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Orthostatic Hypotension and Neurogenic Orthostatic Hypotension (nOH)

Orthostatic hypotension is common in neurological practice and is seen in many disorders, but also with many other comorbid diseases.  Orthostatic hypotension (OH) is defined as a sustained drop of the systolic blood pressure greater than 20 or diastolic blood pressure greater than 10 from either sitting to upright or lying to upright and the blood pressure is taken at one minute and then three minutes.  Neurogenic orthostatic hypotension (nOH) has the same criteria or blood pressure drop in systolic and diastolic, but there is no compensation with increased pulse.  nOH is defined as a dysfunction of inadequate norepinephrine release and hence a reduction in cerebral autoregulatory capacity.  People with nOH, 70% of the people will have significant supine hypertension.  With standing the nOH occurs after standing for a while or within one or two minutes, sitting sometimes helps, but often, it does not give the patient enough relief and laying down is of the most benefit and should be done immediately if any symptoms or signs persist.  Normally a pulse with a blood pressure drop should increase from up to 15 to 20 beats per minute, but patients with nOH will not have that capacity.  Hence, nOH is an inadequate heart rate response or elevation.

The most common signs and symptoms of orthostatic hypotension are lightheadedness, dizziness, presyncope and syncope (fainting). Other symptoms that can be seen are cognitive changes, lethargy, blurred vision, headache or neck discomfort and shoulder discomfort, called the coat-hanger sign.  Also, there can be orthostatic dyspnea or shortness of breath.  There could be orthostatic chest pain and there can be falling and symptoms where the patient’s legs “do not work” or cannot move or give out.  There are other subtle signs and symptoms such as personality changes, anxiety or depression that may occur.  The blood pressure should be taken after the patient has been lying down for five minutes or sometimes sitting for five minutes.  The blood pressure should be taken lying down or sitting and then the patient should be standing and blood pressure and heart rate should be taken at one minute and three minutes.  Also, this could be taken when the patient is getting out of bed for the first time in the morning or before and after meals since there is a well-known postprandial orthostatic hypotensive syndrome.  OH or nOH can be related to medication or can be related to other comorbidities such as illness, sickness, infection and dehydration or heart disease such as congestive heart failure. The primary way to diagnose OH or nOH is by history then supported by BP testing.  Medication can help make the diagnosis and then as a last resort, tilt tables can be done. Supine hypertension certainly can be a problem and it occurs usually in the evening or at night.  If this is a difficulty, then the patient can force fluids during the morning, reduce them in the afternoon and evening or a short-acting antihypertensive can be given (short-acting antihypertensive medication like Lisinopril or nitroglycerine agents.)
Management can be done in a number of ways.  Many patients such as patients with Parkinson’s disease will usually have orthostatic difficulty and often, it is not symptomatic or at least early in the disease  journey.  It is important to try to keep the blood pressure up and as mentioned, the symptoms may be minimal or none at all.  The primary issue is that there is loss of cerebral autoregulation.

Treatment is divided into non-pharmacological and pharmacological treatment.  Non-pharmacological treatment is elevating the head of the bed up to 30 degrees, multiple meals (avoiding large meals, which often bring about postprandial orthostatic hypotension) using low carbohydrate meals or very small meals.  Also, increasing salt to 7 to 10 grams a day, increasing fluids up to 40 to 60 ounces a day and pushing them more in the morning. Sometimes drinking cold water rapidly, 8 to 16 ounces at a time, will  help the OH.  It is important to avoid total body increase in temperature as when the patient exercises, or when in a hot environment.  Sometimes, compressive garments can be of benefit, such as TED hose or abdominal binders.
Certainly of benefit can be volume expanders, along with increasing fluids and salt.  Florinef can be used (fludrocortisone) at 0.1 mg up to three times a day.  Midodrine can also be used, which can be of benefit and it can be started at a low dose, 5 mg a day increasing up to 10 mg three times a day.  Both these medicines should be avoided after 12:00 or 2:00 p.m.  Vasoconstrictive medicines can be used.  Droxidopa or Northera is a drug that increases the norepinephrine release.  It should be of benefit in patients with OH or nOH.  There could be a primary autonomic failure or the patient can have Parkinson’s disease, multisystem atrophy, pure autonomic failure, or other neurodegenerative disease with or without co-morbidity.

Northera or droxidopa had a number of clinical trials or studies that were performed. To show its effect, study 301 did not meet the primary outcome and 302 did not either, but 306B did.  The dosing was 100 mg three times a day gradually building it up to 600 mg three times a day versus placebo.  At one and especially two weeks, there was significant improvement in OH and from that time on, the improvement leveled off after two weeks.  After two weeks, it could not be determined if there was significant efficacy or difference between placebo.  At one week, the improvement had a Pvalue of 0.032, but importantly, it was enough to allow cerebral autoregulation to take place clinically.  Adverse side effects of droxidopa are headache, nausea, dizziness, and supine hypertension.  These occurred in greater than 5% of the cases.  The benefit over placebo was documented at two weeks, but not at eight weeks.  Most of blood pressures were measured in the 30-degree supine position, then standing at 1 and 3 minutes.
In treating OH, it is important to correct or reduce or eliminate aggravating drugs that are antihypertensive that may induce vasodilatation (nitrates, sildenafil and others for erectile dysfunction) or drugs that block norepinephrine release or drugs that have activity at the neurovascular junction (such as alpha-blockers, and any drugs acting as alpha2 agonist and tryclics or drugs that are related to tricyclic agents (i.e.: Elavil or amitriptyline) or other antidepressants or pain medicine.  It is also important to workup anemia if it is present and treat it aggressively.  Some benefit has been found when anemia is present by using erythropoietin 25-50 units/kg subcutaneously three times a week or iron supplements may be used to treat anemia if appropriate.

Other adverse effects or associated symptoms can be (but unlikely), a neuroleptic syndrome, which may occur when the drug is suddenly stopped or when other dopamine agonist or L-dopa is suddenly stopped.  Ischemic heart disease is possibly a concern as may be arrhythmias or congestive heart failure.  There have been some allergic reactions.  You can use selective MAO-type B inhibitors such as selegiline, rasagiline, or Xadago, but not nonselective MAO-type inhibitors.  The drug is effective in younger and older patients and the side effects are equal in both groups.  It is renally cleared and probably should be reduced in patients who have renal disease. In clinical practice, Northera or droxidopa is given as 100 mg three times a day and can be gradually increased up to 600 mg three times a day by carefully monitoring the blood pressures.

OH and nOH are a dysfunction of the sympathetic nervous system that impairs or does not have the capacity to release norepinephrine upon standing. With OH, difficult cases to diagnose are often those that have atypical symptoms.  The typical symptoms as mentioned are lightheadedness, dizziness, presyncope, and syncope, but patients may have exertional dyspnea, chest pain, or fatigue, maybe even some psychiatric features like depression.  It is important to remember that there is often comorbidity with a patient who has a propensity for orthostatic hypotension, such as when they are dehydrated, get an infection, and has cardiac or blood pressure difficulty. 
The problem of supine hypertension (usually in afternoon or evening) can be treated with short acting anti-hypertensives. These are losartan, captopril, Toprol, nitroglycerin tablets or patches.  It is also important to remember that raising the head of the bed 30 degrees at night can be very helpful.  Daily exercise is also very important in helping with the orthostatic hypotension symptoms.

The algorithm for treating orthostatic hypotension is obviously first non-pharmacological and then pharmacological.  Northera can be used in combination with Florinef and probably also with midodrine, although it has not been studied.

IF IT IS UNCERTAIN IF THE SIGNS AND SYMPTOMS THAT OCCUR ARE RELATED TO OH OR nOH, THE PATIENT SHOULD BE PLACED FLAT AS SOON AS POSSIBLE.
Dee E. Silver, M.D.
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