficdcia e & seguranca da estimolacdo magnética da medula espinhal dorsal na dor muscutoesquetética em pacientes com doenca de Parkinson

Pdpss Validation Study Ultima Avaliacao fepeds

Documents digitalizado PD-PSS

LocalizacBes (nimeros correspondentes do manequim) - Adicionar somente os locais de dor remanescentes em
relagdo ao guestionario da primeira avaliagdo.

Direito

30/03/2023 21:20 projectredeap.org ﬁEDCap’”



ATTACHMENTS - 144

rage 47

[
0™
Oeo =

[ B i SISO SO I W Dl N ]
[ R R S N = O I G R e

d

U1 o o Wl W L MR 2 e
=l WD M WP U

ooooooooooPUd
o o

I

(S R i I LTI I 0 B S LS B e T By I )

WEermF W meE W
SELREERNER"
OooOoOoooood

Intensidade {0-10) - Considerar intensidade nas
ultimas 24h

[=1

10

[Place 3 mark an the scale anave?

Freguéncia D Rare {1} ) Intermediaric {2)
) Frequente {3}

Impacto sobre vida diaria O baixe {1} ) moderade (2)
(O grave {3)

Pontuacdo total {intensidade x frequéncia x
impacta)

30032023 21:20 projectredeap. ory &EDCap"



ATTACHMENTS - 145

ra avaiiar 2 eficdeia e 2 seguranca da sstimuiagao magndtica da medwia aspinhal dorsai na dor mUscuibesqueidtics am pacientes com doenga de Parkinson

Questionrio Brief Pain Inventory Ultima Avaliacéo e

Data da avaliacic

{DDYMMIAAAA |
Questdo 1: Durante toda a vida, a maioria das pessoas ) Nao
apresenta dor de vez em guande {dor de cabeca, dor de 1 Sim

dente, etc.). Vocé teve hoje, dor diferente dessas?
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Questdo 2: Margue sobre o diagrama, com um X, a {s)
area {s) onde vocé sente dor e onde a dor é mais
intensa:

[ Cakeca

[ Ombre D

[ Térax anterior

O Ombro E

[ Braco D

[ Hipocéndrio D

[ Regido epigastrica

[1 Hipocéndrio E

[ Braco E

O Flance D

[ Flance E

[ Regido periumbkilical D
[ Regido periumbilical E
[ Genital

[ Coxa D

[ Coxa E

[ Cabkeca {regido posterior
[ Cervical {regido posterior)
[ Escapula E

[ Tdrax posterior

[ Escapula D

[ Braco {posterior] E

[ Térax posterior E

[ Lomkbar

[ Tdrax postetior D

[ Brago {posterior) D

[1 Regiac lombar E

[ Regigo lombar D

[ Gliteo E

[1 Regigo coccigea

O Glateo D

[ Coxa {posterior) E

[1 Coxa {posterior) D

[ Antebraco D

[ Antebraco E

[ Joelha D

[ Jeelho E

[ Perna D

[ Perna E

OPeED

CPEE

[ Antebraco {posterior) E
[ Antebrago {posterior) D
[1 Regido poplitea E

[ Regido poplitea D

[ Perna {posterior) E

[] Perna {posterior; D

[ Regido calcdnea E

[1 Regiao calcanea

[ M&o D {regido interna)
[ Mao E {regidc interna)
[1 Mao E {reqidc externa)
[ Mao D {regido externa)

Paciente apresentou nova dor nociceptiva (DN4< 4)7

1 Sim
) Nao

Questdo 3: Circule o nimere gue melhor descreve a
sua pior dor nas Ulkimas 24 horas:

30/0372023 21:20

[Place 3 mark anthe scale apavat
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Questdo 4: Circule o nimere gue melhor descreve a
dor mais fraca que vocé sentiu nas Ultimas 24 horas: 0 5 10
(Place 3 mark anthe scale apava?
Circule o nimere gue melhor descreve a meédia da sua
dor {;ultimas 24h): i 5 10
(Place 3 mark anthe sc3le apavs?
Circule o nimere gue mostra quanta dor vocé esta
sentinde agora {neste momento): i 5 10

[Place 3 mark anthe scale abave!

Quais tratamentos ou medicagbes vocé estd recebendo para dor?

Nome do medicamento

{Descrever, 99 - Ignorado)
Dosef Frequencia
Data de inicio

{DDYMMIAAAA)
Nome do medicamento

{Descrever, 99 - Ignorado)
Dasef Frequencia
Data de initio

{DDMMAAAA)
Nome do medicamento

{Descrever, 99 - Ignorado)
Dosef Frequencia
Data de inicio

{DDYMMIAAAA)
Nome do medicamento

{Descrever, 99 - Ignorado)

Dasef Frequencia

30/0372023 21:20
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Data de inicio

{DD/MMIAAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dosef Frequencia

Data de infcio

{DD/MM/AAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dasef Frequencia

Data de inicio

{DD/MMIAAAA)

Nome do medicamento

{Descrever, 99 - Ignorada)

Dosef Frequencia

Data de inicio

{DD/MM/AAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dosef Frequencia

Data de inicio

{DD/MMIAAAA)

Nome do medicamento

{Descrever, 99 - Ignorado)

Dosef Frequencia
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Data de inicio
{DDMMAAAA)
Mas Ultimas 24 haoras, qual a intensidade da melhora
proporcionada peles tratamentos cu medicagdes que
voré 100% alivio
estd usando? 0% g2 alivio 50% completo

[Flace 3 Mark an e scale apavat

Circule o nimero gque melhor descreve como, nas Ultimas 24 horas, a dor interferiu na sua
vida:

Atividade geral 10 Interferiu
0 Mao interferiu 5 completaniente

[Place 3 mark anthe scale ahave;

Humor 10 Interferiu
0 Nao interferiu 5 completanente

[Place 3 mark anthe scale ahave;

Hakilidade de caminhar 10 Interferiu
0 Nao interferiu 5 comipletamente

[Place 3 mark anthe scale ahave;

Trabkalho 10 Interferiu
0 Mo interferiu 5 comipletan ente

[Place 3 mark anthe scale apave;

Relaciocnamento com outras pessoas 10 Interferiu
0 Mao interferiu ) comipletamente

[Place 3 mark anthe scale apave;

Sono 10 Interferiu
0 Mo interferiu 5 comipletan ente

[Place 3 mark anthe scale ahave;

Hakilidade de apreciar a vida 10 Interferiu
0 Nao interferiu 5 completanente

[Place 3 mark anthe scale ahave;
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Dn4 Pain 1 Ultima Avaliacao rage 5

Preencher somente se aparecimento de nova dor entre o inicio das estimulagfes e a presente avaliagdc.

Data da avaliacidc

{data_avaliacao_dnd)

Locais da dor {colocar ndmers ou nome das partes):

Por faver, nas quatro perguntas abaixo, complete o questionario marcando uma resposta para
cada numero:

Questdo 1 - A sua dor tem uma ou mais das seguintes caracteristicas?

TED) 5im
Queimacic O &
Sensacic de fric dolorosa O O
Chogue elélrice O O

Questdo 2 - Ha a presenca de um ou mais dos seguintes sintomas na mesma &rea da sua dor?

[TED Sim
Formmigamento O )]
Alfinetada e Agulhada O O
Adormedmento O O
Coceira ] -

Questdo 3 - A dor ests localizada numa drea onde o exame fisico pode revelar uma ou mais
das seguintes caracteristicas?

Nan 5im
Hipoestasia ao toque ] <
O O

Hipoestasia a picada de agulha

Questdo 4 - Na drea dolorosa, a dor pode ser causada ou aumentada por:

TED 5im
Escovacic O O
Escore DN4
{s0ma dos sintomas positivos)
WAS {0-10) 0 10

[Place 3 mark anthe scale ahave;
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Efeitos Colaterais TsMS Page 1

Record ID

TED Sim
Cefaleia O O
Nausea O O
Vémito ] -
Tontura O @
Sonoléncia O O
Visao turva O O
Outros

Detalhamento do evento adverse: data deinicic e
término e outras informacgées pertinentes

Obervagies
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Attachment G - Copyright permission of journal

Re: Jorge Dornellys da Silva Lapa [221215-000567]

Elsevier.com Store ©

elsevier.com

m para: Port

és (Brasil) | Nunca traduzir dos Inglés

@ Permissions Helpdesk <permissionshelpdesk@elseviercom>
Para: Vocé

Dear Jorge Domellys da . Lapa

Thank you for checking this with us.

As the author of the article from the journal ‘Neuromodulation: Technology at the Neural Interface’, you are allowed 1o Use It in Whote OF as Parts in your thests and formal permission IS not required, Please go ahead and use it. There will be no copyright issues.
Please ensure 1o credl the original source.

Let me know if you have any further questions.

Fand regz

Roopa Lingayath
Senior Capynighls Coordin
ELSEVIER | HCM - H

Cantent Managemant

Visit

From: Jorge Domellys Lapa
Date: Wednesday, December 14, 2022 04:57 PM GMT

| am the first author of the manuscript “BURST TRANS-SPINAL MAGNETIC STIMULATION ALLEVIATES NOCICEPTIVE PAIN IN PARKINSON'S DISEASE - A PILOT PHASE I| DOUBLE-BLIND, RANDOMIZED STUDY".
| am writing my PhD thesis and the main informations are from this article (metheds, results. ). | need to use these informatians, sometimes full parts (without modifying the text from article). in  thesis for non-commercial purpeses
How | could use parts of this text in my PhO thesis without issues with copiright?

Thank you for your attention!

With kind regards,
Jorge Dornellys da S. Lapa
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Materials and methods: Twenty-six patients were included in a double-blind, sham-controlled,

randomized parallel trial design, and the analgesic effect of lower-cervical bTsMS was assessed in m
patients with nociceptive pain in PD. Five daily induction sessions were followed by maintenance
sessions delivered twice a week for seven weeks. The primary outcome was the number of responders
(> 50% reduction of average pain intensity assessed on a numerical rating scale ranging from 0-10)
during the eight weeks of treatment. Mood, quality of life, glabal impression of change, and adverse
events were assessed throughout the study.
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0.011). Patients' global impressions of change were improved after active bTsMS (70.0%) compared
with sham bTsMS (18.2%; p = 0.030). Minor adverse events were reported in both arms throughout
treatment sessions. One major side effect unrelated to treatment occurred in the active arm (death
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Conclusion: BTsMS provided significant pain relief and improved the global impression of change in
PD in this phase-Il trial.
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