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Dysautonomia refers to a group of autonomic nervous system disorders that affect nearly 70 million peo-
ple worldwide. One subset of dysautonomia includes syndromes of orthostatic intolerance (OI), which
primarily affect adolescents and women of childbearing age. Due to the variability in disease presenta-
tion, the average time from symptom onset to diagnosis of dysautonomia is 6 years. In general, there
is a paucity of dermatological research articles describing patients with dysautonomia. The objective of
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this review is to summarize the existing literature on cutaneous manifestations in dysautonomia, with
an emphasis on syndromes of OI. A PubMed database of the English-language literature (1970-2020) was
searched using the terms “dysautonomia”, “orthostatic intolerance”, “cutaneous”, “skin”, “hyperhidrosis”,
“hypohidrosis”, “sweat”, and other synonyms. Results showed that cutaneous manifestations of orthostatic
intolerance are common and varied, with one paper citing up to 85% of patients with OI having at least
one cutaneous symptom. Recognition of dermatological complaints may lead to an earlier diagnosis of
orthostatic intolerance, as well as other comorbid conditions.

© 2021 Published by Elsevier Inc. on behalf of Women’s Dermatologic Society.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Background
Dysautonomia

Dysautonomia refers to a group of conditions in which there
is a malfunction of the autonomic nervous system, typically in-
volving both sympathetic and parasympathetic components, and
is estimated to affect 70 million people worldwide (Goldstein
et al.,, 2002). Various forms of dysautonomia affect individuals in
different life stages. Autonomic dysfunction may present with a ge-
netic component early on in infants, as transient episodes in oth-
erwise healthy adolescents, or as neurodegenerative diseases later
in life. Forms that occur among infants and children include sen-
sory and autonomic neuropathy or familial dysautonomia. Among
children and young adults, postural orthostatic tachycardia syn-
drome (POTS) and neurocardiogenic syncope (NCS) are prevalent.
Neurodegenerative disorders that may occur with autonomic dys-
function include multiple system atrophy, Parkinson’s disease, pure
autonomic failure, and multiple sclerosis (Novak, 2019). In addi-
tion, dysautonomia can occur as a secondary disease due to con-
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ditions such as alcoholism and diabetes. Small fiber neuropathies
may manifest with dysautonomia as well (Novak, 2019).

Among the various forms of dysautonomia, syndromes of or-
thostatic intolerance (OI) are most prevalent and will be empha-
sized in this review. OI is characterized by reduced blood volume
return when changing position from lying down to standing up.
NCS is defined as a loss of consciousness with a drop of systolic
blood pressure >20 mmHg from baseline with cerebral hypoper-
fusion and is often induced by orthostasis or emotional triggers
(Lankford et al., 2015; Novak, 2019). NCS is the most common
form of dysautonomia, and the majority of patients with this type
of autonomic dysfunction typically experience one or two fainting
episodes throughout their lives. POTS is defined as an increase in
heart rate (HR) of 30 beats per minute (bpm) upon orthostatic
challenge in adults or 40 bpm in adolescents age <18 years, or
a rate >120 bpm within the first 10 minutes of standing or up-
right tilt for adults or 130 bpm within the first 5 minutes for those
age <13 years, in the absence of other chronic debilitating condi-
tions (Singer et al., 2012). POTS is associated with symptoms of
OI (National Institute of Neurological Disorders and Stroke, 2020).
Subtypes of POTS have been described based on similar features
observed in patient populations and can be delineated as follows:
hyperadrenergic, neuropathic, central, autoimmune, hypovolemic,
or forms associated with deconditioning (Novak, 2019). For exam-
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ple, hyperadrenergic POTS is characterized by sympathetic nervous
system overactivity with plasma norepinephrine >600 pg/mL while
standing (Raj, 2006). Neuropathic POTS is characterized by patchy
peripheral denervation, and hypovolemic POTS is characterized by
abnormal decreases in blood volume. POTS can result in chronic
fatigue, sleep disturbances, and difficulty standing, which greatly
affects quality of life (Freeman et al., 2015; Goldstein et al., 2002).
The exact prevalence of POTS is unknown, but studies estimate
that >500,000 Americans are affected, nearly 80% of whom are
women age 15 to 50 years (National Institute of Neurological Dis-
orders and Stroke, 2020).

Dysautonomia is associated with many other chronic condi-
tions, including Ehlers-Danlos syndrome (EDS), mast cell activation
disorders, and rheumatologic disorders, which will be discussed as
well. At present, there are few publications on dysautonomia in
dermatology journals. To our knowledge, this is the first review
summarizing the literature on dermatologic findings in patients
with dysautonomia.

Objective

The objective of this review is to summarize the existing liter-
ature on cutaneous manifestations in dysautonomia, with an em-
phasis on syndromes of OL

Methods

This manuscript is a review of a literature search performed in
July 2020 in PubMed using the following terms: “dysautonomia”,

"« "«

“orthostatic intolerance”, “postural orthostatic tachycardia”, “neu-
rocardiogenic syncope”, “skin”, “cutaneous”, “hyperhidrosis”, “hy-
pohidrosis”, and “sweat”. The search generated 575 articles, includ-
ing 500 English-language articles and two articles with available
English translations.

Titles and abstracts were screened to select publications that
were specific to childhood/early adulthood forms of dysautonomia
and OL All relevant English-language literature was reviewed. Pa-
pers on rare, neurodegenerative, and acute forms of dysautonomia
were excluded, including familial/Riley-Day syndrome, multiple
system atrophy, Parkinson’s disease, multiple sclerosis, Guillain-
Barré syndrome, spinal cord injury, stroke, Rett syndrome, and an-
imal studies. Appendix A shows a comprehensive list of the article
exclusion criteria.

Results
Cutaneous manifestations

Cutaneous manifestations are common among individuals with
Ol syndromes. A review of 26 patients with POTS showed that 22
patients (85%) had at least one cutaneous symptom (Huang et al.,
2016). Cutaneous manifestations of OI include, but are not lim-
ited, to Raynaud’s phenomenon, livedo reticularis, cutaneous flush-
ing, evanescent hyperemia, pallor, urticaria, erythromelalgia, and
hypo- and hyperhidrosis. Table 1 summarizes the prevalence of cu-
taneous manifestations noted in the studies in which such data
were available. Raynaud’s phenomenon appears to be more preva-
lent compared with other cutaneous manifestations (Huang and
Hohler, 2015; Huang et al.,, 2016; Ojha et al., 2011).

Huang et al. (2016) noted Raynaud’s phenomenon in 48% of the
26 patients with POTS who participated in their study. Primary
Raynaud’s phenomenon is characterized by reversible vasospasm in
the peripheral arteries, whereas secondary Raynaud’s phenomenon
is associated with underlying disorders. The prevalence of Ray-
naud’s phenomenon in the general population is approximately 3%

to 5% (Maundrell and Proudman, 2015). Livedo reticularis is char-
acterized by netlike, mottled discoloration of the skin, most often
seen on the legs, arms, or trunk (Kelly and Baker, 2018). Livedo
reticularis can be physiological, but should be further evaluated
for possible underlying disorders (including antiphospholipid syn-
drome or, as this review shows, Ol) when seen with systemic sys-
tems.

Facial pallor and erythema are common as well and often
present periodically (Khan and Affleck, 2018; Pandian et al., 2007).
Erythromelalgia, defined as episodes of burning pain and ery-
thema, is commonly observed on the hands and feet. Patients with
symptoms of autonomic dysfunction have reported episodes in less
common anatomical sites, including the ears (Hoeijmakers et al.,
2012; Raieli et al., 2016).

Parsaik et al. (2013) analyzed differences in symptoms among
patients with POTS versus Ol and found that those with POTS
had a mild difference in degree of sweating. Among 84 patients
with POTS, 4% reported decreased sweating and 18% reported in-
creased sweating. Among 100 patients with OI, 2% reported de-
creased sweating and 15% reported increased sweating (Parsaik et
al., 2013).

Cutaneous manifestations may prompt clinicians to investigate
autonomic dysfunction. For example, in a study of a family with
autosomal dominant transmission of primary focal hyperhidrosis,
four of six members reported orthostatic symptoms, two of whom
had increased responses on head-up tilt testing (Del Sorbo et al.,
2012). Skin biopsies showed a loss of epidermal nerve fibers and
reduced innervation of the sweat glands. Additionally, one family
member who was not affected by hyperhidrosis experienced ab-
normal responses during other cardiovascular autonomic testing,
including isometric hand grip, cold pressor, and hyperventilation.

Diagnosing autonomic dysfunction

If autonomic dysfunction is suspected, clinicians may ask the
patient if he or she has the following: 1) difficulty sitting or stand-
ing upright, 2) indigestion or other gastric symptoms, 3) abnormal
blood vessel functioning (e.g., low or high blood pressure), 4) in-
creased or decreased sweating, 5) changes in urinary frequency
or urinary incontinence, and 6) blurred vision or loss of vision
(Sletten et al., 2012). Headache is a common presenting symptom,
noted in nearly half of patients in a retrospective study of pa-
tients with OI (Gourishankar et al., 2020). Erectile dysfunction is
a common symptom in dysautonomia as well. Figure 1 summa-
rizes an approach to screening for OI. Referral to a neurologist or
cardiologist with special interest in dysautonomia for further test-
ing may be helpful if the patient experiences challenges in two or
more of these domains. Figure 2-5 display case examples from the
UTHealth Dysautonomia Center of Excellence.

Autonomic testing comprises cardiovagal, sudomotor, and
adrenergic components (Low et al., 2013). Cardiovagal function
may be assessed by HR variability during deep breathing and by
the Valsalva maneuver. Sudomotor function may be assessed by
the quantitative sudomotor axon reflex test (QSART) and the ther-
moregulatory sweat test, otherwise known as the starch iodine
test. In the QSART, multi-compartmental capsules are placed on
the skin, and iontophoresis of acetylcholine is applied to stimulate
the sweat glands (llligens and Gibbons, 2009). Humidity record-
ings are translated into sweat output measurements (Low, 1993).
A decrease in sweat production indicates dysfunction of sympa-
thetic nerve terminal acetylcholine release. In the thermoregula-
tory sweat test, the patient’s core body temperature is raised to
38°C, and sweat patterns are identified by a change in color of an
applied indicator powder mixture, either alizarin red powder or io-
dine corn starch. Sympathetic skin response is used to study sudo-
motor and sympathetic function of the sweat glands. In this test,



Table 1

Cutaneous manifestations of orthostatic intolerance syndromes

C.T. Starling, Q.D. Nguyen, 1J. Butler et al./International Journal of Women’s Dermatology 7 (2021) 471-477 473

Dermatological manifestation

Type of dysautonomia

Patient population

Citation

Acrocyanosis
Dysesthesia/allodynia
Erythromelalgia

Evanescent hyperemia
Livedo reticularis

Madarosis

Pruritus associated with rash

Rash (unspecified)

Raynaud’s phenomenon

Urticaria
Varicose veins

Hypohidrosis

Hyperhidrosis

Pallor
Erythema of extremities
Flushing

POTS

POTS
Cardiovascular and
other autonomic
systemic symptoms
POTS

POTS

POTS
POTS

POTS

POTS

POTS
POTS

POTS, OI

POTS, OI, unspecified
orthostatic symptoms

POTS

POTS
Orthostatic
hypotension

1 case
1 case
9 of 40 patients (23%)

2 cases

2 cases, one in which the patient had
Raynaud’s phenomenon as well

1 case

54% of 26 patients at Boston University
Medical College

77% of 26 patients at Boston University
Medical College

48% of 26 patients at Boston University
Medical Center; 1 patient with joint
hypermobility and Raynaud’s phenomenon;
20 of 27 patients (74%) with POTS in Ohio
25% of 26 patients at Boston University
Medical College

13% of 26 patients at Boston University
Medical College

4% of 84 patients with POTS reported
decreased sweating and 2% with OI reported
decreased sweating; of 30 women (age 20-58
years), 17 patients (56%) had abnormal
QSART, which was typically patchy and
involved the lower extremity (lower volume);
8 of 152 female patients with POTS (5%) at
Mayo Clinic (68% with abnormal QSART); 1
patient with Sjogren’s syndrome

18% with POTS reported increased sweating
and 15% with OI reported increased sweating;
4 of 6 family members with hyperhidrosis
and reported orthostatic symptoms; 5 of 10
patients with POTS in Australia; 14 of 152
female patients with POTS (9%) at Mayo Clinic
(68% with abnormal QSART; 1 patient with
Sjogren’s syndrome)

7 of 10 patients with POTS in Australia

5 of 10 patients with POTS in Australia

1 patient with OH and Sjogren’s syndrome

Landero, 2014
Landero, 2014
Oaklander and Klein, 2013

Huang and Hohler 2015; Landero, 2014
Huang and Hohler 2015; Landero, 2014

Landero, 2014
Huang et al., 2016

Huang et al., 2016

Huang and Hohler, 2015; Huang et al., 2016;
Ojha et al.,, 2011

Huang et al., 2016

Huang et al., 2016

Chikazawa et al., 1998; Parsaik et al., 2013;
Peltier et al., 2010; Thieben et al., 2007

Chikazawa et al.,, 1998; Del Sorbo et al., 2012;
Pandian et al., 2007; Parsaik et al., 2013;
Thieben et al., 2007

Pandian et al., 2007
Pandian et al., 2007
Chikazawa et al., 1998

0], orthostatic intolerance; POTS, postural orthostatic tachycardia syndrome; QSART, quantitative sudomotor axon reflex test

If the dermatologist evaluates a patient with the following complants and

or physical examination findings with no other apparent etiologies:

Raynaud’s phenomenon, hyper- or hypohidrosis, cutaneous flushing, livedo
reticularis, erythromelalgia, or urticaria

Gather further history by asking if the patienthas experienced the

following:

1) difficulty sitting or standing upright, 2) indigestion or other gastric symptoms. 3) abnormal blood vessel
functioning, such as low or high blood pressure, 4) increased or decreased sweating, 5) changes in urinary
frequency or urinary incontinence, and 6) blurred or loss of vision

If the patient answers yes to 2 or more of the questions:

Consider referral to neurology and or cardiology for further evaluation with tilt
table testing and other screening tools

Fig. 1. Flow chart of approach to screening for orthostatic intolerance syndromes in the dermatology office.
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Fig. 2. Twenty-year-old female patient with a history of hyperhidrosis, Ehlers-
Danlos/joint hypermobility syndrome, and dysautonomia demonstrating joint hy-
permobility of the right wrist with flexion of the thumb to the forearm.

changes in skin potential are measured and recorded once a stim-
ulus is applied, such as a deep breath, startle response, or elec-
trical stimulation (Arunodaya and Taly, 1995; Illigens and Gibbons,
2009).

Adrenergic function is assessed by blood pressure and HR re-
sponses in the head-up tilt test and by the Valsalva maneuver. In
the head-up tilt test, a normal response is a rise in HR of 5 to 20

a

Fig. 3. Hyperhidrosis of the palms in a 30-year-old female patient with dysautono-
mia.

bpm and relatively constant blood pressure (no more than 10 mm
Hg decrease in systolic and a modest rise in diastolic blood pres-
sure).

The autonomic reflex screen combines the peripheral sudomo-
tor and adrenergic function, cardiac vagal, and adrenergic function
results in a composite autonomic severity score, which ranges from
0 to 10 (normal autonomic function to maximal dysfunction; Low
et al.,, 2013).

Fig. 4. Fourteen-year-old female patient with dysautonomia with (A) acrocyanosis and prolonged blanching of the right dorsal foot after finger-tip pressure while sitting and

(B) acrocyanosis and blanching of the toes while standing.
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Fig. 5. Fourteen-year-old male patient with tachycardia and dysautonomia presenting with livedoid pattern on the (A) hands and forearms and (B) thighs.

Joint hypermobility and Ehlers-Danlos syndrome

EDS refers to a group of heritable soft connective tissue disor-
ders. EDS hypermobile type (HT) is characterized by generalized
joint hypermobility and skin texture abnormalities. Currently, EDS-
HT is grouped with joint hypermobility syndrome (JHS) as one en-
tity, although both syndromes have been studied separately (Tinkle
et al., 2017). Dysautonomia is common among this patient pop-
ulation and is often overlooked (Celletti et al., 2017; Kumar and
Lenert, 2017). Celletti et al. (2017) measured autonomic dysfunc-
tion in 35 patients with JHS/EDS-HT and found that 48.6% of their
patients had POTS, 31.4% had Ol, and one patient had orthostatic
hypotension. Other studies have estimated the prevalence of OI to
be 74% in patients with EDS-HT and 78% in patients with joint hy-
permobility syndrome (De Wandele et al., 2014; Gazit et al., 2003).
Symptoms of patients with EDS-HT vary tremendously and extend
beyond musculoskeletal abnormalities.

Autonomic symptoms among patients with EDS-HT include in-
creased sympathetic activity at rest and decreased sympathetic ac-
tivity in response to stimuli (De Wandele et al., 2014). Compared
with healthy individuals, patients with EDS-HT are more likely to
have POTS and lower sweat volume production. Furthermore, skin
extensibility was linked to increased autonomic dysfunction in pa-
tients with EDS-HT. Abnormal sweat testing was common among a
small population of patients with POTS and EDS-HT (Miglis et al.,
2017).

De Wandele et al. (2013) performed a cluster analysis of pa-
tients with EDS-HT that identified three subgroups with differ-
ent symptoms, as well as a varying number of symptoms. Notable
cutaneous findings included skin fragility and slow wound heal-
ing. The authors hypothesized that clinical heterogeneity observed
among patients with EDS-HT could be due to underlying dysau-
tonomia. Of note, the group with a higher number of nonmuscu-
loskeletal symptoms had worse physical and psychosocial health,
indicating the importance of addressing the whole spectrum of
symptoms in patients with EDS-HT (De Wandele et al., 2013).
Piezogenic papules and easy bruising are common with EDS-HT as
well (Castori et al., 2010). The presence of hematomas was corre-
lated with symptoms of chest discomfort, palpitations, orthostatic
tachycardia, and categories of chronic moderate and severe pain
in patients with joint hypermobility in a study completed in Cuba
(Menéndez Alejo et al., 2009). Similar to dysautonomia, EDS-HT is
underdiagnosed, resulting in increased expenses and inappropriate
therapies that further reduce quality of life in this patient popula-
tion (Castori et al., 2010).

Mast cell activation disorders

Mast cells are involved in IgE-mediated allergic responses and
play an important role in responding to pathogens or tissue injury.

Mast cell activation disorder (MCAD) may manifest with flush-
ing, urticaria, pruritus, diarrhea, abdominal cramping, anaphylaxis,
neuropsychiatric symptoms, osteoporosis, and possible hepato- or
splenomegaly. Growing evidence suggests there is a link between
Ehlers-Danlos syndrome and MCAD (Seneviratne et al., 2017). No-
table symptoms of this patient population include asthma or a his-
tory of anaphylaxis in addition to joint hypermobility. Cheung and
Vadas (2015) proposed a disease triad including MCAD, POTS, and
EDS after screening for MCAD symptoms among patients with a
diagnosis of POTS and EDS (Cheung and Vadas, 2015). This rela-
tionship may explain the cutaneous findings of pruritus in some
patients with POTS.

Other comorbidities

Dysautonomia is commonly observed in patients with Sjogren’s
syndrome, Behget disease, and antiphospholipid syndrome, and
other autoimmune diseases. In Sjogren’s syndrome, Ol is prevalent,
indicative of sympathetic dysfunction. Secretomotor and pupillo-
motor function is decreased due to exocrine gland destruction. Uri-
nary dysfunction and gastroparesis are common symptoms as well,
pointing to parasympathetic dysfunction (Mandl et al., 2008). Cases
of decreased sweating have been reported, likely due to autoim-
mune forms (Sakakibara et al., 2004).

Dysautonomia, including POTS, NCS, inappropriate sinus tachy-
cardia, labile hypertension, complex regional pain syndrome, gas-
trointestinal dysmotility, and neurogenic bladder, has been ob-
served in patients with antiphospholipid syndrome and may be the
presenting symptoms in some cases (Schofield, 2017). Livedo retic-
ularis and Raynaud’s phenomenon are prevalent cutaneous man-
ifestations in patients with antiphospholipid syndrome and au-
tonomic dysfunction. Recognition of this condition is important,
given patients’ high risk of thrombotic events. Autonomic dysfunc-
tion has been observed in several patients with Bechet’s disease as
well, characterized by increased latencies in sympathetic skin re-
sponse testing (Borman et al., 2012).

Pathogenesis of dysautonomia and cutaneous manifestations

The pathogenesis of syndromes of OI is not well established,
but many symptoms experienced by patients can be explained
by abnormal vasoconstriction and vascular dynamics (Stewart
et al., 2003; 2008; 2009; 2011; 2011; Medow et al., 2005). Auto-
nomic neuropathy likely contributes to the inadequate vascular re-
sponse observed in POTS as well (Kanjwal et, al. 2003; Oaklander
and Klein, 2013). Evidence for associations with autoimmunity is
stronger for idiopathic and paraneoplastic forms of dysautonomia,
which are beyond the scope of this review (Klein, 2008). How-
ever, the presence of ganglionic acetylcholine receptor antibodies
in a small percentage of patients with POTS has been observed
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(Vernino et al., 2000). One group examined cells of a patient with
POTS to investigate low levels of plasma choline concentration
and observed upregulation in choline transporter when cells were
treated with choline (Schenkel et al., 2015). Choline plays a role in
osmoregulation and could be indicated to reduce volume regula-
tion abnormalities in patients with POTS.

The cause of dysautonomia in patients with EDS-HT is not well
elucidated; however, several hypotheses exist. A high prevalence of
abnormal QSART among this subset of patients suggests peripheral
neuropathy, and consequently insufficient vasoconstriction during
upright posture, as one mechanism. Increased blood vessel dis-
tensibility, leading to increased venous pooling, is another plau-
sible cause of dysautonomia in patients with EDS-HT, specifically
those who have normal QSART results (De Wandele et al., 2014).
Increased arterial elasticity has been demonstrated by decreased
pulse wave velocity in patients with EDS (Miller et al., 2020). Pa-
tients with EDS-HT are often prescribed vasoactive medications,
which influence sympathetic function as well. Still, the high preva-
lence of dysautonomia in patients with JHS who are not taking va-
soactive medications points to the multifactorial cause of dysau-
tonomia.

Pathophysiology of cutaneous manifestations in patients with POTS

Insufficient vascular dynamics in patients with dysautonomia
likely contributes to the development of cutaneous manifestations.
The mechanism by which livedo reticularis occurs may be due to
the venodilation of vessels and ischemia in the subcapillary venous
plexus. Raynaud’s phenomenon and dysesthesia can be induced by
diminished blood flow and hypoxia. Evanescent hyperemia, which
is highly prevalent among patients with hyperadrenergic/low-flow
forms of POTS, could be due to local increased cutaneous reactivity
to vasoconstrictors, including angiotensin II (Landero, 2014). Hyper-
hidrosis and hypohidrosis likely occur due to a malfunction of both
the sympathetic and parasympathetic pathways, with fluctuations
in activity of the eccrine sweat glands (Kaya et al., 2005).

Several studies have assessed the innervation of the sweat
glands among patients who experience sweat disorders in the
context of rare, debilitating neurologic diseases. Among patients
with Ross syndrome, individuals who experience either anhidro-
sis or hyperhidrosis are found to have an absence of sympathetic
cholinergic innervation within the skin (Nolano et al., 2006). Sweat
glands among patients with familial dysautonomia are normal in
number; however, the density of innervation of sweat glands is
lower compared with that of individuals without the disease (Hilz
et al., 2004). Studies describing the innervation of sweat glands
among patients with other forms of dysautonomia are warranted.

Quality of life among patients with dysautonomia

Quality of life in patients with dysautonomia varies depending
on the severity and frequency of the symptoms patients experi-
ence. For those with more severe symptoms, impairment can hin-
der routine daily activities and is comparable to that of patients
with congestive heart failure or chronic obstructive pulmonary dis-
ease (Grubb Blair, 2008). A lack of diagnosis contributes to patient
suffering as well. The average time to diagnosis of POTS is nearly
6 years. Furthermore, patients are commonly misdiagnosed as hav-
ing panic disorder or anxiety (Grubb Blair P. 2008; Freeman et al.
2015).

Treatment for cutaneous manifestations
The use of an oral angiotensin II type I receptor antagonist,

losartan, resulted in marked improvement in a patient with POTS
who presented with numerous dermatologic manifestations upon

hospitalization due to a flare in symptoms. The patient’'s der-
matologic symptoms included evanescent, hyperemic, sharply de-
marcated, irregular patches that resolved upon diascopy, livedo
reticularis, acrocyanosis, koilonychia, and patchy loss of eyelashes
(Landero, 2014). Of note, the patient did have a history of
menometrorrhagia and low serum ferritin on laboratory testing;
therefore, the koilonychia was likely due to iron deficiency. Treat-
ment with fludrocortisone resulted in a reduction of evanescent
hyperemia episodes in another patient with POTS (Huang and
Hohler, 2015). Compression stockings, adequate oral salt and fluid
intake, and exercise provided relief for this patient as well. Treat-
ment with midodrine reduced livedo reticularis and Raynaud’s
phenomenon in a patient with POTS (Huang and Hohler, 2015).

Medications to treat the underlying autonomic dysfunction in
patients with POTS include adequate fluid intake, elastic com-
pression stockings, beta blockers, stimulants, serotonin reuptake
inhibitors/norepinephrine reuptake inhibitors, pyridostigmine, flu-
drocortisone, midodrine, erythropoietin, octreotide, and clonidine
(Grubb Blair, 2008; Klein, 2008).

Conclusions

Cutaneous manifestations of dysautonomia include, but are not
limited to, Raynaud’s phenomenon, livedo reticularis, pallor, cuta-
neous flushing, evanescent hyperemia, erythromelalgia, and hypo-
and hyperhidrosis. The role of the dermatologist may be critical in
the initial recognition of autonomic dysfunction due to the myr-
iad of cutaneous findings. This manuscript is meant to increase
clinician awareness of dysautonomia and orthostatic intolerance,
which may reduce delays in diagnosis and treatment of this com-
plex, multisystem disorder. The secondary goal of this review is to
encourage clinicians to increase efforts to document and record cu-
taneous findings in this patient population, given that the majority
of available publications with prevalence estimates are case series
or mid-sized cohort studies. Further study on the treatment of cu-
taneous manifestations of orthostatic intolerance is warranted.
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