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Symptoms of Orthostasis may be due to Sympathetic/Parasympathetic Autonomic Imbalance and can be Evaluated by HRV with respiratory analysis with Appropriate Pathogenesis Oriented Therapeutic Choices.
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ABSTRACT

Introduction:  Orthostatic symptoms are an incapacitating feature of autonomic dysfunction.  Normally postural change (PC) to a head up position elicits an increase in sympathetic (SNS) and a decrease in parasympathetic (PSNS) output.  Abnormal SNS and PSNS changes occurring during and immediately following PC include SNS excess (SE), SNS withdrawal (SW), and PSNS excess (PE).  SW can present with hypotension upon PC (indicating Orthostatic Hypotension; OH) and can be corrected with alpha-adrenergic agonists.  SE can present with tachycardia and compromised cardiac output with PC (indicating Postural Orthostatic Tachycardia Syndrome; POTS) and can be corrected with beta1-adrenergic antagonists.  SW or, PE can present with bradycardia upon PC (indicating Paradoxic Orthostatic Bradycardia Syndrome; POBS) and can be corrected with cholinergic antagonists or beta adrenergic agonists.  SE can present with a large increase in BP upon PC (indicating Paradoxic Orthostatic Hypertensive Syndrome (POHS) or Vasoconstrictor Syndrome) and can be corrected with adrenergic antagonists. PE can mask SW.
Methods:  Enhanced Frequency Domain Analysis (EFDA) is spectral analysis (SA) of respiratory activity (RA) combined with SA of HR variability (HRV).  EFDA has been shown to be a sensitive and more specific a measure of the two autonomic branches than other indices of HRV.  This method provides a means to non-invasively quantitate, indices of SNS and PSNS tone independently and simultaneously (low and respiratory frequency areas, or LFa and RFa, respectively).  The study included adult diabetic patients (avg 63.2 yrs; range 25-96 yrs) with the following demographics: 354 Type 2 Diabetics (avg 63.5 yrs, 161 females); and 35 Type 1 Diabetics (avg 61.1 yrs, 17 females).  Resting baseline (Bx) measurements were obtained from all patients and was compared to measurements after an upright PC maneuver.  Low, normal, borderline, and high ranges were determined based on clinical results and physiologic changes for the various possible combinations of SNS and PSNS tone, MAP and HR.  The expected normal changes from Bx are as follows: from Bx RFa to PC RFa a decrease of 5% or more is expected; from Bx LFa to PC LFa an increase of 120% to 500% is expected; from Bx HR to PC HR an increase of 10% or more, but no more than 30 bpm is expected; from Bx BP to PC BP (systolic) an increase of 10 mmHg to 30 mmHg is expected.
Results:  From the population as a whole, EFDA revealed 50.8% positive for SW or PE.  Clinically, 58.6% were positive for symptoms of Orthostasis (7.5% with POTS, 44.9% with OH,1.6% with POBS, and 4.7% with POHS; see Table).  Of those presenting with POTS, SW or PE was present in 95.8%.  Of those presenting with OH, SW or PE was present in 66.7%.  Of those presenting with POBS, SW or PE was present in 80.0%.  Of those presenting with POHS, SW or PE was present in 73.3% (see Table).  SW or PE was not found in 13.3% of the population with Orthostatic symptoms.  SW or PE was found in 12.0% of the population without Orthostatic symptoms.  There was no significant difference between females (POTS=6.2%, OH=43.5%) and males (POTS=8.8%, OH=46.3%).  The numbers of patients with POBS and POHS were too small for statistical comparison across gender.  There was a difference between Type 2 and Type 1 patients with OH (45.8% vs. 36.4%, respectively).  The numbers of patients with POTS, POBS and POHS were too small for statistical comparison across Diabetes type.
Conclusions:  The cause of orthostatic symptoms can be recognized using respiratory fluctuations in HRV.  SE and a large increase in HR indicates POTS.  SW with a large decrease in BP indicates OH.  SW with a large decrease in HR indicates POBS.  SE with a large increase in BP indicates POHS.  The results of the EFDA appropriately depicts the autonomic responses associated with HR and BP responses to PC.  This non-invasive methodology can be used to correctly diagnose the cause of orthostatic symptoms and provide a better guide for therapies to improve autonomic dysfunction and relieve symptoms of  these disorders.
	
	POTS
	OH
	POBS
	POHS

	% Pts with Orthostatic Symptoms
	7.5
	44.9
	1.6
	4.7

	% Pts Symptomatic with SW or PE
	95.8
	66.7
	80.0
	73.3






































