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Electrocardiographic (ECG) changes during head-up tilt 
have been previously reported in patients undergoing tilt-
table testing. For instance, in a large study including 150 
patients with dissimilar diagnoses [including but not limited 
to orthostatic hypotension, vasovagal syncope, and postural 
tachycardia syndrome (POTS)], 135 had some ECG changes, 
most of them T-wave changes in inferior leads II, III and 
aVF and in anterolateral leads V3–V6. There was no evi-
dence of myocardial ischemia in any of these patients. The 
relevance of these changes was unclear, but it was hypoth-
esized that these alterations may be related to changes in the 
autonomic tone [1].

More recently, we reported that, among a sample of 180 
patients, ST-segment changes during head-up tilt were found 
in 32% [2]. Of these, 28 (87.5%) were women averaging 
41 years of age. Since none of these women had a clinical 
history suggestive of coronary disease, it was postulated that 
these ST-segment changes were not due to ischemic heart 
disease. Still, these ECG abnormalities during head-up tilt 
remained largely unexplained.

In this issue of Clinical Autonomic Research, Vajapey 
and colleagues [3] confirm the relative high frequency of 
ST-segment changes during head-up tilt in patients with 
POTS. They studied an impressive sample of 255 patients 
with POTS who underwent both tilt-table testing and car-
diac stress testing. Of these 255 patients, 45 had ST-segment 
changes or depression on head-up tilt. Forty-eight (91%) 
were women, with an average age of 36 years. However, 
when evaluated with cardiac stress testing, none of these 
patients with ST-segment depression during head-up tilt had 
ischemic changes. This is a major contribution to the litera-
ture, thus clarifying in a systematic way that ECG changes 

in patients with POTS are not ischemic and are most likely 
benign.

However, we are still at a loss when interpreting these 
changes. It is good that they do not indicate coronary 
ischemic disease. This is not surprising, given that most 
patients with POTS are otherwise healthy young women, 
and therefore coronary ischemic changes would not be 
expected. Of note, most patients with POTS have hyper-
ventilation during head-up tilt [4]. This is relevant because, 
more than half a century ago, T-wave inversions in two or 
more precordial leads were reported in 37 young healthy 
adults from a group of 350 subjects following brief hyper-
ventilation [5]. These ECG changes were referred to as 
“juvenile pattern” and considered benign in nature. These 
37 young adults were evaluated psychiatrically and were 
deemed to have underlying emotional issues, which interest-
ingly, are also quite frequent in patients with POTS, many of 
whom have suicidal ideation [6].

In summary, although ST-wave changes during head-up 
tilt in patients with POTS appear benign in nature, their 
cause remains elusive. These might be related to the multi-
factorial comorbidities that frequently accompany patients 
with POTS including but not limited to hyperventilation or 
emotional disturbances. Additional studies on ECG changes 
upon head-up tilt taking into consideration these and other 
factors are warranted.
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