PROBLEM-ORIENTED DIAGNOSIS

Orthostatic Hypotension
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Orthostatic hypotension is a physical finding defined by the American Autonomic Society and the
American Academy of Neurology as a systolic blood pressure decrease of at least
20 mm Hg or a diastolic blood pressure decrease of at least 10 mm Hg within three minutes of stand-
ing. The condition, which may be symptomatic or asymptomatic, is encountered commonly in fam-
ily medicine. In healthy persons, muscle contraction increases venous return of blood to the heart
through one-way valves that prevent blood from pooling in dependent parts of the body. The auto-
nomic nervous system responds to changes in position by constricting veins and arteries and increas-
ing heart rate and cardiac contractility. When these mechanisms are faulty or if the patient is hypo-
volemic, orthostatic hypotension may occur. In persons with orthostatic hypotension, gravitational
opposition to venous return causes a decrease in blood pressure and threatens cerebral ischemia.
Several potential causes of orthostatic hypotension include medications; non-neurogenic causes
such as impaired venous return, hypovolemia, and cardiac insufficiency; and neurogenic causes such
as multisystem atrophy and diabetic neuropathy. Treatment generally is aimed at the underlying
cause, and a variety of pharmacologic or nonpharmacologic treatments may relieve symptoms. (Am
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rthostatic hypotension, which

is a physical finding, not a dis-

ease, may be symptomatic or

asymptomatic.! The American

Autonomic Society (AAS) and
the American Academy of Neurology (AAN)
define orthostatic hypotension as a systolic
blood pressure decrease of at least 20 mm Hg
or a diastolic blood pressure decrease of at least
10 mm Hg within three minutes of standing
up.' [Evidence level C, consensus/expert
guidelines] The AAS and AAN also provide a
tilt-table definition.! This determination has
limited usefulness for the approach outlined in
this article and appears to have a high rate of
false-positive results.>*

Orthostatic hypotension has been observed
in all age groups, but it occurs more frequently
in the elderly, especially in persons who are sick
and frail.** It is associated with several diag-
noses, conditions, and symptoms, including
lightheadedness soon after standing, an
increased rate of falls, and a history of myocar-
dial infarction or transient ischemic attack®; it
also may be predictive of ischemic stroke.”

Pathophysiology

When an adult rises to the standing posi-
tion, 300 to 800 mL of blood pools in the

lower extremities.>* Maintenance of blood
pressure during position change is quite com-
plex; many sensitive cardiac, vascular, neuro-
logic, muscular, and neurohumoral responses
must occur quickly.® If any of these responses
are abnormal, blood pressure and organ per-
fusion can be reduced. As a result, symptoms
of central nervous system hypoperfusion may
occur, including feelings of weakness, nausea,
headache, neck ache, lightheadedness, dizzi-
ness, blurred vision, fatigue, tremulousness,
palpitations, and impaired cognition.' Vertigo
also has been reported.'®

When a person moves from a horizontal to
a vertical position, muscle contraction in the
legs and abdomen compresses veins. Because
veins are equipped with one-way valves, nor-
mally blood is moved back to the heart to
counter the gravitational tendency for blood
to pool, and the veins constrict. In euvolemic
persons, extra blood is held in the venous sys-
tem, providing an additional reservoir of
compensatory blood volume.

The autonomic nervous system plays an
important role in maintaining blood pressure
when a person changes position. The sympa-
thetic nervous system adjusts the tone in arter-
ies, veins, and the heart. Baroreceptors located
primarily in the carotid arteries and aorta are
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Orthostatic hypotension is a systolic blood pres-
sure decrease of at least 20 mm Hg or a dliastolic
blood pressure decrease of at least 10 mm Hg
within three minutes of standing.

exquisitely sensitive to changes in blood pressure. When the
baroreceptors sense the slightest drop in pressure, a coordi-
nated increase in sympathetic outflow occurs. Arteries con-
strict to increase peripheral resistance and blood pressure,
and heart rate and contractility increase. All of these
responses are aimed at maintaining blood pressure and per-
fusion.>!" Other physiologic mechanisms may be involved,
including low-pressure receptors in the heart and lungs, the
renin-angiotensin-aldosterone system, vasopressin, and the
systemic release of norepinephrine.”!*-'2

Normally, when a person moves to an upright position,
blood pressure and heart rate change so quickly that con-
tinuous electronic monitoring is required to detect the
differences,® and ordinary clinical observations lag behind
the physiologic changes. The line between normal and
pathologic changes in blood pressure and heart rate is not
easy to define clinically. Although heart rate measurement
is not included in the AAS/AAN definition of orthostatic
hypotension, it can be determined easily and may be help-
ful, especially in patients who do not meet the blood pres-
sure criteria of orthostatic hypotension. An elevation in
heart rate that occurs when a patient moves from recum-
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bency to standing may indicate compensation for
decreased stroke volume. However, clinical decisions
should be guided more by symptoms of decreased cere-
bral perfusion than by absolute blood pressure or heart
rate measurements.'>'*

A discussion of the pathophysiology of each reported
cause of orthostatic hypotension is beyond the scope of
this article, but a few comments are important. In general,
all parts of the cardiovascular and nervous systems must
work together. If there is inadequate intravascular volume,
impairment of the autonomic nervous system, reduction
of venous return, or inability of the heart to beat more
rapidly or with greater power, orthostatic hypotension may
result.

Differential Diagnosis

Orthostatic hypotension can be classified as neurogenic,
non-neurogenic, or iatrogenic (e.g., caused by medica-
tion).'>'> An algorithm to guide evaluation is given in Fig-
ure 1. Some of the etiologies of orthostatic hypotension are
shown in Table 1.""-'*'> Clinical clues to help direct the
evaluation are given in Tables 2 and 3.1111>1¢

Although measurements for orthostatic hypotension are
not part of the standard physical examination, they should
be taken if a patient’s history suggests symptoms of cere-
bral hypoperfusion or a disease associated with orthostatic
hypotension. Because orthostatic hypotension may be
symptomatic or asymptomatic, symptoms and blood pres-
sure measurements should be considered.

Diseases not related to orthostatic hypotension can
cause similar symptoms (e.g., lightheadedness, dizziness).
If a patient has posturally induced symptoms without
blood pressure changes, the physician should consider
other conditions. If a patient has posturally induced symp-
toms and a decrease in blood pressure but does not meet
the strict definition for orthostatic hypotension, the physi-
cian still should consider orthostatic hypotension as a pos-
sible problem.

When the cause of orthostatic hypotension (e.g., hem-
orrhage, profound volume loss) is not immediately obvi-
ous, medications, the most common cause of orthostatic
hypotension, should be considered before other etiologies.
If symptoms appeared shortly after a medication reached
steady state, it is likely that the medication is the cause. If
the medication was started some time before the symp-
toms began, it may not be fully responsible (although it
may play a part in the development of symptoms).
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Orthostatic Hypotension

Evaluation of Orthostatic Hypotension

Postural symptoms of orthostatic hypotension

Systolic blood pressure decrease of at least 20 mm Hg or diastolic blood
pressure decrease of at least 10 mm Hg within three minutes of standing?

l l

Yes No

Medication potentially

responsible? (see Table 1) « Some decrease in  No blood
| blood pressure pressure
l l changes
Yes No l
Consider
nonorthostatic
Can medication be reduced hypotension
or discontinued? causes.
I
Yes No
Discontinue Pharmacologic or
medication; nonpharmacologic
are orthostatic treatment (see Table 4)
hypotension
and symptoms v
resolved? » No » Consider other causes.——— Check intravascular volume.

i | |

l Normal or increased Low
Stop. l
Consider Correct volume; are
non-neurogenic orthostatic hypotension

causes (see Table 2). «—— No «—— and symptoms resolved?

l l

Non-neurogenic Yes
cause found? l
l l Stop.
Yes No

l l

Treat cause and Consider neurogenic
reevaluate. causes (see Table 3).

_________________________________________________________________________________________________________________________________________________|
FIGURE 1. Algorithm for the evaluation of orthostatic hypotension.
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TABLE 1

Etiologies and Drugs That Can Cause Orthostatic Hypotension

Non-neurogenic etiologies
Cardiac pump failure
Aortic stenosis
Bradyarrhythmia
Myocardial infarction
Myocarditis
Pericarditis
Tachyarrhythmia
Reduced intravascular volume
Adrenal insufficiency
Burns
Dehydration
Diabetes insipidus
Diarrhea
Hemorrhage
Salt-losing nephropathy
Straining with heavy lifting, urination,
or defecation
Vomiting
Venous pooling
Alcohol consumption
Fever
Heat (e.g., hot environment, hot
shower or bath)
Postprandial dilation of splanchnic
vessel beds
Prolonged recumbency or standing
Sepsis
Vigorous exercise with dilation of
skeletal vessel beds

Neurogenic etiologies
Spinal cord problems
Syringomyelia
Tabes dorsalis
Transverse myelitis
Tumors
Peripheral nervous system problems
HIV/AIDS
Alcoholic polyneuropathy
Amyloidosis
Diabetes mellitus
Dopamine beta-hydroxylase deficiency
Guillain-Barré syndrome
Paraneoplastic syndrome
Renal failure
Vitamin B, or folate deficiency
Other neurogenic etiologies
Brain-stem lesions
Brain tumors
Carotid sinus hypersensitivity
Cerebral vascular accidents
Dysautonomias
Multiple sclerosis
Multiple system atrophy
Neurocardiogenic syncope
Parkinson’s disease
Pure autonomic failure
Syringobulbia

Drugs

Alpha and beta blockers
Antihypertensives
Bromocriptine (Parlodel)
Diuretics

Insulin

MAO inhibitors
Marijuana

Minor tranquilizers
Narcotics/sedatives
Nitrates

Phenothiazines
Sildenafil (Viagra)
Sympatholytics
Sympathomimetics (with prolonged use)
Tricyclic antidepressants
Vasodilators

Vincristine (Oncovin)

HIV = human immunodeficiency virus; AIDS = acquired immunodeficiency syndrome; MAO = monoamine oxidase.

Adapted with permission from Engstrom JW, Aminoff MJ. Evaluation and treatment of orthostatic hypotension. Am Fam Physician
1997,56:1379 with information from references 11 through 13.

TABLE 2

Clinical Clues to Non-Neurogenic Etiologies of Orthostatic Hypotension

Findings on history and physical examination

Possible etiology

Chest pain, palpations, shortness of breath, rales, edema,

arrhythmia, murmur
Swollen extremities, edema

or myocarditis

Congestive heart failure, myocardial infarction, arrhythmia, pericarditis,

Congestive heart failure, venous obstruction, prolonged sitting or

standing (resulting in venous pooling)
Venous pooling or postprandial hypotension
Intravascular volume depletion

Symptoms on awakening or after a meal

Vomiting, diarrhea, bleeding, burns, diuretic use, clinical signs
of dehydration

Various symptoms of endocrine diseases

Fever

Adrenal insufficiency, diabetes insipidus
Sepsis or other acute infectious process
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TABLE 3
Clinical Clues to Neurogenic Etiologies
of Orthostatic Hypotension

Findings on history and

physical examination Possible etiology

Autonomic failure with no other Pure autonomic failure

neurologic symptoms

Parkinsonian features, urinary
incontinence or retention,
cerebellar dysfunction, autonomic
symptoms

Dysautonomia of acute onset or
occurring over a few weeks (can
occur with supine hypertension)

Multiple system atrophy

Guillain-Barré syndrome

Chronic alcohol abuse Alcoholic polyneuropathy
AIDS, tabes dorsalis

Multiple sclerosis

Risk of sexually transmitted diseases

Various acute, subacute, or
relapsing symptoms

AIDS = acquired immunodeficiency virus.

Information from references 1, 11, 15, and 16.

For example, after starting a medication, a patient may
develop an illness that causes orthostatic hypotension, or a
patient may have a condition that causes mild or asympto-
matic orthostatic hypotension that becomes symptomatic
when a new medication is added. If the patient is taking a
potentially causative medication, the drug should be dis-
continued if possible. If it is not possible to stop the med-
ication, other causes might be considered; it also may be
necessary to treat the orthostatic hypotension pharmaco-
logically or by some other method (Table 4).%12-1°

If medication does not appear to be fully or partly
responsible for a patient’s symptoms, non-neurogenic eti-
ologies should be considered, and intravascular volume
should be determined. If a patient is volume-depleted,
hydration may improve symptoms; if a patient is euvo-
lemic, other non-neurogenic causes should be considered.
The patient’s history and physical examination should
direct further evaluation.

If medication and non-neurogenic etiologies are ruled
out, neurogenic causes should be considered, using the
patient’s history and physical examination to direct the
evaluation. Many of the neurogenic etiologies of ortho-

DECEMBER 15, 2003 / VOLUME 68, NUMBER 12

www.aafp.org/afp

Orthostatic Hypotension

The first steps in treatment of orthostatic hypo-
tension are diagnosis and management of the
underlying cause.

TABLE 4
Selected Nonpharmacologic Treatments
for Orthostatic Hypotension

Avoid

Standing motionless

Rising quickly after prolonged
lying or sitting

Implement

Dorsiflex feet several times
before standing

Make slow, careful changes
in position Large meals

Eat small, frequent meals Alcohol consumption

Increase salt and fluid intake Vigorous exercise

Elevate head of bed 5 to Heat, hot baths, and hot

20 degrees environment
Schedule activities in the Dehydration
afternoon Working with arms above shoulders

Wear compression stockings  Straining with urination or
defecation

Coughing spells

Rapid ascent to high altitude

Hyperventilation

Fever

Information from references 8 and 12 through 15.

static hypotension are difficult to diagnose and treat, and
neurologic consultation may be necessary. Although it is
not part of the formal definition of orthostatic hypoten-
sion, the absence of a significant increase in heart rate
along with a significant postural decrease in blood pressure
may suggest an autonomic cause.'?

The evaluation and management of orthostatic
hypotension must be carried out in the context of the
patient’s unique clinical circumstances. In some patients,
stopping a medication may cause more harm than benefit
if the hypotension symptoms are mild.

Orthostatic hypotension may have more than one cause;
a patient with mild neurogenic orthostatic hypotension
who becomes dehydrated or starts taking a new medica-
tion could develop symptomatic orthostatic hypotension.
Because orthostatic hypotension is associated with several
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Orthostatic Hypotension

Midodrine can cause supine hypertension.

other morbidities, its diagnosis or onset should prompt the
physician to consider other conditions, especially if the
patient is elderly.

Treatment

The first steps in treatment of orthostatic hypotension
are diagnosis and management of the underlying cause. A
patient with symptomatic orthostatic hypotension who has
a disease with no complete or specific cure may benefit
from nonpharmacologic interventions. Increasing salt and
fluid intake often is an initial step, although it may be diffi-
cult to undertake in some patients, such as those with severe
congestive heart failure. Nonsteroidal anti-inflammatory
drugs can be used to increase intravascular volume.

The mineralocorticoid fludrocortisone (Florinef) may be
used in some patients to expand intravascular volume.®'!°
This agent should be used judiciously; in addition to the
risk of volume overload, many patients taking fludrocorti-
sone also develop hypokalemia or hypomagnesemia. Addi-
tional side effects of this medication include headache,
edema, weight gain, and supine hypertension.'*'>

Midodrine (ProAmitine), a vasoconstrictor, is effective in
some cases of orthostatic hypotension.'” [Evidence level A,
randomized controlled trial] The most common side effects
are pupillary dilation, piloerection, paresthesias, and pruri-
tus. Midodrine also can cause supine hypertension.'*'>

Erythropoietin has been used to treat autonomic failure
associated with decreased red cell mass or anemia.'® The
goal is to bring the hematocrit level within the normal
range. Increased appetite is a common side effect, along
with an increased sense of well-being.'*'*

The authors thank Robert M. Wesley, M.A., for assistance in edit-
ing the manuscript.

The authors indicate that they do not have any conflicts of inter-
ests. Sources of funding: none reported.

2398  AMERICAN FAMILY PHYSICIAN

REFERENCES

1.

www.aafp.org/afp

Consensus statement on the definition of orthostatic hypotension,
pure autonomic failure, and multiple system atrophy. The Con-
sensus Committee of the American Autonomic Society and the
American Academy of Neurology. Neurology 1996;46:1470.
Petersen ME, Williams TR, Gordon C, Chamberlain-Webber R,
Sutton R. The normal response to prolonged passive head up tilt
testing. Heart 2000;84:509-14.

Sumiyoshi M, Mineda Y, Kojima S, Suwa S, Nakata Y. Poor repro-
ducibility of false-positive tilt testing results in healthy volunteers.
Jpn Heart J 1999;40:71-8.

Mader SL, Josephson KR, Rubenstein LZ. Low prevalence of pos-
tural hypotension among community-dwelling elderly. JAMA
1987;258:1511-4.

Ooi WL, Barrett S, Hossain M, Kelley-Gagnon M, Lipsitz LA. Pat-
terns of orthostatic blood pressure change and their clinical corre-
lates in a frail, elderly population. JAMA 1997;277:1299-304.
Rutan GH, Hermanson B, Bild DE, Kittner SJ, LaBaw F, Tell GS. Ortho-
static hypotension in older adults. The Cardiovascular Health Study.
CHS Collaborative Research Group. Hypertension 1992;19:508-19.
Eigenbrodt ML, Rose KM, Couper DJ, Arnett DK, Smith R, Jones
D. Orthostatic hypotension as a risk factor for stroke: the athero-
sclerosis risk in communities (ARIC) study, 1987-1996. Stroke
2000;31:2307-13.

Lipsitz LA. Orthostatic hypotension in the elderly. N Engl J Med
1989;321:952-7.

Weiling W, VanLieshout JJ. Maintenance of postural normoten-
sion in humans. In: Low PA. Clinical autonomic disorders: evalua-
tion and management. Boston: Little, Brown, 1993:69-77.

. Low PA, Opfer-Gehrking TL, McPhee BR, Fealey RD, Benarroch EE,

Willner CL, et al. Prospective evaluation of clinical characteristics
of orthostatic hypotension. Mayo Clin Proc 1995;70:617-22.

. Grubb BP, Karas B. Clinical disorders of the autonomic nervous

system associated with orthostatic intolerance: an overview of
classification, clinical evaluation, and management. Pacing Clin
Electrophysiol 1999;22:798-810.

. Mathias CJ. Orthostatic hypotension: causes, mechanisms, and

influencing factors. Neurology 1995;45(4 suppl 5):56-11.

. Hollister AS. Orthostatic hypotension: causes, evaluation, and

management. West J Med 1992;157:652-7.

. Robertson D, Davis TL. Recent advances in the treatment of ortho-

static hypotension. Neurology 1995;45(4 suppl 5):526-32.

. Engstrom JW, Aminoff MJ. Evaluation and treatment of orthosta-

tic hypotension. Am Fam Physician 1997;56:1378-84.

. Harrison TR, Brunwald E. Harrison’s Principles of internal medicine.

15th ed. New York: McGraw-Hill, 2001.

. Low PA, Gilden JL, Freeman R, Sheng KN, McElligott MA. Efficacy

of midodrine vs placebo in neurogenic orthostatic hypotension. A
randomized, double-blind multicenter study. Midodrine Study
Group. [Published erratum appears in JAMA 1997;278:388].
JAMA 1997,277:1046-51.

. Hoeldtke RD, Streeten DH. Treatment of orthostatic hypotension

with erythropoietin. N Engl J Med 1993;329:611-5.

VOLUME 68, NUMBER 12 / DECEMBER 15, 2003



