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Autonomic nervous Introduction and objectives: Orthostatic intolerance (Ol) syndromes are a confusing topic and
system; determining a specific diagnosis to achieve optimal treatment can be troublesome. We sought
Biomarkers; to assess biomarker, hemodynamic and autonomic variables in Ol patients (autonomic dysfunc-
Orthostatic tion [AD], postural orthostatic tachycardia syndrome [POTS] and neurally mediated syncope
intolerance; [NMS]) and healthy controls during supine and head-up tilt position in order to achieve a better
Tilt test diagnosis.

Results: In response to head-up tilt, patients with AD presented a marked decrease in systolic
blood pressure (SBP) (p=0.002), and a blunted increase in heart rate (HR) (p=0.04). Barorecep-
tor gain was almost absent in supine position and did not change in response to tilt. Patients
with POTS had lower values of atrial natriuretic peptide (p=0.03) but similar neurohormonal
biomarkers and hemodynamic and baroreceptor function in supine position compared to healthy
subjects. However, in response to head-up tilting greater reductions in stroke volume (p=0.008)
and baroreceptor gain (p=0.002) and greater rises in HR (p=0.001), total peripheral resistance
(p=0.008), low frequency component of SBP variability (LF-SBP) (p=0.003) and plasma noradren-
aline (p=0.03) were observed. Patients with NCS had similar biomarkers and autonomic indices
to healthy subjects in supine position, but a larger decrease in baroreceptor gain (p=0.007) and
a greater rise in LF-SBP (p=0.004) and plasma adrenaline (p=0.003) response to head-up tilting.
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Introduction

Conclusion: Although different Ol syndromes share similar symptoms, including blurred vision,
syncope and dizziness particularly during orthostatism, they differ markedly regarding biochem-
ical, autonomic and hemodynamic parameters. Assessment of these differences may be helpful
for better diagnosis and management.

© 2014 Sociedade Portuguesa de Cardiologia. Published by Elsevier Espana, S.L.U. All rights
reserved.

Atividade autonémica e neurohormonal em doentes com intolerancia ortostatica
durante o supino e apds ortostatismo passivo

Resumo

Introducdo e objetivos: As sindromes de intolerancia ortostatica (I10) continuam a ter uma
avaliacdo dificil e um diagnostico especifico para se obter o melhor tratamento é fre-
quentemente problematico. Para melhor esclarecimento destas patologias avaliamos os
biomarcadores, parametros hemodinamicos e atividade autonémica em doentes com diversos
tipos de Ol (disfuncdo autonémica (DA), sindrome de taquicardia postural ortostatica (POTS) e
com sincope neuromediada (SNM)) e comparamos com controles saudaveis durante a posicao
supina e apos ortostatismo passivo (teste de tilt - TT).

Resultados: Em resposta ao TT doentes com DA, tiveram uma grande diminuicdo na pressao
arterial sistolica (PAS, p = 0,002) e um aumento muito atenuado da frequéncia cardiaca (FC, p =
0,04). O ganho dos barorrecetores era quase residual na posicao supina e nao mudou em resposta
ao TT. Doentes com POTS comparados com normais apresentaram menores valores de ANP (p =
0,03), mas valores de catecolaminas, parametros hemodinamicos e funcao dos barorrecetores
semelhantes na posicao supina. No entanto, em resposta ao TT observou-se maior reducao
no volume de ejecao (SV, p = 0,008), e do ganho dos barorreceptores (p = 0,002), e um maior
aumento da frequéncia cardiaca (FC, p = 0,001), da resisténcia periférica total (TPR, p = 0,008),
do componente de baixa frequéncia de PAS (LF_SBP, p = 0,003) e da noradrenalina plasmatica (p
=0,03). Doentes com SNM tinham biomarcadores e indices autonémicos similares aos controlos
em supino, mas uma reducao maior no ganho dos barorreceptores (p = 0,007), um maior aumento
da LF_SBP (p = 0,004) e da adrenalina plasmatica (p = 0,003) em resposta ao TT.

Conclusao: Apesar das diferentes sindromes de 10 apresentarem sintomas semelhantes, como
visdo turva, tonturas e sincope especialmente durante o ortostatismo, eles marcadamente
diferem quanto ao comportamento dos parametros bioquimicos, autonémicos e hemodinamico
ao ortostatismo passivo. A avaliacdo destas diferencas pode ser til para um melhor diagnéstico
e abordagem terapéutica.

© 2014 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espana, S.L.U. Todos os
direitos reservados.

dehydrated may be unable to stand up without dire conse-
quences, but autonomic dysfunction is not present; instead,

Orthostatic intolerance (Ol) is a confusing topic due to the
different clinical conditions it describes and also the lack of
an uniform nomenclature.’

The term orthostasis literally means standing upright.
Ol may be defined as ‘‘the development of symptoms
while standing that are relieved by recumbency’’.? How-
ever, special equipment is usually required to detect these
abnormalities.

Standing involves an interplay of blood volume, physical,
neurologic, humoral, and vascular factors which compensate
for the effects of gravity on venous pooling."?

Ol is not always due to dysfunction of autonomic or
other compensatory mechanisms, but can also be due
to inadequate responses of compensatory mechanisms to
environmental stressors. For example, someone who is

the autonomic nervous system and other compensatory
systems cannot adequately compensate for the loss of
extracellular volume.> On the other hand, pure auto-
nomic failure induces Ol because compensatory factors
governed by the autonomic nervous system are inade-
quate. Patients with this condition not only cannot easily
stand but clearly have detectable autonomic abnormalities
in all positions. Therefore, Ol encompasses any condi-
tion with inadequate regulation of blood flow, heart rate
(HR), and blood pressure that is most easily demonstrable
during orthostatic stress but may be present in all pos-
tures.

In order to help clarify Ol syndromes we compared
neurohormonal, hemodynamic and autonomic nervous sys-
tem features in patients with different Ol syndromes to
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