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Postural orthostatic sinus tachycardia (POST) is  char-
acterized by  pronounced tachycardia upon transitioning 
from a supine to an upright position, without orthostatic 
hypotension, accompanied by various symptoms such as 
palpitations, dizziness, headache, fatigue, weakness, re-
duced exercise tolerance, blurred or “foggy” vision, anxi-
ety, shortness of breath, and others. However, the detec-
tion rate and prognostic significance of POST in medical 

university students during a  prospective study have not 
been fully investigated. Furthermore, data on the clinical 
value of using screening tests for its detection are lacking.
Aim. To determine the feasibility of using screening test-
ing for  detecting POST in  medical university students 
and to evaluate its clinical and prognostic significance 
in a prospective study.
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Material and methods.  Over the  period from 2007 to 
2012, 5,560 medical university students aged 20-26 years 
were examined. Various orthostatic symptoms at  rest 
and/or during the  transition from supine to upright po-
sition were observed in 534 (9.6%) patients. When these 
symptoms were identified, screening testing was per-
formed, including measurement of heart rate and blood 
pressure (BP) in  the  supine position, followed by  mea-
surements in  the  orthostatic position, with subsequent 
verification using a  tilt-table test. Cardiac and extracar-
diac causes of POST were excluded. Patients with POST 
were advised to modify their lifestyle, and, if ineffective, 
to receive beta-blockers and/or a selective inhibitor of If-
channels (ivabradine). The  follow-up period after inclu-
sion in the study was 12–14 years.
Results. POST was identified in 2.8% of medical univer-
sity students aged 20-26 years, predominantly in women 
(83%). The  sensitivity, specificity, and accuracy of  POST 
diagnosis based on  screening testing results with sub-
sequent verification using the tilt-table test were 79.35%, 
90.05%, and 85.26%, respectively. Following lifestyle 
modification and/or treatment with beta-blockers or iv-
abradine, all patients with POST showed significant clini-
cal improvement both at the start of treatment and during 
subsequent follow-up: orthostatic symptoms resolved. 
On  repeated examinations, including during tilt-table 
testing, POST was no longer registered. During prospec-
tive follow-up, 36.13% of  patients with POST developed 
hypertension (HTN), 23.87% were found to have mitral 
valve prolapse (MVP), and 38.06% registered ventricular 
extrasystole. The  development of  HTN was highly cor-

related with a family history of arterial hypertension (odds 
ratio (OR) = 5.02) and increased BP in the orthostatic po-
sition (OR = 3.05), while MVP was correlated with retro-
grade atrial activation immediately following ventricular 
extrasystole (OR = 12.4).
Conclusion. POST was identified in 2.8% of medical uni-
versity students aged 20–6 years, predominantly in  fe-
males. The sensitivity, specificity, and accuracy of POST 
diagnosis based on screening test results were 79.35%, 
90.05%, and 85.26%, respectively. The occurrence of POST 
with elevated BP during orthostatic testing are predictors 
for the development of HTN, MVP, and ventricular extra-
systole.
Keywords: postural orthostatic sinus tachycardia, clinical 
and prognostic significance, screening testing, manifest-
ing symptoms, principles of therapeutic treatment.
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Introduction
Postural orthostatic sinus tachycardia (POST) is a rel-
atively common disorder, and its diagnosis has in-
creased significantly in  recent years [1]. However, 
the causes and mechanisms of  its development re-
main insufficiently understood [2]. POST has been de-
scribed following viral infections (including coronavi-
rus), surgical procedures, pregnancy, irritable bowel 
syndrome, and other diseases and/or conditions [1, 
2]. In  addition to the  main clinical manifestations — ​
pronounced tachycardia upon transitioning from 
a supine to an upright position without orthostatic hy-
potension — ​various symptoms may be present, such 
as palpitations, dizziness, headache, fatigue, weak-
ness, reduced exercise tolerance, blurred or “foggy” 
vision, anxiety, shortness of  breath, and others [1, 
2]. In most patients with POST, nonpharmacological 
and pharmacological measures are chosen empir-

ically, based on  the presenting symptoms [3]. POST 
is  most frequently observed in  young adult women, 
who are typically either in education or at the begin-
ning of their careers [1, 2, 4].

However, the frequency of detection and the prog-
nostic value of  POST in  medical university students 
in a prospective study have not been fully investigat-
ed. Moreover, data on the clinical utility of screening 
testing for this syndrome are lacking.

Aim — ​to determine the feasibility of using screen-
ing testing to detect POST in medical university stu-
dents and to evaluate its clinical and prognostic sig-
nificance in a prospective study.

Material and methods 
During the period from 2007 to 2012, a total of 5,560 
medical university students aged 20–26 years (mean 
22.7 ± 0.1 years) were examined. During a screening 
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questionnaire, which included collection of  com-
plaints, medical history, etc., it  was found that 534 
(9.6%) patients experienced palpitations, chest pain 
or discomfort, dizziness, blurred vision, dyspnoea, 
headache, fatigue, and “trembling” in  the  body or 
limbs at rest and/or upon transitioning from supine 
to upright position; these symptoms diminished or 
resolved completely in the supine position or at rest. 
After an indepth clinical, laboratory, and instrumental 
examination, which included 1 to 3 day Holter elec-
trocardiogram (ECG) monitoring, and assessment 
of  central and intracardiac haemodynamics using 
a  Hitachi EUB 5500 echocardiograph according to 
standard methods [4], 356 (66.67%) of  the  534 pa-
tients were enrolled in  the  study. Inclusion criteria: 
sinus rhythm, absence of  structural heart disease, 
left ventricular ejection fraction ≥ 55%, and informed 
consent from the  patient to participate in  the  study 
and receive treatment. Exclusion criteria: presence 
of cardiac and extracardiac diseases such as hyper-
tension (HT), mitral valve prolapse (MVP), cardiomy-
opathies, thyrotoxicosis, phaeochromocytoma, epi-
lepsy, anaemia, frequent supraventricular and ven-
tricular extrasystoles (≥ 100 per day), or other factors 
such as anxiety disorders, hyperventilation, fever, 
pain of various localisation, acute and chronic infec-
tions, dehydration, venous insufficiency of  the lower 
extremities, irritable bowel syndrome, chronic fa-
tigue, neurological pathology, alcohol abuse, coffee 
consumption, intake of cardioactive drugs, etc. [3–5].

In all patients included in  the study, when one or 
more of the above symptoms were detected, screen-
ing testing was performed. This involved measur-
ing heart rate (HR) and blood pressure (BP) after 
20–30  minutes of  rest in  the  supine position, then 
in the upright position and/or with headup tilt for 10–
20 minutes, followed by repeated recordings of these 
haemodynamic parameters in  the  supine position. 
HR was determined by pulse palpation and/or using 
a pulse oximeter, and BP was measured using a do-
mestic automatic sphygmomanometer that recorded 
pulse rate and pressure parameters every 3–4 minu
tes after the  first measurement. Screening testing 
was conducted 3–4 times a week, always in the morn-
ing immediately after waking up, in the evening, and 
several times during the day.

In  all patients with positive screening question-
naire results, 1 to 3 day Holter ECG and BP mon-
itoring (“Kardiotekhnika04AD3(M)”, INCART Ltd., 

Cardiology Research Institute, Ministry of  Health 
of  Russia, St. Petersburg) were performed, and 
a  tilttable test according to the  Westminster proto-
col was carried out [4]. The  tilt test was conducted 
between 8:00 and 11:00 a.m. in a quiet environment, 
on  an  empty stomach, at  a  comfortable room tem-
perature of 20–23 °C and humidity of 30–50%. Intake 
of  any medications and smoking were prohibited. 
In the first stage, the patient remained supine for 20 
minutes; in the second stage, they were tilted to a 60° 
upright position for up to 40 minutes; and in the third 
stage, they returned to the supine position for another 
20 minutes. POST was diagnosed both during screen-
ing testing and during the tilt test when an increase 
in HR of ≥ 30 beats/min compared with baseline was 
noted, with the HR reaching 120 beats/min or more, 
accompanied by a decrease in systolic and diastolic 
BP of no more than 20 mmHg and 10 mmHg, respec-
tively, or by an  increase in BP [3–7]. Throughout all 
stages of the tilt test, ECG was continuously recorded, 
and heart rate variability (HRV) parameters were cal-
culated with automatic exclusion of extrasystoles us-
ing an  electrocardiograph “PolispektrVR” (Neirosoft 
Ltd., Ivanovo), along with systolic and diastolic BP. 
For HRV assessment, 5 minute ECG fragments were 
used, recorded during the  last 5 minutes in  the su-
pine position before tilting, then during the last 5 min-
utes of orthostasis, and at the end of the subsequent 
return to the  supine position (last 5 minutes). HRV 
analysis included quantitative and spectral param-
eters: SDNN — ​standard deviation of  normal RR in-
tervals (ms), VLF — ​very lowfrequency component 
(0–0.04 Hz, ms2), reflecting neurohumoralmetabolic 
regulatory pathways; LF — ​lowfrequency component 
(0.04–0.15 Hz, ms²), reflecting sympathetic activity; 
HF — ​highfrequency component (0.15–0.4 Hz, ms²), 
reflecting parasympathetic activity; and the  LF/HF 
ratio (in units) [5, 8, 9].

All patients were advised to modify their lifestyle, 
including aerobic physical exercise for 20–40 minutes 
a  day, 3–5 times a  week. In  cases of  POST with BP 
reduction during the tilt test, compression garments, 
countermanoeuvres, and increased water intake 
(e.g., up to 2–3 litres per day, especially after waking 
up) were recommended. If these measures were in-
effective, or if BP increased upon standing, subther-
apeutic doses of  betablockers (metoprolol tartrate 
6.25–12.5 mg, bisoprolol fumarate 1.25–2.5 mg) and/
or the selective Ifchannel inhibitor ivabradine hydro-
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chloride 1.25–2.5 mg were used, in accordance with 
the guidelines in force at the time of the study [1–3, 
4]. It should be noted that none of the nonpharmaco-
logical or pharmacological methods recommended 
for treating POST, including at the time of writing this 
article, have been confirmed by  large randomised 
clinical trials [1–3, 5].

The  followup period after enrolment was 12–
14 years. Patients selfmonitored HR and BP in the su-
pine and upright positions daily. All examinations, 
including assessment of patient status and ECG re-
cording, were performed once a month; Holter ECG 
and BP monitoring were performed at least once ev-
ery 3–6 months; and the tilt test was performed once 
a year (with the patient’s informed consent).
The  study was conducted in  accordance with Good 
Clinical Practice standards and the  principles 
of the Declaration of Helsinki.

Ethical approval.  The  study was approved 
by  the  Ethics Committees of  the  I.I. Mechnikov 
St. Petersburg State Medical Academy of  Roszdrav 
(Protocol No. 12, dated 30 December 2010). (In 2012, 
the  I.I. Mechnikov St. Petersburg State Medical 
Academy was merged with MAPO and renamed the I.I. 
Mechnikov NorthWestern State Medical University 
of the Ministry of Health of Russia).

Statistical analysis
For  statistical processing of  the  obtained data, 
the normality of  the distribution of quantitative vari-
ables was assessed using the  Kolmogorov–Smirnov 
and Gaussian tests. Mean values and standard devia-
tions (M ± SD), Student’s ttest, and χ²-test were used. 
A  pvalue < 0.05 was considered statistically signifi-
cant. Linear pairwise and rank (Pearson) correlation 
were used, and the association between quantitative 
and qualitative binary variables was assessed using 
logistic regression with calculation of odds ratios (OR).

Results
Screening testing data showed that when HR was de-
termined by  pulse palpation and/or pulse oximeter, 
and BP measured with a domestic sphygmomanom-
eter in  the supine position, followed by assessment 
of  these parameters in  the  upright position, POST 
was diagnosed in  152 (42.70%) of  the  356 enrolled 
patients, with reproduction of  orthostatic tachycar-
dia symptoms at  least 2–3 times per week over 3–6 
months. Upon tilttable testing and Holter ECG and 

BP monitoring, POST was confirmed in 123 (80.92%) 
of  the  152 patients with positive screening results, 
and was identified in 32 (15.69%) of the 204 patients 
with negative screening results; no patient developed 
presyncope or syncope. The  sensitivity, specificity, 
and diagnostic accuracy of POST detection by screen-
ing testing were 79.35%, 90.05%, and 85.26%, respec-
tively.

All patients were divided into two groups. The main 
(I) group consisted of 155 (43.54%) of the 356 patients 
with confirmed POST by tilt test and Holter monitor-
ing, with a mean age of 22.4 ± 1.6 years. The remain-
ing patients formed the control (II) group, with a mean 
age of 23.1 ± 1.9 years (p > 0.05). Women predominat-
ed in both groups. In group II, there were significantly 
more 6thyear students and those consuming more 
than 5 g/day of table salt, and significantly fewer 4th 
and 5thyear students and those with a family history 
of hypertension (HT) compared with group I (Table 1). 
No statistically significant differences were found 
for the other studied parameters.

It  should be noted that 4th and 5th year students 
take 6 and 5 exams, and 4 and 5 differentiated credit 

Table 1. Characteristics of patients in Groups I and II 
at enrolment

Parameter	 Group I,
n = 155

Group II,
n = 201

Men 26 (16.77 %) 32 (15.92%)
Woman 129 (83.23%) 169 (84.08%)
4th year students 88 (56.77%) 67 (33.34%)*
5th year students 41 (26.45%) 11 (5.47%)*
6th year students 26 (16.77%) 123(61.19%)*
Body mass index ≤ 18,5 kg/m2 12 (7.74%) 16 (7.96%)
Body mass index ≥ 25 kg/m2 23 (14.84%) 35 (17.41%)
Family history of hypertension† 143 (92.26%) 64 (31.84%)*
Family history of cardiovascular 
diseases, including coronary heart 
disease†

73 (47.10%) 77 (38.30%)

Joint hypermobility 67 (43.23%) 89 (44.28%)
Salt intake > 5 g/day 16 (10.32%) 89 (44.28%)*
Smoking 56 (36.13%) 82 (40.80%)
Excessive psychoemotional stress 86 (55.48%) 94 (46.77%)
Physical inactivity 58 (37.42%) 66 (32.84%)
Palpitations and/or cardiac 
“irregularities” 127 (81.94%) 176 (87.56%)

Discomfort and/or stabbing pain 
in the left chest 68 (43.87%) 93 (46.27%)

Dizziness 59 (38.06%) 76 (37.81%)
Increased fatigue 83 (53.55%) 114 (56.72%)
“Trembling” in the body or lower 
extremities 18 (11.61%) 26 (12.94%)

Note. † — ​development of diseases at a young age in parents or 
in the family;  
* — ​significant difference compared with Group I (p < 0.05).
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tests (equivalent in  importance to exams), respec-
tively, while in the 6th year there is mainly only one — ​
the final state exam. The average grade point during 
the training period in groups I and II was 3.4 ± 0.4 and 
4.6 ± 0.5, respectively (p < 0.05).

Before the tilt test, patients in group II had a sta-
tistically significant increase in  the  power of  all 
HRV parameters with a  significant decrease in  LF/
HF compared with group I. At the end of the tilt test 
and after its completion, both groups showed a sig-
nificant increase in  VLF power and LF/HF ratio, 
and a decrease in LF and HF. In group I, in  the up-
right position, a significant increase in HR and a rise 
in BP were observed compared with baseline; in all 
these patients, maximal BP during orthostasis did 
not exceed 139/89 mmHg. Importantly, in  group I 
at the beginning of the tilt test, BP remained virtual-
ly unchanged or slightly decreased (by 5–10 mmHg), 
and then increased. No significant changes were ob-
served in other parameters (Table 2).

Within 3–6 months of  adherence to the  recom-
mended therapy, including lifestyle modification and 
pharmacological agents (betablockers or ivabradine), 
the clinical condition of patients in both groups sig-
nificantly improved: symptoms such as palpitations, 
discomfort in the left chest, dizziness, increased fa-
tigue, etc., resolved. To eliminate palpitations follow-
ing excessive psychoemotional stress, patients used 
betablockers or ivabradine. Upon reexamination, 
including tilttable testing, POST was not diagnosed 
in any patient of group I.

After graduation, 127 (81.94%) of group I and 179 
(89.05%) of  group II remained working in  the  na-

tional healthcare system (p > 0.05); among them, 64 
(50.39%) and 145 (81.01%) respectively were phy-
sicians in  therapeutic specialties (family medicine, 
dermatology, cardiology, gastroenterology, neurology, 
etc.) (p < 0.05), while the rest were engaged in diag-
nostic activities, i.e., laboratory physicians, endos-
copists, echocardiographers, ultrasound specialists, 
etc.

During prospective followup, HT was diagnosed 
in 56 (36.13%) of group I and in 11 (5.47%) of group II 
(p < 0.05) (Fig. 1); MVP was found in 37 (23.87%) and 6 
(2.99%) respectively (p < 0.05) (Fig. 2). Ventricular ex-
trasystoles of class II–V according to M. Ryan (1975) 
[10] were recorded in 59 (38.06%) of group I and in 5 
(2.49%) of group II (p < 0.05), including those with ret-
rograde atrial activation after premature ventricular 
complexes. Irritable bowel syndrome was observed 
in  6 (3.87%) and 7 (3.48%) patients, respectively 
(p > 0.05). The development of HT was highly correlat-
ed (OR > 1) with a family history of HT (OR = 5.02) and 
with increased BP during orthostasis compared with 
supine baseline (OR = 3.05), while MVP was associat-
ed with retrograde atrial activation after premature 
ventricular complexes (OR = 12.4).

Discussion
Precise epidemiological data on  the  prevalence 
of POST are lacking; however, some reports suggest 
that this syndrome affects 0.1–0.5% of  the  general 
population, and in young women it may be found in up 
to 3% of cases [1–3]. POST is identified across differ-
ent age groups but is most common in young women, 
with a femaletomale ratio of approximately 4:1 [1–3].

Fig. 1. Kaplan–Meier curves for the development of hypertension 
(HT) in patients of Groups I and II. 

Note. * — ​significant difference compared with Group I(p < 0.05).

Fig. 2. Kaplan–Meier curves for the development of mitral valve 
prolapse (MVP) in patients of Groups I and II. 

Note. * — ​significant difference compared with Group I (p < 0.05).
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Similar data were obtained in the present study.
The clinical and pathogenic mechanisms of POST 

development are not well understood. This syndrome 
has been reported in patients with various conditions, 
including rheumatoid arthritis, hyperthyroidism, fi-
bromyalgia, diabetes mellitus, amyloidosis, sarcoid-
osis, systemic lupus erythematosus, oncological dis-
eases, epilepsy, and others [1–3]. The main proposed 
mechanisms include neuropathic, hyperadrenergic, 
and hypovolaemic [1–3]; however, the  appearance 
of  symptoms such as dizziness, headache, palpita-
tions, sweating, etc., upon standing does not neces-
sarily indicate a specific underlying mechanism [1, 2]. 
Likely, all mechanisms are interrelated, and the de-
velopment of POST is determined by the predominant 
interplay among them [1–3, 10, 11].

In  the  present study, based on  clinical, laborato-
ry, and instrumental examination, the most probable 
diseases and conditions that could be a cause of POST 
were excluded.

According to screening testing, POST was diag-
nosed in  42.7% of  all enrolled patients, with repro-
duction of orthostatic tachycardia symptoms at least 
2–3 times a week over 3–6 months, which complied 
with the guidelines in  force at  the  time of  the study 
(2006) [4]. It  should be noted that the same criteria 
are used in the latest international guidelines [2, 3]. 
The  sensitivity, specificity, and diagnostic accuracy 
of POST detection by screening testing were 79.35%, 
90.05%, and 85.26%, respectively.

Low power of all HRV parameters with a significant 
increase in the LF/HF ratio in patients with POST indi-
cates a rigid rhythm with sympathetic predominance 
[5, 6]. Lower VLF power compared with patients with-
out POST suggests a  high risk of  developing ortho-
static tachycardia, possibly due to increased venous 

volume in  the  major veins of  the  lower extremities 
with normal venous valve function [3, 6]. The signif-
icant decrease in LF and HF power and the increase 
in  LF/HF ratio during tilt testing reflect enhanced 
sympathoadrenal components of  autonomic regula-
tion, while the significant increase in VLF power indi-
rectly indicates baroreceptor activation [3, 6], accom-
panied by vasoconstriction, increased HR, and elevat-
ed BP — ​with these changes being more pronounced 
in POST patients. Therefore, in the patients included 
in this study, the hyperadrenergic mechanism is likely 
the main driver of POST induction.

In  recent years, an  increase in  systolic BP 
of ≥ 20 mmHg upon standing has been termed “ex-
cessive orthostatic pressor response to standing,” 
whereas the term “orthostatic hypertension” is used 
when systolic BP in  the  upright position reach-
es ≥ 140  mmHg compared with supine baseline [7]. 
Diagnostic criteria for  defining pathological “ortho-
static arterial hypertension” in  POST patients have 
not been established [1–3]. Notably, the term “patho-
logical orthostatic arterial hypertension” is  absent 
from clinical guidelines for  the diagnosis and treat-
ment of  hypertension in  adults [8]. On  the  other 
hand, according to the  ARIC (Atherosclerosis Risk 
in Communities) study, identifying “orthostatic hyper-
tension” in patients without cardiovascular patholo-
gy — ​defined as an increase in systolic BP ≥ 20 mmHg 
and/or diastolic BP ≥ 10 mmHg upon standing, or 
an  upright systolic BP ≥ 140 mmHg — ​is  associated 
with a high risk of developing various cardiovascular 
diseases [9].

According to the  results of  the  present study, all 
patients with POST exhibited an increase in diastolic 
BP of > 10 mmHg upon standing. These patients will 
be the subject of further followup.

Table 2. Comparative characteristics of HR, BP and HRV parameters during the tilttable test in Groups I and II

Groups
Parameter

Group I, n = 155 Group II, n = 201
А Б В А Б В

HR, beats/min 65±5 129±12† 68±6 69±5 73±7* 71±4
Systolic BP, mm Hg 109±6 125±5† 109±6 110±7 112±9 111±5
Diastolic BP, mm Hg 71±5 84±4† 69±4 72±5 74±4 71±5
SDNN, ms 27±7 29±6 28±6 42±6 49±7 41±6
VLF, ms2 724±117 1975±147† 833±124† 1424±127* 2034±149*† 1556±159*
LF, ms2 365±64 293±68† 389±69† 456±55* 369±52*† 463±58*
НF, msс2 115±46 67±39† 127±48† 428±51* 286±46*† 412±54*
LF/НF, units 3.14±0.59 4.37±0.67† 3.06±0.61† 1.06±0.34* 1.37±0,46*† 1.12±0.43*

Note. A — ​parameters in the supine position before the tilttable test; B — ​at the end of the tilttable test; C — ​after the tilttable test while 
the patient was in the horizontal position. 
* — ​significant difference compared with Group I; † — ​significant difference compared with baseline data (p < 0.05).
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In  patients with joint hypermobility, POST with 
a hypotensive BP response to standing is frequently 
observed, but usually without orthostatic hypoten-
sion. However, in  the  present study, joint hypermo-
bility syndrome was recorded with similar frequency 
(slightly over 40%) both in  patients with POST and 
in those without tachycardia upon standing. The ab-
sence of  BP reduction and orthostatic hypotension 
in hypermobile patients, despite having similar clin-
ical symptoms to those with POST, may possibly be 
due to excessive dietary salt intake.

Within six months after starting the recommended 
therapy, including lifestyle modification and the  use 
of betablockers and/or ivabradine, and during subse-
quent followup, the clinical condition of all POST pa-
tients significantly improved. Symptoms such as pal-
pitations, left chest discomfort, dizziness, increased 
fatigue, etc., resolved, indirectly supporting a possible 
hyperadrenergic mechanism of orthostatic tachycar-
dia. Later, during prospective followup, when peri-
odic palpitations or cardiac irregularities occurred, 
e.g., after excessive psychoemotional stress, patients 
used betablockers and/or ivabradine to alleviate these 
symptoms. At repeated examinations, including tiltta-
ble testing, POST was not detected in any patient.

POST may have indirectly influenced the  choice 
of specialty after medical school graduation. Among 
those who remained in  the national healthcare sys-
tem, about 50% and 80% of  those with and without 
POST, respectively, were physicians in  therapeutic 
disciplines. The  impact of  POST on  specialty choice 
will be a subject of further investigation.

It is currently known that the contribution of he-
reditary predisposition to the  development of  HT, 
especially when hypertension is detected in parents 
or close relatives at a young age (< 55 years), rang-
es from 50 to 60% (possibly more). This is likely due 
to excessive sympathicotonic influence, manifested 
in the present study by increased HR and BP during 
orthostasis in POST patients, as well as by  the ef-
fects of peptides produced in the medulla oblonga-
ta (vasoactive intestinal peptide, somatostatin, en-
kephalins, neurotensin, substance P, etc.) [10, 11]. 
Because depressor mechanisms that cause arteri-
olar dilation remain intact, HT manifests at a  later 
stage [10, 11].

The  source of  ventricular ectopy in  the  region 
of the mitral and/or tricuspid annulus may be the pap-
illary muscles or the  left ventricular outflow tract. 
In  patients without structural heart disease, there 
is a high risk of developing arrhythmogenic nonmyx-
omatous MVP, which appears to be due to thinning 
and/or elongation of chordae, and to a lesser extent, 
superficial fibrosis of the mitral valve leaflets [12–15]. 
Retrograde atrial activation after premature ventricu-
lar ectopy may induce MVP formation due to dyssyn-
chrony (dysfunction) between papillary muscles and 
ventricular myocardium [12, 13, 16].

Thus, the development of POST with a concomitant 
increase in BP during orthostasis compared with su-
pine baseline, in the absence of cardiac and extracar-
diac causes, can be considered a predictor of future 
cardiovascular diseases, such as HT, MVP, and ven-
tricular arrhythmias.

Conclusion
POST was identified in  2.8% of  medical university 
students aged 20–26 years, predominantly in women 
(83%), with a femaletomale ratio of 5:1. For initial diag-
nosis of POST, all patients presenting with orthostatic 
symptoms should undergo screening testing, includ-
ing measurement of HR and BP in the supine position, 
followed by upright position and/or headup tilt. Based 
on  screening test results, the  sensitivity, specificity, 
and accuracy of POST detection were 79.35%, 90.05%, 
and 85.26%, respectively. A significant increase in HR 
and BP parameters during orthostasis was observed 
predominantly in POST patients, indirectly suggesting 
a possible hyperadrenergic mechanism of orthostatic 
tachycardia. In these patients, the main approach to 
managing orthostatic symptoms, in  addition to life-
style modification, is  the  use of  betablockers and/
or ivabradine. During prospective followup, HT was 
diagnosed in  36.13% of  patients with POST, MVP 
in  23.87%, and ventricular extrasystoles in  38.06%. 
The development of HT was highly correlated (OR > 1) 
with a family history of HT (OR = 5.02), with increased 
BP in the upright position (OR = 3.05), while MVP was 
associated with retrograde atrial activation after pre-
mature ventricular complexes (OR = 12.4).

Conflict of interest: none declared.
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