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CARDIOLOGY

RESUME

Inappropriate sinus tachycardia (IST) is a sinus tachycardia unexplained by visible
physiological and secondary causes with a resting heart rate of more than 100 beats
per minute. The true prevalence of IST is unknown. At the same time, IST seems
to be common in normal pregnancies, which causes significant difficulties in differ-
ential diagnosis and patient management. There is no practice of diagnosing IST
in Russia. An analysis of the literature revealed no descriptions of clinical cases of IST
in pregnant women in Russian publications and found only one report of IST in the re-
view article.

The paper presents a clinical case of IST in a 33-year-old woman in the third trimes-
ter of pregnancy. The patient had sinus tachycardia with a heart rate of 180 beats
per minute, accompanied by complaints of shortness of breath, weakness, and pal-
pitations. During Holter monitoring, sinus tachycardia was recorded during both day-
time and nighttime hours. A differential diagnosis with paroxysmal reciprocal sinus
tachycardia and postural orthostatic tachycardia syndrome was performed. Other
potential causes of sinus tachycardia were ruled out. The diagnosis of ICT has been es-
tablished. Therapeutic options were limited due to pregnancy. Administration of me-
toprolol succinate at a dose of 25 mg produced only a modest reduction in heart rate
to 120 beats per minute. At 38 weeks of gestation, delivery was performed via cesarean
section. During dynamic follow-up 4 months after delivery, a decrease in tachycardia
to 100 beats per minute was noted, which requires continued monitoring.

The features of the presented clinical case are the extremely high heart rate for the si-
nus rhythm described for the first time (180 beats per minute) and persistent moderate
sinus tachycardia 4 months after delivery.
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PE3IOME

Heguzuonozuueckas cuHycosaa maxukapous (HCT) — 3mo HeobwAcHUMAA 8UdU-
MbIMU (hU3UOJI02UYECKUMU U 8MOPUYHBIMU NPUYUHAMU CUHYCcO8ds Maxukapous
c yacmomoli cepOeyHbix COKpauwyeHuli 8 nokoe 6onee 100 8 1 MUH. icmuHHas pacnpo-
cmpaHeHHocme HCT HeuzsecmHa. [pu asmom HCT, no-gudumomy, HepeOKo ecmpe-
yaemcsa npu HOPMAsbHO npomekaioujeli bepeMeHHOCMU, YMO 8bi3blgaem cyuje-
CmeeHHble 3ampyoHeHuA 8 dugghepeHyUanbHOU OUazHOCMUKe U makmuke 8edeHus
nayueHmoas. [lpakmuka nocmaHosku ouazHo3a HCT e Poccuu omcymcmeayem. [Ipu
aranuse UMepamypel He 8bisi8/1€HO ONUCAHUU KuHUYeckux ciydaes HCT y bepe-
MeHHbIX 8 0meYeCcmeeHHbIX U30AHUAX U 06HApyXeHo uwb 00HO coobweHue o HCT
8 0630pHOl cmameoe.

Bpabome npedcmasneH knuHu4eckuti cnydat HCTy 33-nemHeli xxeHWUHbl 8 mpemeo-
eM mpumecmpe 6epeMeHHOCMU. Y nayueHmKU 8biig/IeHd CUHYCO08AA MAxuKapous
¢ yacmomod 180 8 MUH., CONPOBOXOABWAACA XANO6AMU HA 00bIWKY, C/1ab6oCMb,
cepoyebueHue. [Tpu xoIMePOBCKOM MOHUMOPUPOBAHUU CEpOEYHO20 pUMMA CUHY-
€08aA Maxukapousa pe2ucmpuposandce Kak 8 OHegHble, MAK U 8 HOYHbIe Yacel. [po-
sedeH OughepeHyuanbHbIl OUAzHO3 C NAPOKCU3MASIbHOU peyunpokHoU cuHycosol
maxukapoueli U CUHOPOMOM NOCMYpPaabHOU opmocmamuyeckol Maxukapouu.
WcknoyeHsl Opysue 803MOXHbIE NPUYUHBI CUHYCOBOLU maxukapouu. YcmaHossieH
duazHo3 HCT. Hanu4ue 6epeMeHHOCMU 02pAaHU4UBAI0 803MOXHOCMU MEOUKAMEH-
mo3Hol mepanuu. Ha ¢poHe npuema memonposnona cykyuHama 25 mz ommeyarn-
CA He3HavyumesibHbll 3¢hheKm No CHUXEHUI 4acmomesl cepOeyHsbIx cokpaujeHul
00 120 8 MuH. Ha cpoke 38 Hedesnb nposedeHo podopaspelueHue nymem Kecapesad ce-
yeHus. B xo0e OuHamuyeckoz2o HabooeHUs Yepes 4 Mecayad nocsie po0o8 OMMeUYeHO
yMeHbWweHue maxukapouu 0o 100 8 MUH, Y4mo mpebyem npo0os/mKeHUA Hab1l00eHUA.
OcobeHHOCMAMU NpedcmassieHHo20 KUHUYEeCKo20 C/ly4ads Aefifaemca ONUCaHHAsA
snepavle Ype3sblHaliHo 8bICOKAA 08 cuHyco8o2o pumma YCC (180 8 1 MuH.) u coxpa-
HAIOWAACA yMepeHHas CUHYco8as maxukapous Yepes 4 mecaya nocsie pooos.

Knroyeegoie cnoea: CUHYycoeas maxw(apaun, 6€peM€HHOCI'nb, Headek8aMHas CUHY-
cosas maxump@us

Ona yntnpoBaHua: EHuceesa E.C., MpoTacos K.B., ®egopuumna O.B., Bnactok T.I1., Xpam-
uoBa H.A. Hedursnonormnueckas cvHycoBas TaxnKapAus, BbisiBNIeHHasA BO Bpems 6epemeH-
HOCTV (onrcaHWe KNuHMYeckoro cnydas). Acta biomedica scientifica. 2025; 10(6): 68-75.
doi: 10.29413/ABS.2025-10.6.8
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INTRODUCTION

In 1939, Codvelle and Boucher [1] first described
inappropriate sinus tachycardia (IST), which is a be-
nign condition characterized by symptoms that occur
in patients with sinus tachycardia. The 2015 Consensus
defines IST as sinus tachycardia with a heart rate (HR)
at rest exceeding 100 beats per minute (bpm), an aver-
age 24-hour HR exceeding 90 bpm during Holter moni-
toring, and symptoms associated with persistent tachy-
cardia [2].

The symptoms of IST are nonspecificand caninclude
weakness, fatigue, dizziness, palpitations, and other
symptoms at rest, during minimal exertion, or during
recovery that cannot be explained by physiological
demands. IST is a diagnosis of exclusion that can only
be made after ruling out various potential causes of si-
nus tachycardia, such as dehydration, hyperthyroidism,
bleeding, iron deficiency anemia, hypoxia, pulmonary
embolism, heart failure, trauma, inflammation, infec-
tion, and postural orthostatic tachycardia syndrome
(POTS) [3-5].

The exact prevalence of IST remains unknown. Ac-
cording to an OPERA study (Oulu Project), which ex-
amined the risk of atherosclerosis, the estimated prev-
alence of IST was 1.16 %. However, this figure likely
does not represent the true prevalence in the general
population, as the study only included individuals aged
40-59 years [6], whereas IST is more common in young-
er individuals [3, 5, 71.

The pathogenesis of IST involves multiple factors.
Potential mechanisms include dysregulation of the sinus
node’s automaticity, decreased parasympathetic activity
caused by autoantibodies targeting M, receptors or hy-
poactivity, and increased sympathetic activity resulting
from autoantibodies against beta-adrenoceptors or be-
ta-adrenoceptor hyperactivity [2, 4, 5, 8].

Pregnancy is a common trigger for IST [7, 9]. Due
to the fact that sinus tachycardia is frequently observed
during pregnancy, IST often goes unnoticed [9, 10].
The mechanisms behind IST in pregnancy relate to sym-
pathetic activation and changes in baroreceptor sensi-
tivity [3, 7, 10]. The diagnosis of IST in pregnant wom-
en is based on the 2015 Consensus Criteria. However,
in certain cases, diagnosis can be challenging, as heart
rate (HR) physiologically increases during pregnancy
and up to 10 % of healthy pregnant women have resting
HRs exceeding 100 bpm [3].

The prognosis for IST is generally favorable. A follow-
up study of 305 patients for over 3.5 years did not reveal
any cases of tachycardia-induced cardiomyopathy [7].
Typically, patients with IST do not have structural heart
disease [5, 7], although isolated cases of tachycardia-in-
duced cardiomyopathy have been reported [2], includ-
ing in pregnant women [10]. Treatment of IST in preg-
nant women presents challenges due to the potential
risks to the fetus and the lack of conclusive evidence
regarding the safety of certain medications during
pregnancy.
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AIM

To present a case report of IST in a pregnant patient
and discuss the approaches to its diagnosis, differential
diagnosis, and management.

CASE REPORT

Informed consent for the publication of medical data
and examination results was obtained from the patient.

Patient, K.P.A., a 33-year-old woman, was admitted
to the cardiology department on April 14, 2025, at 30
weeks gestation. The patient presented with palpita-
tions, both at rest and during activity, which reached
160-180 bpm, accompanied by shortness of breath.
The patient denied any sudden onset of the palpitations
or dependence of HR on body position. The blood pres-
sure (BP) was 100/70 mmHg. For the past three months
(since the 27" week of pregnancy), the patient had been
taking metoprolol succinate at a dose of 25 mg. How-
ever, despite this treatment, the tachycardia persisted
at this dose. In April 2025 (at 30 weeks), evidence of im-
paired placental blood flow was noted, and the metop-
rolol dosage was reduced to 12.5 mg.

On April 14 (while still taking metoprolol suc-
cinate 12.5 mg), the patient underwent evaluation
by a cardiologist, who documented a heart rate
of 186 bpm and blood pressure of 89/78 mmHg, leading
to hospitalization.

The patient reported a history of tachycardia dating
back to childhood. Previous electrocardiogram (ECG)
records were unavailable. The patient had never expe-
rienced sudden palpitations, and she had been able
to tolerate physical activity and was active in sports.
This was her first pregnancy. In December 2024, at 12
weeks gestation, Holter monitoring showed a mean 24-
hour HR of 119 bpm, a mean nocturnal HR of 96 bpm,
and a maximum HR of 178 bpm. Based on these findings,
metoprolol succinate was prescribed at a dose of 25 mg
per day. In February 2025, the patient was diagnosed
with mild iron deficiency anemia (hemoglobin 103 g/L,
ferritin 2.7 pg/L). Oral iron supplementation in the form
of ferric hydroxide polymaltose complex was prescribed,
and serum iron levels increased to 24.48 umol/L after
treatment.

On admission, the patient’s height was 165 cm
and weight was 70 kg. Oxygen saturation was 98 %
and body temperature was 36.5°C. The general con-
dition was satisfactory. The skin was of normal col-
or and texture, and respiratory rate was 12 breaths
per minute. Lungs exhibited vesicular breathing with no
crackles, and heart sounds were rhythmic with no mur-
murs. HR was 180 bpm. There was no jugular venous dis-
tension and BP was 124/87 mmHg. The abdomen was
enlarged due to the presence of a pregnancy, but there
was no edema. Fluid intake was adequate.

The Table shows dynamic changes in HR and BP
during hospitalization.



The ECG performed on April 14,2025, revealed sinus
tachycardia with a heart rate of 180 bpm. The PQ inter-
val was 0.12 s, the QRS duration was 0.06 s, and the QT
interval was 0.26 s. The QTc was 0.4 s. There was no devi-
ation in the electrical axis (Fig. 1).

Fetal ultrasound (April 17, 2025). Gestational age:
30 weeks and 4 days. Fetal HR: 133 bpm. Reduced fetal
growth and low birth weight have been observed. There
is no evidence of impaired uteroplacental or fetoplacen-
tal blood flow.

TABLE

Thyroid ultrasound (April 22, 2025). Diffuse changes
in the thyroid gland were noted.

Echocardiography (April 24, 2025): normal valves,
no chamber enlargement, no ventricular hypertrophy.
Left ventricular ejection fraction (Simpson): 56 %. Right
ventricular systolic pressure (by tricuspid regurgitation):
30 mmHg. No pericardial effusion. Transmitral diastolic
flow with E and A peak merged due to tachycardia. Infe-
rior vena cava was not dilated, collapsing > 50 % during
inspiration.

DYNAMICS OF HEART RATE AND BLOOD PRESSURE OF THE PATIENT K.P.A.

April 14, 2025,

Parameter 4:00 p.m. 8:00 p.m.
HR, bpm 180 167
BP, mmHg 120/80

Note. BP - blood pressure; HR — heart rate.

FIG. 1.
ECG of patient K.P.A. from April 14, 2025

April 14,2025,
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April 15,2025 April 18, 2025 April 25, 2025

166 148 142

122/84 117/78



Holter monitoring (April 16, 2025, while taking
metoprolol 12.5 mg) was performed. The duration
of monitoring was 24 hours, during which sinus rhythm
was recorded. The mean heart rate was 141 bpm,
with a minimum of 110 bpm at 3:40 a.m. and a maxi-
mum of 176 bpm at 9:51 a.m. The mean daytime heart
rate was 150 bpm and the mean nighttime heart rate
was 123 bpm. There was no ectopic activity or pauses
recorded.

The laboratory examination revealed mild normo-
chromic anemia (red blood cells 3.06 x 10'%/L; hemo-
globin 96 g/L; hematocrit 28.2 %; mean corpuscular
hemoglobin 31.5 pg; mean corpuscularhemoglobin con-
centration 342 g/L). Serum iron levels were 31.8 umol/L.
Glucose, creatinine, and potassium levels were within
normal ranges. Free thyroxine level (T4: 5.19 pmol/L),
free triiodothyronine level (T3: 3.64 pmol/L), thyroid
stimulating hormone level (2.66 plU/mL), and anti thy-
roid peroxidase antibody level (0.32 1U/mL) were all
within the reference ranges.

During her stay in the cardiology unit, the pa-
tient continued taking metoprolol succinate 25 mg.
On April 28, 2025, she was discharged from the unit
with the following diagnoses: pregnancy at 32 weeks.
Inappropriate sinus tachycardia. Mild iron deficien-
cy anemia.

The patient was seen at the perinatal center for con-
sultation. During the examination, the HR was 120 bpm
and BP was 114/72 mmHg. Fetal movement count was
more than 6 in two hours. The uterus was of normal tone
and the fetal heart rate was 126 bpm. Hospitalization
for the pathology of pregnancy department of the re-
gional perinatal center on June 4, 2025 was recommend-
ed. On June 7, 2025 at 38 weeks gestation, a scheduled
cesarean section was performed.

After delivery, four months later, the patient was
invited for follow-up evaluation. The ECG showed sinus
rhythm of 100 bpm. The patient reported feeling well
and was continuing breastfeeding. In the postpartum
period, the patient discontinued metoprolol. Continued
monitoring of symptom dynamics and heart rate was
recommended.

DISCUSSION

The relevance of this clinical case lies primarily
in the rarity of the diagnosis of IST. In the Russian medical
literature, we have found only one mention of IST
in a review article [11], with no descriptions of cases
of IST in pregnant women. In the international literature,
there are isolated case reports of IST in pregnant women
[10, 12], as well as a retrospective cohort study of 19
women [9]. However, the actual prevalence of IST is likely
to be higher than reported, especially among pregnant
women, where IST may be misdiagnosed as a normal
consequence of pregnancy. Interest in IST has increased
since it was recognized as occurring frequently
as part of post-COVID syndrome. The 2025 guidelines
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of the Russian Society of Cardiology on supraventricular
tachycardias emphasize the need to differentiate
physiological from non-physiological tachycardia,
but they do not provide criteria for the diagnosis
of IST [13]. The recently published ESC Guidelines
on cardiovascular disease in pregnancy do not include
information on IST [12]. This lack of information creates
difficulties for healthcare professionals in the differential
diagnosis and treatment of this condition.

Pregnancy has been shown to be associated
with anincreased incidence of arrhythmias, such as sinus
tachycardia [15], which can be caused by hypovolemia,
hypoxemia, anemia, or infection. In some cases, these
arrhythmias may occur without an identifiable underly-
ing medical condition [16]. Identifying and treating ar-
rhythmias is essential for optimizing the health of both
the mother and fetus [17].

During pregnancy, HR increases by 3-5 % in the first
trimester, 10-15%inthe second,and 15-20%in the third
[18]. After 18 weeks of gestation, an HR exceeding
100 bpm and after 28 weeks exceeding 105 bpm is ob-
served in more than 10 % of healthy pregnant women
[19]. Therefore, some authors argue that the current di-
agnostic criteria for IST [2], which define a resting sinus
rhythm of 100 bpm as the upper limit of normal HR, may
be too low for pregnant women [12]. Others maintain
that, despite a 10-20 bpm increase in HR, resting tachy-
cardia > 95 bpm is rare in pregnant women [20]. Con-
sequently, resting sinus tachycardia exceeding 100 bpm
in pregnant women in the absence of other causes
should be considered as IST [9, 10].

Our patient had sinus tachycardia that far exceeded
the level expected as a normal response to pregnan-
cy. Other potential causes of sinus tachycardia, such
as hyperthyroidism, infection, cardiac or pulmonary
pathology, were ruled out. Pulmonary embolism was
also excluded. Mild anemia was unlikely to account
for the significant tachycardia. Mean corpuscular he-
moglobin (MCH), mean corpuscular hemoglobin con-
centration (MCHC), and serum iron levels were within
normal ranges. The modest decreases in hemoglobin
and red blood cell counts could be attributed to physi-
ological changes associated with pregnancy. Therefore,
the patient was diagnosed with IST. Notably, the sever-
ity of the tachycardia in this case was unusual: resting
HR reached up to 180 bpm, and Holter monitoring re-
vealed a mean 24-hour HR of 141 bpm, a daytime mean
of 150 bpm, and a nocturnal mean of 123 bpm. Sharp
et al. described IST in 19 pregnant women, with a maxi-
mum resting HR ranging from 101 to 148 (121 + 16) bpm
and a mean 24-hour HR on Holter monitoring of 92—
118 (99 £ 6) bpm [9].

Differentiation between IST and POTS is necessary.
POTS is characterized by symptoms that occur when
a person assumes an upright position, along with an in-
crease in HR of > 30 bpm (or = 40 bpm in individuals
aged 12-19 years), in the absence of orthostatic hypo-
tension (a decrease in systolic BP > 20 mmHg) [2]. Assess-
ment of HR and BP during orthostatic stress is essential



for differentiating between IST and POTS, and tilt-table
testing may sometimes be required [2, 5, 8]. In our pa-
tient, tachycardia was consistently present in both su-
pine and standing positions. Holter monitoring showed
marked sinus tachycardia at night (in the supine po-
sition), with an average nocturnal HR of 126 bpm.
The lowest nocturnal HR was 110 bpm. Upon standing
up (based on correlation between heart rate and diary
entries), there was no significant increase in HR. These
signs rule out POTS.

Differential diagnosis of IST and sinus reciprocating
tachycardia. The ECG features of IST and sinus recipro-
cating tachycardia can be similar. In contrast to parox-
ysmal tachycardia, IST is characterized by gradual accel-
eration and deceleration of heart rate (HR). Paroxysmal
sinus reciprocating tachycardia is characterized by sud-
den onset and termination [3, 5, 8], and can be triggered
by premature atrial beats. These episodes can be termi-
nated with the use of adenosine or vagal maneuvers [8].
In our patient, the absence of sudden episodes of onset
and termination during Holter monitoring led us to rule
out paroxysmal atrial tachycardia. Shortening of the PQ
interval is a characteristic feature of IST, while prolonga-
tion of the PR interval is seen in atrial tachyarrhythmias
[20]. During sinus tachycardia, our patient exhibited
a PQinterval of 0.12 s at an HR of 180 bpm.

Treatment of IST typically involves {-blockers
and non-dihydropyridine calcium channel blockers [5,
8, 22]. Although B-blockers are commonly used, in a ret-
rospective study by Shabtaie et al., only 20 % of the 245
patients experienced symptom improvement, and only
4 % achieved complete resolution of symptoms. The ef-
fectiveness of non-dihydropyridine calcium blockers was
also low, with only 10 % of patients experiencing symp-
tom improvement and none achieving resolution [22].

Ivabradine, which blocks the If channels in the si-
nus node, inhibits its automaticity [23]. A pooled anal-
ysis of nine prospective studies including 145 patients
found that ivabradine significantly decreased resting
and maximum HR and improved symptoms, while being
well-tolerated [8]. Comparative studies of ivabradine
versus beta-blockers (metoprolol succinate and bisop-
rolol) showed advantages of ivabradine in terms of ef-
ficacy and tolerability [8, 24]. Unlike beta-adrenergic re-
ceptor blockers, at lower doses, ivabradine has a more
potent effect on sinus node automaticity at higher HR
and is more effective for treating IST [25, 26]. lvabradine
lowers baseline, average, and maximum HR and reduc-
es symptoms with a good safety profile [25]. According
to Khan et al., these findings support using ivabradine
as first-line therapy for IST [25]. In a small trial of 20 pa-
tients, a combination of ivabradine and metoprolol was
superior to metoprolol alone [22].

In cases of drug-resistant IST, catheter ablation may
be considered as a treatment option. A retrospective
analysis by Shabtaie et al., involving 305 patients treat-
ed at Mayo Clinic between 1998 and 2018, found that
55 (18 %) patients underwent ablation, with 90.9 %
being endocardial and 9.1 % being epicardial, due
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to medication non-response. A high complication rate
(34.5 %) was noted, including 3.6 % cases with perfo-
ration [22]. Another option for patients who do not re-
spond to therapy is AV node ablation with pacemaker
implantation [26].

Treatment of IST during pregnancy presents a par-
ticular challenge, as ivabradine is contraindicated [10].
Metoprolol succinate has been shown to be effective
in some cases [27], and compared to other beta-block-
ers, it has the least impact on fetal birth weight reduc-
tion [15]. Atenolol is also contraindicated during preg-
nancy [10, 15].

Our patient was treated with metoprolol succi-
nate, starting at a dose of 25 mg. Due to the detection
of low fetal weight and growth restriction by ultrasound,
the dosage was subsequently reduced to 12.5 mg.
Despite the administration of metoprolol, there was
a modest improvement in the effectiveness, with the HR
remaining at approximately 120 bpm. In the postpar-
tum period, after the discontinuation of [-blocker
treatment, a moderate decrease in HR to approximately
100 bpm was noted.

According to available literature, calcium channel
blockers do not appear to be associated with an in-
creased risk of congenital abnormalities. Verapamil has
been considered safe for use during pregnancy and lac-
tation [15], although its efficacy may be limited [22].
If medication proves ineffective, ablation may be con-
sidered as an alternative treatment option, but it car-
ries the risk of substantial fetal radiation exposure. Nev-
ertheless, despite this relative contraindication, there
have been reports of successful ablation in a pregnant
woman with IST and tachycardia-induced cardiomyop-
athy [10].

This case is notable for its exceptionally high rest-
ing HR (180 bpm) in a patient with a sinus rhythm.
To our knowledge, this is the first time such a high
resting rate has been reported in the literature for this
condition. In previous studies of IST, the highest rest-
ing heart rate observed was 148 bpm [9]. Additional-
ly, tachycardia in this patient persisted for 4 months
after delivery, while most patients with IST reportedly
return to normal heart rates after delivery [9]. This re-
quires continued follow-up and consider the possibility
of reinitiating rate-controlling therapy, as well as closely
monitoring for the development of tachycardia-induced
cardiomyopathy.

CONCLUSION

This case report describes the diagnostic process,
differential diagnosis, clinical course, and treatment
of inappropriate sinus tachycardia in a pregnant patient.
The diagnosis of IST is very rarely established in Russian
clinical practice. The case stands out for the extremely
high heart rate for a sinus rhythm (up to 180 bpm), which
has not been previously described, and for the detailed
description of the long-term course of the condition.
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