
 A 21-year-old woman
with Ehlers-Danlos syndrome
and persistent lightheadedness
A 21-year-old woman presents with posi-

tional lightheadedness when going from 
supine to sitting or standing, which is associat-
ed with prominent heart palpitations without 
any overt syncope. She has experienced the 
symptoms for several years, but the frequency 
has progressively increased from a few times 
a month to many times a day. Also, she has a 
history of unexplained gastrointestinal symp-
toms including bloating, nausea, and cramp-
ing. 
 Her medical history includes diagnoses of 
hypermobile (type 3) Ehlers-Danlos syndrome 
and autoimmune-mediated hypothyroidism, for 
which she takes oral levothyroxine daily. She 
had been smoking 1 pack of cigarettes per day 
for the past 3 years but stopped 2 months ago. 
She denies using alcohol or recreational drugs.

 ■ PHYSICAL EXAMINATION

Sitting, her blood pressure is 106/66 mm Hg 
and her pulse is 87 beats per minute and regu-
lar. Three minutes after standing, these values 
are 91/69 mm Hg and 115 beats per minute. 
Her respiratory rate is 16 breaths per minute, 
and her oral temperature is 36.8 °C (98.3 °F).
 She has no thyromegaly or carotid bruits. 
On auscultation, her lungs are clear and heart 
sounds are normal without any murmur. Her 
abdomen is soft and nontender to palpation. 
Her extremities are warm, without edema, 
and have equal, palpable peripheral pulses. 
The neurologic examination is normal. The 
musculoskeletal examination is signifi cant for 

global hypermobility in her joints.

 ■ PREVIOUS TEST RESULTS

An electrocardiogram a few months before 
her visit showed normal sinus rhythm, and a 
transthoracic echocardiogram showed normal 
cardiac chamber dimensions and biventricular 
systolic function, a normal mitral valve with 
trivial regurgitation, and normal ascending 
aorta dimensions. A 30-day cardiovascular 
event monitor recorded numerous symptom-
atic episodes of palpitations and lightheaded-
ness, all of which were associated with sinus 
tachycardia of varying rates. Her thyroid-
stimulating hormone level is 1.91 mIU/L (ref-
erence range 0.47–4.68 mIU/L). 

 ■ WHAT’S CAUSING HER 
LIGHTHEADEDNESS?

1 Which of the following is the most likely 
cause of this patient’s symptoms?

 □ Postural orthostatic tachycardia syndrome 
 (POTS)

 □ Orthostatic hypotension 
 □ Inappropriate sinus tachycardia
 □ Atrial or ventricular arrhythmia

Our patient has nonspecifi c symptoms, so the 
differential diagnosis is broad and could in-
clude any of those disorders.

Postural orthostatic tachycardia syndrome
POTS is commonly characterized by an exag-
gerated heart rate response without signifi cant 
orthostatic hypotension in the absence of re-
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versible causes such as medications, anemia, or 
thyroid dysfunction.1 It occurs predominantly in 
women of childbearing age (ages 15–50). 
 Presenting symptoms are usually nonspe-
cifi c, such as lightheadedness, blurred vision, 
palpitations, headache, and nausea.2 The syn-
drome can be associated with several other 
diseases, including hypermobile Ehlers-Danlos 
syndrome, an inherited collagen disorder char-
acterized by joint hypermobility. Because of 
this association, any patient with hypermobile 
Ehlers-Danlos syndrome and with nonspecifi c 
symptoms should be assessed for POTS. 
 Studies suggest that there is a higher preva-
lence of POTS in patients with hypermobile 
Ehlers-Danlos syndrome and that patients with 
POTS start to experience symptoms at an earli-
er age if they have a hypermobility syndrome.3–6 
Rowe et al3 were the fi rst to report an associa-
tion between POTS and a joint hypermobility 
syndrome, in 1999. Wallman et al4 found that 
the hypermobile Ehlers-Danlos syndrome is 
more prevalent in patients with POTS (18%) 
than in the general population (0.02%). Gazit 
et al5 reported that 21 of 27 patients with the 
syndrome had abnormal autonomic manifesta-
tions, such as POTS, orthostatic hypotension, 
or uncategorized orthostatic intolerance. Kan-
jwal et al6 found that POTS tends to present at 
an earlier age in patients with a hypermobile 
syndrome. 
 The difference between patients with POTS 
and hypermobile Ehlers-Danlos syndrome vs 
those with POTS related to other causes is un-
clear. However, patients with the syndrome use 
more healthcare resources, including practitio-
ner evaluations for chronic pain and medica-
tions, than those without the syndrome.7 
 This patient’s young age, symptoms, and 
diagnosis of hypermobile Ehlers-Danlos syn-
drome raise suspicion of POTS and make it 
the most likely diagnosis. However, POTS can 
be self-limited or follow a relapsing-remitting 
pattern over several years, which can make it 
diffi cult to diagnose.

Orthostatic hypotension
The classic orthostatic hypotension symptom 
is a signifi cant drop in blood pressure when 
standing up from sitting or lying down. The 
consensus defi nition is a fall in systolic blood 
pressure of at least 20 mm Hg or diastolic blood 

pressure of at least 10 mm Hg within 3 minutes 
of standing. Orthostatic hypotension can be 
symptomatic or asymptomatic. It has a higher 
prevalence in patients over age 70 and is usual-
ly associated with other disorders such as diabe-
tes mellitus, Parkinson disease, pure autonomic 
failure, and multiple system atrophy.8–10 
 This patient’s lack of orthostatic blood pres-
sure drop, young age, and absence of associated 
comorbidities makes this diagnosis less likely.

Inappropriate sinus tachycardia
This syndrome is defi ned as sinus tachycar-
dia of more than 100 beats per minute at rest 
with a mean 24-hour heart rate of more than 
90 beats per minute that is not due to primary 
causes. It is often associated with distressing 
palpitation symptoms. 
 Inappropriate sinus tachycardia is induced 
by both physiologic and emotional stresses; 
however, POTS is induced only by orthosta-
sis. Use of a 24-Holter monitor can confi rm 
inappropriate sinus tachycardia. 
 Although there may be an overlap between 
POTS and inappropriate sinus tachycardia, 
the latter is not likely in this patient because 
her resting heart rate was not more than 100 
beats per minute, a diagnostic requirement of 
the syndrome.

Atrial or ventricular arrhythmia
Atrial or ventricular arrhythmias can cause 
syncope or near-syncope. These are broad cat-
egories that can include ventricular tachycar-
dia, sinoatrial node dysfunction, atrioventric-
ular node block, and atrial arrhythmias such 
as supraventricular tachycardia, fi brillation, or 
fl utter. 
 This patient had normal sinus rhythm, and 
her 30-day event monitor showed no arrhyth-
mias, making an atrial or ventricular cardiac 
arrhythmia unlikely. 

 ■ WHAT ABOUT HER EHLERS-DANLOS 
SYNDROME?

2 What is the inheritance pattern of hyper-
mobile Ehlers-Danlos syndrome? 

 □ Autosomal dominant
 □ Autosomal recessive
 □ X-linked dominant

POTS symptoms 
are usually 
nonspecifi c: 
lightheadedness, 
blurred vision, 
palpitations, 
headache, 
and nausea
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Autosomal dominant 
Although the gene or genes responsible for this 
syndrome have not been identifi ed, it appears 
to follow an autosomal dominant pattern of in-
heritance.11

Autosomal recessive
Other clinical subtypes of the Ehlers-Danlos 
syndrome, including classic, cardiac-valvular, 
dermatosparaxis,  kyphoscoliotic, spondylodys-
plastic, and musculocontractural, follow an 
autosomal recessive pattern of inheritance; 
however, the hypermobile Ehlers-Danlos syn-
drome subtype does not.12

X-linked dominant
None of the clinical subtypes follow an X-
linked dominant inheritance in the 2017 di-
agnostic criteria. The X-linked Ehlers-Danlos 
syndrome with muscle hematoma is no longer 
included in the syndrome spectrum.12 

 ■ BACKGROUND ON EHLERS-DANLOS 
SYNDROME CLASSIFICATIONS 

Hypermobile is only 1 category of Ehlers-Dan-
los syndrome, albeit the most common. In the 
late 1960s, the Ehlers-Danlos syndrome was 
classifi ed into 5 distinct subtypes.13,14 In 1986, 
an international workshop held in Berlin on 
classifi cation (nosology) of inherited connec-
tive tissue diseases identifi ed 11 subtypes of  
Ehlers-Danlos syndrome based on the inheri-
tance patterns and phenotypic presentation.15 
A signifi cant portion of their diagnostic cri-
teria was based on subjective assessment and, 
thus, is not very reliable.
 Improved understanding of the molecular 
basis for Ehlers-Danlos syndrome led to the 
1997 Villefranche revised nosology, which 
classifi ed the syndrome into 6 subtypes.16 The 
major diagnostic criteria for the hypermobile 
Ehlers-Danlos syndrome subtype were gener-
alized joint hypermobility and skin involve-
ment. Minor diagnostic criteria included 
recurring joint dislocations, chronic joint or 
limb pain, and a positive family history. Joint 
hypermobility should be assessed using the 
Beighton scoring system, with hypermobility 
defi ned as a score of 5 of 9 or greater.16 

Date of her diagnosis important
This patient was evaluated by a rheumatolo-
gist in 2016, found to have a 7 of 9 Beigh-

ton score, and diagnosed with hypermobile 
Ehlers-Danlos syndrome based on the Ville-
franche nosology criteria. In 2017, the Inter-
national Consortium published new diagnos-
tic criteria for Ehlers-Danlos syndrome that 
identifi ed 13 unique subtypes.12 These crite-
ria include extra-articular features and more 
strict diagnostic criteria for the hypermobile 
Ehlers-Danlos syndrome. 
 In a recent study by Miller et al17 that looked 
at the prevalence of hypermobile Ehlers-Dan-
los syndrome in patients with POTS, only 19 
(56%) of 32 patients who self-reported a hy-
permobile Ehlers-Danlos syndrome diagnosis 
met the 2017 diagnostic criteria. Therefore, it 
is always important to confi rm a self-reported 
diagnosis using the new criteria.
 We know that this patient was diagnosed 
according to the Villefranche criteria, but we 
don’t know whether the diagnosis was updated 
using the 2017 criteria. That may not matter, 
because the new criteria have been criticized 
for being too restrictive. McGillis et al18 report-
ed that the 2017 diagnostic criteria leave many 
highly symptomatic patients without a diagno-
sis. Further, the newest diagnostic criteria have  
not been validated and, thus, require refi ne-
ment to improve their diagnostic accuracy.

 ■ CASE CONTINUED: DIAGNOSING POTS

Comorbidities usually associated with hy-
permobile Ehlers-Danlos syndrome include 
chronic pain, gastrointestinal dysfunction,19 
orthostatic intolerance, and POTS.20 Voer-
mans et al21 reported that 29 (73%) of 40 
patients with Ehlers-Danlos syndrome had 
myalgia continuously or frequently after ex-
ercise.  
 Our patient has gastrointestinal symptoms 
including bloating, nausea, and cramping. She 
also has chronic generalized pain that has re-
quired multiple emergency department visits. 
At this point, POTS is still the most likely di-
agnosis of her lightheadedness.

3 Which of the following is the most appro-
priate test to diagnose POTS?

 □ Tilt-table testing
 □ 24-hour ambulatory blood pressure 

 recording
 □ Plasma norepinephrine measurement

Comorbidities 
associated with 
hypermobile 
Ehlers-Danlos 
syndrome: 
chronic pain, 
gastrointestinal 
dysfunction, 
orthostatic 
intolerance, 
and POTS
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Tilt-table testing 
The correct answer is tilt-table testing. The 
diagnostic criteria for POTS include at least 
3 months of symptoms that increase on stand-
ing and improve when lying down, plus either 
a heart rate increase of more than 30 beats per 
minute or a sustained heart rate of at least 120 
beats per minute, and a nonsignifi cant drop in 
blood pressure (< 20/10 mm Hg).22 Children 
and adolescents can have a slightly higher 
physiologic range and require a heart rate in-
crease of more than 40 beats per minute for 
the diagnosis.1 Tilt-table testing is the defi ni-
tive test, as it is done in a controlled setting 
with few variables that may alter the accuracy 
of results.23 

24-hour ambulatory blood pressure 
recording
A 24-hour ambulatory blood pressure record-
ing is not the correct test, as it would not be 
helpful in the evaluation of POTS. In order to 
diagnose POTS, we need a diagnostic test that 
evaluates changes in heart rate and blood pres-
sure in both the supine and upright positions 
in a controlled setting—like the tilt-table test. 

Plasma norepinephrine measurement
A hyperadrenergic variant form of POTS has 
been defi ned as an increase in plasma nor-
epinephrine levels at rest and on standing 
(serum norepinephrine level ≥ 600 pg/mL). 
This would not be the initial test for evaluat-
ing patients with suspected POTS because the 
sensitivity and specifi city of this test are not 
clear for POTS. 

Back to the patient
Our patient underwent tilt-table testing. Her 
baseline heart rate was 84 beats per minute 
in sinus rhythm and her blood pressure was 
114/74 mm Hg. She was then moved to a 70% 
tilt position. Immediate upright vital signs 
were heart rate 113 beats per minute and blood 
pressure 105/77 mm Hg. She was kept in the 
head-up tilt position for a total of 30 minutes. 
During this time, vital signs were monitored 
every 1 minute. The patient reported symp-
toms of lightheadedness, extreme fatigue, dif-
fi culty catching breath, and weakness during 
this 30-minute period. Her heart rate ranged 
from a low of 106 beats per minute and a high 

of 152 beats per minute. It increased to 120 
beats per minute at 3 minutes upright and 
stayed 120 to 150 beats per minute for the 
remainder of upright positioning. She had no 
signifi cant fall in blood pressure during tilt-
ing. After resuming the supine position, the 
patient had immediate recovery of heart rate 
at 86 beats per minute with blood pressure of 
109/64 mm Hg. In addition, all her symptoms 
resolved. Therefore, our patient had a positive 
tilt-table test for POTS.

 ■ MANAGING POTS

4 Which of the following is the most appro-
 priate initial step in managing POTS for 
this patient?

 □ Nonpharmacologic treatment and 
 lifestyle modifi cations

 □ Start a beta-blocker
 □ Start midodrine
 □ Start pyridostigmine

Nonpharmacologic treatment 
and lifestyle modifi cations
Nonpharmacologic treatment should be used 
fi rst.1 Management should aim at withdrawing 
medications that might worsen POTS, avoid-
ing dehydration, increasing fl uid intake (up to 
2 L per day), increasing daily salt intake (up to 
3–5 g), wearing waist-high compression stock-
ings to decrease venous pooling, and engaging 
in aerobic and some resistance exercises in-
volving the legs and abdomen.1,6

Pharmacologic therapy
Usually, multiple approaches are needed to 
treat patients with POTS. Several medica-
tions are used off-label, including fl udrocor-
tisone, beta-blockers, midodrine, clonidine, 
methyldopa, and pyridostigmine. The choice 
of therapy should be based on clinical exper-
tise and patient tolerance or response. 
 We counseled our patient about lifestyle 
modifi cations and gradually started her on fl udro-
cortisone, a beta-blocker in a low dose, and pyr-
idostigmine. She experienced gradual improve-
ment in her symptoms and quality of life. 
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