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QisgionoriyHe Ta KniHiyHe posymiHHa QT, oo LQTc BKOYHO, 3HAXOAMTLCS HA MOYATKOBOMY PIBHI Ta
naneke Big baxaHoro.

Kputepil LQTc He nepernsganuncs BignoBigHO 40 BUMOT JOKa30BOI MeAULUHN.
B Bu3HayeHHi LQTc He BpaxoBytoTbCs NOro UmpkagHi (4000Bi) KonnBaHHS,
B Bu3HayeHHi LQTc He BpaxoByeTbCs BapiabenbHicTibcepuesoro putmy (BCP).

Y 0Cib HaBiTb 3 BU3HAYEHUMI FTEHETUYHUMI MYTaLlisiMu, XxapakTepHumun ana LQTc, iHTepBan moxe
3HaXOAMUTUCH B TaK 3BAHOMY (pi3iofIoriYHOMY AianasoHi.

HabyTtun LQTc HabaraTo cnpuaTnmBilLnm 3a BPOLXKEHNN.

Ocobnueol yBaru 3acnyroByrTe 0COOW 3 reHETUYHUMI MYTaLliSIMI, BUSHAYEHUMU XapaKTEPHUMU ANS
BpoaxeHoro LQTc, He3anexHo Big MOro NoLOBXEHOCTI, 3@ YMOB 3apeECTPOBAHUX XKUTTE3Arpo3yHYmx
(apuTMis TUNY NipyeT, CUHKOMNE, TOLLO) ABULL.

PekomeHaaLii Ta 3aCTEpPEXeHHS LWo4o BTpyYaHb Y 0cib 3 LQTc, 3a BUKIMIOYEHHAM 03BYYEHUX NONEPEHIM

MYHKTOM, Hel'lepeKOHﬂI/IBi. —



NNPABOA LQTC HE B LQTC

The QT interval should be measured preferentially in leads Il or Vi, where it has been proven to have greater
predictive value.

This interval indicates the duration of ventricular repolarization and is measured from the beginning of the Q
wave to the end of the T wave.

Conventionally, the formula proposed by Bazett is employed to correct the duration of the interval according to
the heart rate (QTc=QT/V RR, expressed in seconds).

Although measurement of the QT interval seems simple, less than 40% of physicians other than cardiologists,
less than 50% of cardiologists, and more than 80% of specialists in arrhythmia knew how to measure it

properly.

It is advisable for physicians to carry out manual measurement and not trust automated measurements, which
may be useful for other intervals, but are imprecise when calculating the QT interval.

The QT is a dynamic interval and the normal limits depend on several factors. Although a QTc interval of >440
ms in males and >460 ms in females is considered abnormal, one can find carriers of mutations as well as
healthy individuals within this range.

http://www.revespcardiol.org/en/clinical-and-genetic-characteristics-of/articulo/13109918/



CYYACHI PEKOMEHIALYII LLOOO OBMIPIB QTC

The QT interval should be measured in either lead |l or VV5-6. Several successive beats should be
measured, with the maximum interval taken.

Large U waves (> 1mm) that are fused to the T wave should be included in the measurement.
Smaller U waves and those that are separate from the T wave should be excluded.
The QT interval is defined from the beginning of the QRS complex to the end of the T wave.

The maximum slope intercept method is used to define the end of the T wave as the intercept between
the isoelectric line with the tangent drawn through the maximum down slope of the T wave (left).

When notched T waves are present, the QT interval is measured from the beginning of the QRS complex
extending to the intersection point between the isoelectric line and the tangent drawn from the maximum
down slope of the second notch, T2.

https://lifeinthefastlane.com/ecg-library/basics/qt_interval/



CYYACHI PEKOMEHOALII WOOO OBYUCIEHHA QTC

« The corrected QT interval (QTc) estimates the QT interval at a heart rate of 60 bpm.

« There are multiple formulas used to estimate QTc. It is not clear which formula is the most useful
(Bazett’s formula: QT = QT / V RR, Fredericia’s formula: QT = QT / RR "3, Framingham formula: QT =
QT +0.154 (1 - RR), Hodges formula: QT = QT + 1.75 (heart rate — 60).

- The RRinterval is given in seconds.
» Bazett's formula provides an adequate correction for heart rates ranging from 60 — 100 bpm.

» At heart rates outside of the 60 — 100 bpm range, the Fredericia or Framingham corrections are more
accurate and should be used instead.

« Ifan ECG is fortuitously captured while the patient’s heart rate is 60 bpm, the absolute QT interval
should be used instead!

https://lifeinthefastlane.com/ecg-library/basics/qt_interval/



KPUTEPII LQTC

QTc is prolonged if > 440ms in men or > 460ms in women.

QTc > 500 is associated with increased risk of torsades de pointes.

A useful rule of thumb is that a prolonged QT is longer than half the preceding RR interval.

https://lifeinthefastlane.com/ecg-library/basics/qt_interval/



PO3MNOAIN QTC Y OCIB 3 BPOIXEHMM LQTC TA IX
3[00POBUX POONYIB

Model showing distribution of the
heart rate-corrected QT interval
(QTc) in patients with mutations

in KVLQT1, HERG, or SCN5A, and
their unaffected family members.

&% ' «  The curve to the left describes

<!
=
B

distribution of unaffected members
and the curve to the right, affected
: members.

,f"Normal

‘ QTs

340 360 380 340420440460 480 500 520 540560 580 600 620
QTc, ms

http://www.revespcardiol.org/en/clinical-and-genetic-characteristics-of/articulo/13109918/



LQTC Y JOEOBOMY BUMIPI € Y KOXHOI'O
(BITACHI 3 H.€. LIETIK AHI)

[TauieHTn 3 eceHuianbHOK apTepianbHOK
rinepTeHsieo.

LQTc € y KOXHoro.

* binbLe HiX y 4eTBEPTUHK B 4aCOBOMY BUMIpI
3ycTpivyanbHicTe LQTC cknapae He pigLe Hix
2/3 Big noou.

Akwo rosoputu npo LQTc, 6e3 ambynatopHoro
MOHiTOpyBaHHA QTC He obinTuncs.

http://www.revespcardiol.org/en/clinical-and-genetic-characteristics-of/articulo/13109918/



BU3HAYEHHA

« Long QT syndrome (LQTS) is a rare congenital and inherited or acquired heart condition in which
delayed repolarization of the heart following a heartbeat increases the risk of episodes of torsades de
pointes (TdP, a form of irregular heartbeat that originates from the ventricles).

» These episodes may lead to fainting and sudden death due to ventricular fibrillation.

» Episodes may be provoked by various stimuli, depending on the subtype of the condition.

https://en.wikipedia.org/wiki/Long_QT_syndrome



KITACNOIKALIA

Congenital

«  Genetic mutations: LQT1 is due to mutations in the KCNQ1 gene, LQT2 is due to mutations in the
KCNH2 gene, LQT3 is due to mutations in the SCN5A gene, LQT4 to LQT13 have been described but
are responsible for <10% of cases.

«  Syndromes: Romano-Ward syndrome (It may result from a mutation in any one of 13 identified genes
and is not associated with deafness), Jervell and Lange-Nielsen syndrome (It is clinically characterised
by a very severe form of LQTS and sensorineural deafness), Andersen-Tawil syndrome (The patients
have periodic paralysis and ventricular tachyarrhythmias, and have a variety of dysmorphic features)

Acquired: Drugs, Electrolyte imbalances, Bradyarrhythmias, CNS lesions, Malnutrition.

http://bestpractice.bmj.com/best-practice/monograph/829/basics/classification.html



LUKAJTA SHWARTZ (1993) B AIAFTHOCTULI LQTC
CHOPOMA

Variable In its most characteristic presentation, with
obvious QT prolongation and stress-induced
syncope, the diagnosis of LQTc is quite
straightforward for physicians aware of the

Electrocardiogram
QTc ms* >480
460-470

450 (males) disease.
Torsade de pointes
T wave alternans
T wave notches in 3 leads

In cases of borderline QT prolongation and/or
absence of symptoms, however, a correct

Bradycardiat diagnosis may be more difficult.

Clinical history lts major limitation was that it used the
Syncope

With stress 9 traditional, but untested for diagnostic purposes,
Without stress cut off value of QT, >440 msec.

Congenital deafness
Family historyt
Family members with confirmed LQTS§
Unexplained sudden death in first-order family
members <30 years

*QTc calculated with the formula of Bazett (QTc=QT/ RR).
T Resting heart rate below the second percentile for age.
F$The same family member cannot be considered twice.

§Schwartz score =4: <1 point: low probability; 2-3 points: intermediate
probability; =4 points: high probability.

www.revespcardiol.org



EKT - SMIHW

» Marked prolongation of QT interval in a 15-year-old male adolescent with long QT syndrome (LQTS) (R-
R=1.00s, QT interval = 0.56 s, QT interval corrected for heart rate [QTc] = 0.56 s).

«  Abnormal morphology of repolarization can be observed in almost every lead (ie, peaked T waves,
bowing ST segment). Bradycardia is a common feature in patients with LQTS.

http://emedicine.medscape.com/article/157826-overview



NPN3HAKA TA CUMINTOMU

- LQTc is usually diagnosed after a person has a cardiac event (eg, syncope, cardiac arrest).
* In some situations, this condition is diagnosed after a family member suddenly dies.
* In some individuals, the diagnosis is made when an electrocardiogram shows QT prolongation.

« Ahistory of cardiac events is the most typical clinical presentation in patients with LQTc.

http://emedicine.medscape.com/article/157826-overview



KOHCYIbTALIA

« Acardiologist and a cardiac electrophysiologist are typically consulted when patients with LQTc are
evaluated.

« In families of patients with genotypically confirmed LQTc, genetic counseling of patients and family
members should be considered.

« Patients with LQTc are frequently hospitalized in a monitored unit after they have a cardiac event (eg,
syncope, cardiac arrest) to enable immediate rescue if cardiac arrhythmias recur.

« Asymptomatic individuals with LQTc usually do not require hospitalization. However, carefully evaluate
them and provide follow-up care in an ambulatory setting.

» Acardiologist or a cardiac electrophysiologist should examine patients with LQTc on a reqular basis.

http://lemedicine.medscape.com/article/157826-treatment



OBCTEXEHHA

«  Serum potassium and magnesium levels.
«  Thyroid function tests.
» Electrocardiography of the patient and family members.

* Anincreased QTc interval in response to standing up (“response to standing” test), which is associated
with increased sympathetic tone, can provide more diagnostic information in patients with long QT
syndrome. This increase in QTc in response to standing may persist in these patients even after heart
rate returns to normal.

»  Pharmacologic provocation with epinephrine or isoproterenol in patients with a borderline presentation.

*  Genetic testing of the patient and family members.

. an increased QTc interval in response to standing up can provide more diagnostic
information in patients with long QT syndrome

http://emedicine.medscape.com/article/157826-overview



KOMOPBIOHOCTI TA JOOBCTEXEHHA

e Asthma.

« In families of patients with genotypically confirmed LQTc, genetic counseling of patients and family
members should be considered.

- Patients with LQTc are frequently hospitalized in a monitored unit after they have a cardiac event (eg,
syncope, cardiac arrest) to enable immediate rescue if cardiac arrhythmias recur.

« Asymptomatic individuals with LQTc usually do not require hospitalization. However, carefully evaluate
them and provide follow-up care in an ambulatory setting.

» Acardiologist or a cardiac electrophysiologist should examine patients with LQTc on a regular basis.

http://lemedicine.medscape.com/article/157826-treatment



MoxXig oo NiKYBAHHA

All patients with long QT syndrome (LQTS) should avoid drugs that prolong the QT interval or that
reduce their serum potassium or magnesium level.

Potassium and magnesium deficiency should be corrected.

Although treating asymptomatic patients is somewhat controversial, a safe approach is to treat all
patients with congenital LQTS because sudden cardiac death can be the first manifestation of LQTS.

Beta-blockers are drugs of choice for patients with LQTS.

The protective effect of beta-blockers is related to their adrenergic blockade, which diminishes the risk of
cardiac arrhythmias. They may also reduce the QT interval in some patients.

http://lemedicine.medscape.com/article/157826-treatment



BETA-BJIOKATOPU

Beta-blockers are effective in preventing cardiac events in approximately 70% of patients, whereas
cardiac events continue to occur despite beta-blocker therapy in the remaining 30%.

Different beta-blockers demonstrate similar effectiveness in preventing cardiac events in patients with
LQTc.

Response to beta-blocker therapy may vary depending on the triggering event.

Beta-blocker therapy is effective when exercise triggers the event but is ineffective if the event happens
during sleep or arousal.

Although for years the recommended dosage of beta-blockers was relatively large (eg, propranolol 3
mg/kg/day, or 210 mg/day in a 70-kg individual), data now suggest that lower dosages have a protective
effect similar to that of large ones.

http://lemedicine.medscape.com/article/157826-treatment



MEWCMEKEPW | KAP[IIOBEPTEPU-OE®IEPUNATOPY

« The ICD has been shown to be highly effective in preventing sudden cardiac death in high-risk patients.

» High-risk patients are defined as those with aborted cardiac arrest or recurrent cardiac events (eg,
syncope or torsade de pointes) despite conventional therapy (ie, beta-blocker alone) and those with very
prolonged QT interval (>500 ms).

« The usefulness of implanted cardiac pacemakers is based on the premise that pacing eliminates
arrhythmogenic bradycardia, decreases heart-rate irregularities (eliminating short-long-short sequences),
and decreases repolarization heterogeneity, diminishing the risk of torsade de pointes ventricular
tachycardia.

« The use of an ICD may be considered as primary therapy if the patient has a strong family history of
sudden cardiac death.

http://lemedicine.medscape.com/article/157826-treatment



CTEJINEKTOMIA

« Left cervicothoracic stellectomy is
another antiadrenergic therapeutic
measure used in high-risk patients with
long QT syndrome (LQTS), especially in
those with recurrent cardiac events
despite beta-blocker therapy.

www.ncbi.nim.nih.gov/pmc/articles/PMC5099327/emedicine.medscape.com/article/157826-treatment



ABNALISA

* It has been reported that ablation of the
extrasystole, which in some cases initiates the
ventricular arrhythmia, can be carried out with a
reduction in the incidence of episodes.

* However, there are no long-term studies with an
appropriate number of patients to justify routine use
of this technique.

* TBepaxeHHs O0e3BigHOCHI LQTc, AKwWwo 3BepTaTy
yBary came Ha LQTc.

http://a54.idata.over-blog.com/4/11/92/48/Cardioversion/atrial_fibrillation_ablation.jpg revespcardiol.org/en/clinical-and-genetic-characteristics-of/articulo/13109918/



MIPKYBAHHSA WO4O ®I13MYHOI AKTMBHOCTI

Physical activity, swimming, and stress-related emotions frequently trigger cardiac events in patients with
long LQTc.

Therefore, discourage patients from participating in competitive sports.

http://lemedicine.medscape.com/article/157826-treatment



'EHRA TEPANIA

»  Gene-specific therapy is an area under investigation in the treatment of LQTc.

» Potassium supplementation will increase serum potassium levels and may partially correct the
repolarization abnormality in patients with LQT2

« Sodium channel blockers such as mexiletine, flecainide, and ranolazine have been used to a limited
extent in high risk LQT3 patients refractory to B-blockers or in patients with recurrent events despite ICD
and LCSD therapies.

ncbi.nim.nih.gov/pmc/articles/PMC5099327/emedicine.medscape.com/article/157826-treatment



JIKW, AKX CNIL YHUKATHA

«  Epinephrine (adrenaline) for local anesthesia or as an asthma medication.

*  Antihistamines.

* Antibiotics (Erythromycin, Trimethoprim, Pentamidine)

» Heart medications (Quinidine, Procainamide, Disopyramide, Sotalol, Probucol, Bepridil, Dofetilide)
«  Gastrointestinal medications (Cisapride)

* Antifungal drugs

*  Psychotropic drugs

*  Medications for potassium loss

http://lemedicine.medscape.com/article/157826-treatment



PE3IOME AMEPUKAHCBLKNX TA EBPOMENCBKIMX
FTAVONAMHCIB

»  No participation in competitive sports for patients with the diagnosis established by means of genetic
testing only.

»  Beta-blockers should be given to patients who have QTc-interval prolongation (>460 ms in women and
>440 ms in men) and are recommended (class lla) for patients with a normal QTc interval.

* Animplantable cardioverter-defibrillator (ICD) should be used in survivors of cardiac arrest and is
recommended (class lla) for patients with syncope while receiving beta-blockers.

« |CD therapy can be considered (class lIb) for primary prevention in patients with characteristics that
suggest high risk (including LQT2, LQT3, and QTc interval >500 ms).

http://lemedicine.medscape.com/article/157826-treatment



IHTepsan QT Bigobpaxae He nuLLe enekTPUYHY, ane enekTpo-XimMiko-MexaHiyHy CUCTONY LWNYHOYKIB
cepus. LQTc mae posrnsgatucs TOMy He Tiflbki B TEPMIHAX PU3NKY BUHUKHEHHS XWUTTEBO Hebe3neuHux
apuTMin, ane i noro BNnunBY Ha BioMexaHiky LUyHouKiB cepud. [ogoBxeHa cucTona LWyHOYKIB cepus
Mae cTaTu NpeaMeTOM creuianbHOro 4OCNiAXXeHHS 3 Haronocamu, Hanpuknag, Ha ix KoeiuieHTi
KOPWUCHOI AiT Ta MOXIMBUX CTPYKTYPHUX 3MiHAX, BaXMBO, 9K 4OAATKOBOMY (DaKTOPY BUHUKHEHHS
KNTTEBO HEDE3MEYHUX apUTMIN B Pi3HUX YMOBAX, B MepLLy Yepry pisHOMaHITTI cepLeBO-CyA0BUX
3aXBOPOBaHb.

Kputepii LQTc BCTaHOBIEHI 3HAYHOK YaCTUHOK [0 3anpoBamXXeHHs LOKa30BOI MeanLMHKM | NoTpebyoThb
nepernagy. Kputepii maloTb BpaxoByBaTu He nuLe CTaTesi BIAMIHHOCTI, ane i npupoay, B NepLuy yepry
BPOKeHU Ta HabyTum ctaH, LQTc, a Takox Bik 0coOW, Ta 3aranibH1M KapaioBackynspHum (ComaTUuHui)
PU3KK.

B ouiHui umpkagHux (0obosux) konmaHHsaX QT € 4OUINbHUM He NULLIE BUMIP NOr0 MakCMMarnbHoOro,
cepeHbOro i MiHiManbHOro 3HayYeHb Ta gucnepcil, ane i yactoTn 3yctpivansHocTi LQTc. Mae byTu
LOCTIIKEHNA MOXITMBIWIA BNIIMB YacToTH 3ycTpivanbHocTi LQTC B LupkagHomy (4ob6oBoMy) BUMIpI Ha
CTaH Ta BUTOKW 340POB’A nawjieHTa. |

__———_



BcTaHOBNEHe 3HaYeHHS CTPecoBMX hakTopiB B peanisauil XMTTeBO Hebe3neyHnx CTaHiB 3a yMOB
NOpYyLUEHOI HePBOBO-ryMOPanbHOT perynauil Ta MOXIMUBICTb IX BUSBNEHHS 3 BUKOPUCTAHHAM TEXHOIOTI|
BCP ctaBuTb NMTaHHS WoA0 pO3pobKM cTaHaapTy NPpOTOKONY.

[OucnaHcepHun Harnag 3a nadieHtamy 3 BU3HaYeHUMU reHETUYHUMMU MyTaLisMU, XapakTePHUMM 4NS
LQTc, Mae BUKOHYBATUCS HE3ANEXHO BiJ BCTAHOBMEHOI Y HUX A0BXMHKM QT.

OBMeXeHHs Ha MeJMKaMeHTO3Hi BTpy4aHHs y ocib 3 HabyTum LQTC MoXyTb ByTH CKOPOYeHi LISXOM
BpaxyBaHHS pe3ynbTaTiB nonepeaHbo NpoBeaeHnx papmMakosoriyHnx npob, KON BOHW 3aCTOCOBYOTHLCS
Yy BUNAZKax iX NO3UTUBHUX pesyNbTaTiB.

Ocobam 3 reHeTUYHUMK MyTaLiIMU1, BU3HAYEHUMM XapakTepHumu ans spogxeHoro LQTc, mae
npuainaTucs ocobnuea ysara He3anexHo Bif MOro NOAOBXKEHOCTI, 3@ YMOB 3aPEECTPOBAHMX KUTTEBO
Hebe3neyHux (apuTMis TUNy NipyeT, CUHKOME, TOLLO) ABMULY,.

LLlono ocobnmBoi yBaru ocobam 3 reHeTUYHUMI MyTaLisiMu, BU3HAYEHUMU XapaKTEPHUMU ANS
BpoaxxeHoro LQTc, He3anexHo Big MOro NOAOBXEHOCTI, 3@ YMOB 3apeeCTPOBAHUX XKUTTEBO HEOE3MNEYHMX

(apuTMis TMNY nipyeT, CUHKONE, Ti_ |



