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TREATMENT OF ARTERIAL HYPERTENSION AND QTe¢
INTERVAL DURATION THROUGH CLINICAL PRACTICE

Tselik N. E., Shevchuk M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

This clinical case presents the treatment of arterial hypertension (AH) with improvement levels of daily
average blood pressure (BP) in comparison with the initial level at the background of increasing the
proportion of elongated corrected interval QTc and a violation of the average daily profile. The patient K.
receiving ramipril in the morning 5 mg and 10 mg evening after 3 months during the control of daily
monitoring of BP and ECG there is a decrease of average daily SBP and DBP daily average. Normalization of
the average daily profile of DBP from «excessive degree of nocturnal BP reduction «in the» normal degree of
nocturnal BP reduction». At the same time, however, there is an increase in the number of episodes of
lengthening the interval corrected QTc and increase the proportion of elongated corrected interval QTc as
well as the conversion of the average daily profile SBP «excessive degree of nocturnal BP reduction» in the
«insufficient degree of nocturnal BP reduction», which increases the risk of acute cardiovascular events and
requires further adjustment of therapy. This case demonstrates the individual patient's response to
antihypertensive therapy in view of increased psycho-emotional stress associated with the specifics of her
work.

KEY WORDS: arterial hypertension, ambulatory blood pressure monitoring, ECG monitoring, the
insufficient degree of night BP decrease, excessive degree of nocturnal BP reduction, normal degree of
nocturnal BP reduction

TEPAIIISI APTEPIAJIBHOI T'IIEPTEH3II I TPUBAJIICTD IHTEPBAJIY QTc YEPE3 KJATHIYHY
INPAKTHUKY

Ienix H. €., Ille¢uyk M. 1.
XapbKoBCKil HarioHa bpHUH yHiBepcureT iMeHi B.H.Kapasina, m. XapbkiB, Ykpaina

OnwucaHo KITiHIYHUE BHIAIOK Teparii TinepTOHIYHOI XBOPOOU 3 MOJIMIIEHHSIM CepeIHbOJ000BUX D
AT mopiBHSHO 3 TOYAaTKOBMM piBHEM Ha TJI IMiJBHUILEHHS NHUTOMOI BarW MOJOBXEHOI'O KOPHI'OBAHOT'O
inTepBany QTc i mopymeHHsM cepenHboz000Boro npodinro. YV namientku K. Ha GoHi npuitoMy paMinpuiry
10 Mr BpaHIi i 5 Mr BBedepi uepe3 3 Micsili pU MPOBEIEHHI KOHTPOJIBHOro q000oBoro MoHitopyBaHus AT ta
EKI' BimsHauaeThcs 3HWKEHHS cepenubogoooBoro CAT 1 cepeanbomoboBoro JIAT. Hopmamizamis
cepennbonoboBoro mnpodimo JAT 3 «HaaMmipHOro HiYyHOTO 3HIKEHHS AT» 0 «HOPMAajabHOTO CTYIICHIO
HigyHoro 3HwkeHHS AT». Ilpu npoMy, mpoTe, BiA3HAYAETHCS 3OUTBIICHHSA YHCIA €Mi30[iB ITOJOBKCHHS
kopurosaHoro inTepBairy QTc i miBHIIEHHS MTUTOMOI Bard MOJOBXKEHOro KopuroraHoro inrepsairy QTc, a
TaKoX KOHBepTalis cepenHbonoboBoro npodimo CAT 3 «uaamipHoro HiuHoro 3HWxeHHs AT» g0
«HEIIOCTATHHOTO CTYIIEHIO HIYHOTro 3HMKeHHsI AT», 10 301IIbIlIye pU3UK TOCTPUX CEPIEBO-CYJMHHHUX MOAIHN 1
BHMarae IMoJaybIIol Kopekili Teparii. J[aHW{ KIIHIYHHA BHUNAIO0K JEMOHCTPYE IHAMBINYadbHY BiIMOBIIH
MAI€EHTKYA Ha TIIOTEH3MBHY TEPAIilo 3 ypaxyBaHHSIM IiJIBUIIEHOTO MCUXOEMOLIHHOr0 HaBaHTa)KEHHS, IO
TTOB'sI3aHO 31 crieIdikoro ii podoTH.

K/TIO4YO0BI CJ/IOBA: rineproHiyHa XBOp00a, M0OOBE MOHITOPYBAHHsS apTepiaibHOIO THCKY, JT00OBE
MoniTopyBanHst EKT', HegocraTHs cTymniHb Hi4HOro 3HM)KeHHst AT, HaJUIMIIKOBA CTYIiHb HIYHOTO 3HKEHHS
AT, HopMmainbHa cTymiHb HiYHOTO 3HKEHHS AT

TEPAIIUSI APTEPUAJIBHOM T'MIIEPTEH3UM U ITPOJIOJI)KUTEJIBHOCTH UHTEPBAJIA QTc
YEPE3 KNIMHUYECKYIO IIPAKTUKY

Ilenuk H. E., Illeguyx M. U.
XapbKoBCKuil HalmoHanbHbIN yHUBepcuTeT uMeHu B.H. Kapa3suna, r. XapekoB, Ykpanna

OnucaH KIMHUYECKHI cnyqaﬁ TCparuu FHHepTOHH‘IeCKOﬁ 0oe3HH ¢ YIAydlI€HUEM CpE€AHCCYTOYHBIX
HI/I(l)p AI[ 0 CpaBHCHUIO C HMCXOIAHBIM YPOBHEM Ha (I)OHe IMOBLIMICHUA YJACJIBHOIO BECa YAJIMHCHHOI'O
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KoppurupoBanHoro uarepBana QTc u HapymieHus cpeaHecyrodHoro npodmis. Y mamueHtkd K. Ha ¢oHe
npueMa pamunpuia 10 Mr yrpoM u 5 Mr Bedepom uepe3 3 Mecsia npy IpoBeASHUH KOHTPOIHHOT'O CYyTOYHOT'O
monutopupoBanus AJl u OKI' ormeuaercs cHmxeHue cpeaHecyrounoro CAJl u cpeanecyrounoro JIAJI.
Hopmanu3zanus cpennecyrounoro mpoduist JIA/] ¢ «apesMepHOro HouHOro cHKeHus AJl» 10 « HOpMaIbHOMI
cTeneHu HouyHOro cHwkeHus AJl». [1pu 3ToM, o1HaKo, OTMEYaeTCsl YBEIMUEHUE YUCIIA SMIU30/I0B YITTMHEHUS
KoppurupoBaHHoro uHTepBaja QTc ¥ TOBBINIEHHE YAENBHOTO Beca YJIMHEHHOTO KOPPUTHPOBAHHOIO
uatepBaia QTc, a Takke KoHBepTamus cpeaHecyrounoro mnpodmwiss CAJ[ ¢ «upe3MepHOro HOYHOTO
cHmwkeHus AJl» 0 «HEIOCTaTOYHOM CTeNeHU HOYHOTO CHiKeHHs AJly», 4TO yBENIWYUBAET PHUCK OCTPBIX
CepJCYHO COCYAUCTHIX COOBITHI M TPeOyeT NajbHEHIIeH KOPPEKIUU Tepanuu. JJaHHBIH KIMHUYSCKUH CyJai
JIEMOHCTPUPYET WHAUBUAYAIbHBIA OTBET MAIMEHTKU HA TUMOTEH3UBHYIO TEPANMIO C YUETOM IOBBIIIEHHOM
TICHX 03MOIIMOHATIFHOTO HATPY3KH, YTO CBSI3aHO CO CIEIM(HUKON ee padoThI.

K/TIOYEBBIE CJIOBA: tunepToHHYecKas OOJIe3Hb, CYTOYHOS MOHHUTOPHUPOBAHUE apTEPHAIHLHOIO
JaBJICHUs, cCyTouHOe MoHuTopupoBanue DKI', HeocTaTouHas CTereHb HOYHOTO CHIKeHHs AJl, M30bITOUHAsS
CTeNeHb HOYHOT'O CHIDKeHUs AJ]

Periodical strong compressive pain in the
middle and lower third of the sternum, burning
The duration of the QTc¢ interval is not just sensation associated with psycho-emotional
electrophysiological phenomenon, but the most stress and without connection with food intake.

INTRODUCTION

important parameter characterizing the electric Periodical hunger pains. Bitterness in the
systole of the heart [1]. Its shortening and  morning, heaviness in the right upper quadrant.
lengthening reflect gross violations of the History of the disease: first time high

heart, which are associated with the risk of  blood pressure (BP) was mentioned in 1995
severe clinical syndromes including sudden  during second pregnancy. For 16 years BP
cardiac death. Its reaction to the drug candidate =~ control was absent. In 2011 was fixed high
determines be it so or not. blood pressure after a strong stress. Maximum

Clinical practice has deal with real patients, level was 180/110 mmHg. Treatment in day
each of which can respond and responds to the  hospital: ramipril 5 mg, bisoprolol 2,5 mg,
already approved and included in the standard  polokard 75 mg, mildronate 5,0 ml.

of care drugs, and these reactions may differ Until July 2014 she was not treated.

materially from those anticipated according to Sometimes she registered increasing of blood

instructions attached to it. pressure to 160/100 mmHg. Periodically taking
That this is so, and that in clinical practice, ramipril 5mg in the morning.

the physician is obliged to rely not on the Life history: born in a large city, second

instructions but on patient's response to drug child in the family. Sexual development is

was demonstrated by our clinical case. according to her age. Start working in 17 years

old. Working and living conditions are

CLINICAL CASE satisfactory. The nature of the work is

Patient K., 50 years old, lives in Kharkiv, associated with increasing of emotional load.
works as supervisor in extracurricular  Lifestyle is satisfactory. Married. Has 2
institutions for over 15 years. children.

Complaints during the initial Postponed diseases: chickenpox, measles,

examination: recurrent headaches with mumps, cold, tonsillitis, acute bronchitis,

pressing nature often in the occipital region  pneumonia, primary varicose expansion of

against the backdrop of increasing blood right saphenous vein, chronic cholecystitis,

pressure to 160/90 mmHg, associated with cholelithiasis, esophagitis.

emotional stress or weather condition. Injuries are denied. In 1996 was removed
Constant tinnitus, which get worse in the  uterus with appendages due to bleeding during

middle of the day. Periodical pressing pain in second delivery.

the heart after emotional stress without Tuberculosis, viral hepatitis, sexually
irradiation, accompanied by numbness of the  transmitted diseases are denied.
left hand fingers. All symptoms are relieved by Family history of diabetes mellitus, cancer,

exercise (walking). Drug therapy is not  mental illness, tuberculosis is not burdened.
accepted.
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Mother in 19 years old was operated
because of thyroid goiter, she has AH for 20
years. Her mother, grandmother and aunt on
the maternal line suffered from acute ischemic
stroke. Mother suffered from malaria in
childhood.

Her father had chronic gastritis with low
acidity. In 65 years old 2/3 of the stomach was
removed due to polyps. More than 50 years he
smoked about 2 packs of cigarettes a day,
drank alcohol. Blood pressure was low.

Allergic anamnesis is not burdened.

She does not have bad habits.

Objective examination: general condition
was relatively satisfactory. Skin and visible
mucous membranes was clean, normal in color.
Peripheral lymph nodes were not enlarged.
Weight gain: weight - 95 kg, height - 164 cm,
BMI - 35.3, waist - 103cm.

Heart sounds were muffled, rhythmic,
accent of 2 tone on the aorta, heart rate - 86
beats/min, BP - 150/100 mmHg. In the lungs
was vesicular breathing. Tongue was clean,
damp. Abdomen was soft on palpation,
painless, increased in size due to the
subcutaneous fat. There was moderate pain in
the thoracic region of the spine during
palpation.

Symptom effleurage on the lumbar region
was negative on both sides. Physiological
functions were normal. Peripheral edema did
not present.

CVD risk factors: overweight, family
history of cardiovascular disease in mother.

SPECIAL INVESTIGATIONS

Complete blood count (24/10/2014): all
figures were in normal range.

Urinalysis (10/24/2014): all figures were in
normal range.

Biochemical analysis indicators
(09.07.2014) were in normal range, except
blood sugar - 5.69 mmol/L (normal 3.33 -
5.55 mmol/L).

Glycosylated Hb (24.10.2014g.) was 6.4
mkmol fructose/g Hb (normal rate 3.5 - 7.0
mkmol fructose/g Hb).

Glucose tolerance test (20.03.2015g.):
glycaemia on empty stomach - 6.16 mmol/L
(venous blood); 2 hours after glucose load -
7.47 mmol/l.

In lipid profile (10/24/2014) was noted
increasing level of total cholesterol, low
density lipoprotein (LDL), atherogenic factor,
and decreasing of high-density lipoprotein
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(HDL). The results are summarized in table 3.
The risk of fatal cardiovascular event
according to SCORE scale is 1 %.

Ultrasound of the heart (08/10/2014): left
ventricular hypertrophy (LVMH), additional
chord in the apical segment of the left
ventricle, ejection fraction (LVEF) — 57 %
(normal rate 55 — 80 %).

Ultrasound of abdomen and kidneys
(11/06/2013): cholelithiasis (calculus to 5 mm
in diameter), uric acid diathesis.

Fibrogastroscopy (11/06/2014):
gastritis, surface duodenopathies.

ECG (02/10/2014): sinus rhythm, right,
heart rate - 76 beats/min, electrical axis of
heart was horizontal, moderate signs of left
ventricular hypertrophy were present. The
length of the waves on ECG were P - 114 ms,
PQ - 146 ms, QRS - 84 ms, QT - 392 ms, QT
corrected (QTc) - 442 ms.

On the basis of home blood pressure
monitoring for 3 weeks (from 10.10.2015 to
03.11.2015) the average figures of BP in the
morning were from 140/100 mm Hg up to
160/110 mm Hg, on the evening — from 130/90
mm Hg up to 150/110 mm Hg. Taking into
account these home monitoring for patient was
assigned ramipril 5 mg in the morning and
5 mg in the evening.

Daily monitoring of ECG and blood
pressure (05/11/2014) [2-4].

During the daily monitoring, average figure
of BP was 144/85 mm Hg and heart rate - 81
beats/min. Elevated systolic blood pressure
(SBP), more than -135 mmHg in the daytime
and 120 mmHg at night was during 68 % of the
daily monitoring time, including 80 % in the
daytime and 27 % at night. Normal SBP was in
31 % of the daily monitoring, 20 % in the
daytime and 67 % at night. Elevated diastolic
blood pressure (DBP), more than 85 mmHg in
the daytime and 70 mmHg at night was
recorded over 60 % of daily monitoring time,
including 68 % in the daytime and 33 % at
night. Normal DBP was in 40 % of the daily
monitoring time, including 32 % in the
daytime, 67 % at night. Reduction degree of
blood pressure at night above normal, SBP -
23,1 % - «overdipper» [5], DBP - 23.8 %
(normal 10-20 %) in background of using
ramipril 5 mg in the morning and 5 mg in the
evening. Results of ABPM presented in
table 1, 2.

During ECG monitoring average heart rate
was 76 beats/min (day - 84 beats/min, night -

catarrhal
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65 beats/min). It has been recorded 156
episodes of sinus tachycardia, total duration - 3
hour 6 min (153 in daytime and 3 at night) with
average heart rate in an episode of 97
beats/min and maximum heart rate to 139
beats/min during daytime hours (14:25:55) at
the end of the meal. Minimum heart rate was
51 beats/min in the early morning hours
(6:35:55). Most episodes of tachycardia were
an adequate response to emotional and physical
stress and were registered in the period of
wakefulness. Circadian index was in the
normal range - 1,30. During the period of
observation in sinus rhythm was registered
single ventricular extrasystoles, total number -
17 and single supraventricular arrhythmias,
total number - 13. Episodes of ST-segment
depression with total duration of 21 minutes
were registered. During the day (14:28:45), at
the end of the meal, on the background of an
episode of tachycardia (heart rate -
118 beats/min) an episode of ST segment
depression (-147mkV) during 12 min 30 sec
was registered. It was recorded 26 episodes of
lengthening corrected QTc interval, which
occupying 32 % of the registration period time.
The average length of corrected QTc was 434
ms. Episode of maximum QTc (480 ms) was in
19:00:15 during 7 minutes (in time of cooking)
and an episode of the maximum duration of
QTc prolongation to 477 ms was in 00:38:15
during 41 min 30 sec with heart rate -
75 beats/min.

CLINICAL SYNDROMES

Obesity, II degree. Hyperlipidemia Ila.
Impaired glucose tolerance.
Syndrome of arterial hypertension with

night blood pressure reduction, type
«overdipper», 2 stage, 2 degree, high risk.

Syndrome of acquired QTc interval
prolongation.

Syndrome of primary saphenous varicose
veins in right leg.

GERD syndrome: chronic non-erosive
esophagitis, remission.

Cholelithic syndrome. Chronic
cholecystitis, clinical remission.
CLINICAL DIAGNOSIS

Arterial hypertension, 2 stage, 2 degree,
high risk. LVMH. Syndrome of acquired QTc
interval prolongation. HF 0 degree. Obesity, II
degree. Hyperlipidemia Ila. Impaired glucose
tolerance. Chronic  cholecystitis, clinical
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remission. GERD: chronic  non-erosive
esophagitis, remission. Primary saphenous
varicose veins in right leg.

THERAPY

Ramipril 10 mg in the morning and 5 mg in
the evening, atorvastatin 5 mg per day [6-7].

On the basis of the identified data changes
ABPM and ECG (table 1 and 2; fig. 1a, 2a),
taking into account the level of SBP night
reduction: 20,6 %, «overdipper» (> 20), and
DBP night reduction: 22, 1 %, «overdipper»
(> 20), with insufficient reduction of blood
pressure during the day, dose of ramipril in the
morning was increased to 10 mg, in the
evening dose was remained on 5 mg.

REPEATED EXAMINATION

Repeated examination (11.03.2015) of
ABPM and ECG (table 1 and 2; fig. 1b, 2b).

During the daily monitoring, average BP
level decreased from 144/85 mmHg to 136/81
mm Hg to and heart rate - from 81 to 73
beats/min. SBP value remained high for 57 %
(initial value — 68 %) of the daily monitoring
time, including 57 % of daytime (initial value —
80 %) and 58 % at night (initial value — 27 %),
maximum HR during the day - 96 beats/min.
Normal SBP during the whole period of
monitoring was registered in 43 % (initial
value — 31 %), 43 % in daytime (initial value —
20 %), 42 % at night (initial value — 67 %).
Increasing of DBP was over 49% (initial value
— 60 %) of daily monitoring time, including
41 % in daytime (initial value — 68 %) and
68% at night (initial value — 33 %). Normal
DBP during the day was in 59 % (initial value
— 67 %), at night — 32 % (initial value — 67 %).
Degree of BP reduction at night was below
normal, SBP - 9,2 % - «nondipper» (> 0 and
< 10), DBP in the normal range was in 12.7 %
(normal 10-20 %) on the background of
ramipril 10 mg in the morning and 5 mg in the
evening. Transition of SBP from «overdipper»
(20,6 %) to «nondipper» (9,2 %), and DBP
from «overdipper» (22,1 %) to «dipper»
(12,7 %). It remains insufficient degree of BP
reduction most likely due to sleep disorders
(patient woke up twice at night from 01 hour
40 min to 02 h 30 min and 04 hour 10 min to
04 hour 40 min on the background of increased
emotional state).

During ECG daily monitoring (11.03.2015),
average HR was 72 beats/min (79 beats/min in
daytime, 62 beats/min at night). Maximum HR



was 120 beats/min in the morning, minimum
HR - 47 beats/min in the early morning hours
(5:17:35). Circadian index was 1,27. Increasing
the numbers of QTc corrected elongation
episodes to 77 from 26 and average duration
QTc to 442 (previous - 434) ms, QTc above
normal was registered in 56 % (previous —
32 %). Increasing of maximum QTc interval
prolongation and indicators with maximum
period of QTc interval prolongation. Episode
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with the maximum QTc interval prolongation
was 496 ms with total duration - 17 minutes
30 seconds, HR in episode was 83 beats/min
(previous QTc was 480 ms with total duration
of 7 minutes) and episode with maximum
period of QTc interval prolongation - 1 hour
18 min 00 sec with interval prolongation to
479 ms, HR in episode was 65 beats/min
(1:06:15), (previous - QTc - 41 min 30 sec with
interval prolongation — 477 ms (00:38:15)).

Table 1
The results of ABPM during daytime hours (07:00 - 22:00)
Indi Observation stages Standard
ndicators 05.11.14 11.03.15 tandards
Avg. SBP 151 mmHg 139 mmHg >90 and <135
Avg. DBP 90 mmHg 82 mmHg >60 and <85
Time index of SBP 78,2% 44,8% <15
Time index of DBP 64,2% 26,2% <15
VARI1 SBP 19,7 mmHg 15,1 mmHg <15
VARI1 DBP 10,1 mmHg 12,0 mmHg <14
Table 2
The results of ABPM during night hours (22:00 - 7:00)
Indi Observation stages dard
ndicators 05.11.14 11.03.15 Standards
Avg. SBP 120 mmHg 127 mmHg > 80 and 120
Avg. DBP 70 mmHg 73 mmHg > 50 and < 70
Time index of SBP 33,7% 47,4 % <15
Time index of DBP 20,9 % 31,9 % <15
VARI1 SBP 13,1 mmHg 13,9 mmHg <15
VARI1 DBP 16,7 mmHg 9,0 mmHg <12
Degree of nocturnal SBP 20,6 % . .
reduction «overdipper» 9,2 Y%«mnondipper» > 10 and <20
o
Degreg of nocturnal DBP 22’1. o 12,7 % «dipper» > 10 and <20
reduction «overdipper»
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Fig.1a. Daily changes of SBP, DBP and HR (05/11/2014)
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Lipid profile has been improved during the
second investigation (table 3).

Against the background of therapy in
3 months average daily SBP reduction from
143 mmHg to 136 mmHg and average daily
DBP reduction from 85 mmHg to 81 mmHg
was observed. Normalization of average DBP
daily profile from «overdipper» to «dipper». At
the same time, however, increasing the number

Series «Mediciney. Issue 29

episodes to 77 from 26 and increasing the
proportion of elongated QTc corrected interval
to 56 % against — 32 %, and conversion of the
average SBP daily profile from «overdipper»
to «nondipper» was detected. This condition
contributes to the development of acute
cardiovascular events, and therefore requires
correction therapy. Our changes: ramipril 5 mg
in the morning and 5 mg at night, melatonin

of QTc¢ corrected interval prolongation 3 mg 30 minutes before bedtime.
Table 3
Indices of lipid spectrum
Indices Results Results Norm
24.10.14 12.02.15 (in SI units)
3,0 - 5,2 mmol/l - no risk
Total cholesterol 6,2 5,6 5,2 - 7,8 mmol/l — conditional risk
> 7,8 mmol/l — high risk
Triglycerides 1,34 1,79 < 2,3 mmol/l
> 1,68 mmol/l - no risk
HDL 1,18 1,91 1,15 — 1,68 mmol/l — conditional risk
< 1,15 mmol/l — high risk
< 2,59 mmol/l - no risk
LDL 4,73 2,67 2,59 — 4,12 mmol/l — conditional risk
> 4,14 mmol/l — high risk
VLDL 0,28 0,98 0,26 — 1,00 mmol/I
Atherogenic ratio 4,2 1,9 <30

Nearest goal is to restore physiological
daily periodical of BP with shortening of QTc
corrected interval and absolute improving
patient’s quality of life.

We hope that the recent intervention in the
treatment regimen will lead to the expected
result.
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