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The aim to study the effects of ART on the incidence and severity of supraventricular ectopy (SVE) and ventricular ectopy (VE)
in HIV-infected patients.

Materials and methods. We analyzed the results of ambulatory monitoring ECG (AM ECG) in 43 HIV-infected patients before and
after antiretroviral therapy (ART). The amount of serum high sensitivity C-reactive protein (hsCRP) was determined in all patients.

Results. In all patients before prescribing ART and one year after ART, SVE was registered with varying severity, whereas SVE
was registered in 28 (93.3 %) patients of the control group. VE was detected in 31 (72.1 %) patients before prescribing ART, 27
(62.5 %) patients after a year of receiving ART and 6 (20 %) patients in the control group.

After analyzing the structure of SVE and VE, it was noted that in HIV-infected patients before ART, a greater number of SVE and
VE was recorded, which were significantly decreased when the virological and immunological goals of ART were achieved. Patients
showed an increase in the SDNN index to 148.3 £ 11.2 ms and SDANN to 133.3 + 8.3 ms after effective ART.

There were not significant changes in other time-domain heart rhythm variability (HRV) indicators (SDNN, SDNN-index, pNN50
and rMSSD) in this group. A decrease in the frequency and severity of SVE and VE as well as HRV profile improvement were
registered with a decrease in the concentration of highly sensitive CRP from 19.1 + 2.2 mg/l to 10.7 £ 1.3 mg/I (P < 0.05).

Conclusions. In HIV-infected patients, both supraventricular and ventricular ectopy are more pronounced and significantly more
frequently recorded, including ectopic rhythms which are not peculiar to healthy people. In HIV-infected patients on antiretroviral
therapy for 52 + 4 weeks when viral load <20 copies/ml and CD4+ T lymphocytes >400 cells/ml are reached, the frequency of
supraventricular and ventricular ectopy registration is significantly decreased.

In HIV-infected patients, a decrease in supraventricular ectopy and ventricular ectopy intensity occurs coupled with a decrease in
the level of hsCRP, as well as an improvement in the integral time and spectral indices of heart rate variability. This suggests that
systemic inflammatory response and hypersympathicotonia are pathogenetic links of arrhythmogenesis in HIV-infected patients.

BnauB aHTMpeTPOBipyCHOI Tepanii Ha YaCcTOTy Ta BUPAXKEHICTb HAALUAYHOUKOBUX
| LWAYHOUKOBHMX nopyweHb putmy cepus y BIA-iHdikoBaHUX naujieHTiB

B. M. KoBaneHKo, B. A. BacuaeHko, B. A. MotabatuHii, A. M. BacuneHko

Meta po6oTu — BMBYMTM BNIMB @HTMPETPOBIpYCHOI Tepanii (APT) Ha 4acToTy i BUpaxeHiCTb cynpaBeHTpukynspHoi (CBE) i
wnyHoykosoi ektonii (LUE) y BINT-iHdikoBaHMX nawieHTis.

Marepianu Ta metoau. MpoaHanisyBanu pesynsrat ambynatopHoro MoHiTopysaHHs EKI™ (AM EKT) y 43 BIl-iHcbikoBaHux na-
LieHTIB 40 Ta nicns npusHadeHHs APT. Y BCiX nauieHTiB BUSHAUMnM piBeHb BUCOKOYYTNMBOrO C-peakTuBHoro npoteiny (B4CPI)
CUpOBATKU KPOBI.

Pesyniratu. Y BCiX nauieHTiB 4o npuaHadeHHs APT i yepes pik npuiimanHs APT 3apeectpoBaHa CBE pisHOro CTyneHst BupaxeHocTi,
TOL SIK Y KOHTpOnbHIN rpyni CBE —y 28 oci6 (93,3 %). LLnyHoukoBy exTonito BusiBunn y 31 (72,1 %) naujexnta go npuimants APT,
27 (62,5 %) navuieHTis — nicns npuitManHs i B 6 (20 %) 0cib KOHTPOMBHOI rpynn.

MpoaHanisysasLum cTpykTypy CBE Ta LWE, Big3Haumnw, wo y BlJl-iHdikoBaHnx nauienTie 4o APT peectpyeTbes binblue i CBE, i
LLE, KOTpi iCTOTHO 3MEHLLYKOTBCS NPU [OCATHEHHI BipyCOnoriYHuX Ta iMyHonorivHux Linen APT. Ha Tni ecoexktsHOi APT y nauieHTis
nicna APT BigaHaveHo 36inbLueHHst nokasHuka SDNN 1o 148,3 + 11,2 mcek i SDANN — 0 133,3 + 8,3 Mcek. |cTOTHOI 3MiHM iHLLIMX
4acoBwx NokasHukiB BapiabenbHocTi cepuesoro putmy (BCP) (SDNN-index, pNN50 i IMSSD) y wivi rpyni He BUSIBUNU. 3MEHLLIEHHS
yactotu Ta BupaxeHocTi CBE Ta LUE, a Takox noninteHHs npocpinio BCP 3apeecTpoBaHi Ha Tri 3HWKEHHS KOHLeHTpauii B4CPTT
i319,1+2,2 mr/n po 10,7 £ 1,3 mr/n (p < 0,05).

BucHoBku. Y BlJ1-iHbikoBaHWX naLieHTiB BIPOriAHO YacTille PeecTpyeTbCs Ta 3HAYHO BUPaXKEeHa CynpaBeHTPUKYNSpHa Ta Luny-
HOYKOBA EKTOMIsl, 30KPEMa i eKTOMiYHI pUTMK, HexapakTepHi Ans 3goposux. Y BIfl-iHdikoBaHux nauieHTi Ha Tni APT npotsirom
52 + 4 TWKHIB NpW JOCATHEHHI BipyCHOTO HaBaHTaxeHHst <20 koni/mn i CD4+ T-nimcpoumtn >400 kn/mn yacTota peectpauii
KiNbKOCTi CynpaBeHTPUKYNSPHIX i LLTYHOYKOBUX EKTOMIN BIPOTAHO 3HUKYETLCS.

Y BlJl-iHcbikoBaHMx nauieHTiB 3mMeHLweHHs BupaxeHocTi CBE Ta LLUE BinbyBaeTbcst Ha Tni 3HWxeHHs piBHa BYCPI, a Takox
MoniNLIEHHs! iHTerparnbHUX YacoBMX i CMEKTpanbHUX NOKasHUKiB BapiabenbHOCTi cepueBoro putMy. Lie aae niactasu BBaxary,
L0 CUMCTEMHA 3ananbHa BifnoBidb i rinepcMMNaTUKOTOHISA € NaTOreHeTUYHUMKN naHkamu aputMoreHesy y BlfT-iHdikoBaHMx
navjeHTiB.
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BAusiHWe aHTMPETPOBUPYCHOM TEPANUMK HA YacTOTY U BbIpa)XEHHOCTb HapyLIEHUH
putma cepaua y BUY-uHpuumpoBaHHbIX NaLUeHTOB

B. H. KoBaneHko, B. A. BacuneHko, B. A. Motabawunui, A. M. Bacunerko

Lienb paboTbl — N3y4nTb BIUSHWE aHTUPETPOBMPYCHON Tepanuu (APT) Ha 4acToTy U BbIPQKEHHOCTb CYMpPaBEHTPUKYNSPHON
(CB3) u xenyno4koBoii aktonum (XK3) y BAY-MHDULMPOBAHHBIX NaLMEHTOB.

Marepuansi u metogbl. NpoaHanuanposanu pesynsratel ambynatopHoro moHuTopupoBanus OKIT (AM OKI) y 43 BUY-us-
(hMLMPOBaHHBIX NALUMEHTOB [0 1 nocne HasHaveHust APT. Y BCex NauMeHTOB OMPeaEnsinm ypoBEHb BbICOKOUYBCTBUTENBHOIO
C-peakTusHoro npotenHa (B4CPI1) cbiBOPOTKM KPOBU.

Pesynbrathl. Y Bcex naumeHToB Ao Ha3HaveHus APT v yepes rog npuéma APT 3apervuctpuposada CBO pasHoii cTeneHn
BbIPXEHHOCTY, TOrAA Kak B KOHTporbHoii rpynne CB3 3apeructpuposaHa y 28 uvenosek (93,3 %). XKO yctaHosneHa y 31
(72,1 %) naumeHToB go APT, 27 (62,5 %) naumeHToB nocne APT u 6 (20 %) YenoBek KOHTPOMbLHOM rpynnbl. [MpoaHanusvposas
cTpykTypy CB3 1 X3, otMeveHo, uto y BUY-uHDMUMpOBaHHBIX naureHToB Ao APT peructpupyetcst 6onbluee KonmyecTso
kak CB3, Tak 1 X3, koTopble CYLLECTBEHHO YMEHbLUAKOTCS NpU JOCTWXEHUM BUPYCOMOTMYECKON U UMMYHOMOMMYECKON Lieneit
APT.

Ha dhoHe acpbekTvBHON APT y naumeHTOB nocne npuema 3admkcupoBaHo yBenudeHune nokasarens SDNN go 148,3 + 11,2
mcek 1 SDANN po 133,3 + 8,3 mcek. CyLecTBEHHOrO U3MEHEHWS ApYTX BPEMEHHBIX NoKa3aTenen BapnabenbHOCTW cepaey-
Horo putMa (BCP) (SDNN-index, pNN50 1 rMSSD) B 3T0# rpynne He OTMEYEHO. YMEHbLLEHWE 4acToTbl U BbipaxeHHocT CBI
1 X3, a Takke yny4wenue npocuns BCP 3aperncTprpoBaHbl Ha (hoHe CHIKeHNS KoHLeHTpaumn B4CPI ¢ 19,1 + 2,2 mr/n go
10,7 £ 1,3 mr/n (p < 0,05).

BbiBogbl. Y BUY-MHGMLMPOBaHHBIX NALMEHTOB JOCTOBEPHO YaLLie PErucTpupyeTcs 1 bonee BblpaxeHa CynpaBeHTPHKyNsipHas
1 KenyaovKkoBas 9KTONMs, B TOM YMCIE SKTOMUYECKUE PUTMbI, HE XapaKTepHble Ans 30oposbixX. Y BUAY-nHduumMpoBaHHbIX
naumeHToB Ha poHe APT B TeueHnn 52 + 4 Hegenw Npy AOCTUMXKEHWUM BUPYCHOW Harpy3kn <20 konuia/mn n CD4+ T-numdpounTbl
>400 kn/mn yacTota peructpaumm konudectsa CBO v K3 goctoBepHo cHinkaetcst. Y BAY-nHMLMPOBaAHHBIX NALUEHTOB YMeHb-
LueHue BelpaxeHHoCT CB3 1 K3 npouncxoamT Ha hoHe CHkeHUs ypoBHs BACPT, a Taioke ynyuLLeHNs MHTerpasbHbIX BpeEMEHHbIX
¥ CTIeKTparibHbIX MokasaTenei BapuabenbHOCTU CepAeYHOro puTMa. OTo 4aeT OCHOBaHWUS CHUTaTh, YTO CUCTEMHBIV BOCTANi-
TENbHbIN OTBET U TMNEPCUMNATUKOTOHUS SABNSKOTCS NAaTOreHETUYECKUMM 3BEHbSIMU apuTMoreHesa y BUY-uHdnumpoBaHHbIx

nauueHToB.

HIV-infected patients have a higher risk of developing car-
diovascular disease [7,10]. In comparison with the general
population, these patients in 4.5 times more often to have
sudden cardiac death caused by anamnesis of myocardial
infarction, cardiomyopathy, heart failure, and ventricular
arrhythmias [11,12] . Cardiovascular abnormalities are com-
mon in HIV-infected individuals but often go unrecognized or
untreated which results in increased cardiovascular-related
morbidity and mortality and reduced quality of life. Clinicians
may mistakenly attribute signs of cardiovascular abnormali-
ties to pulmonary or infectious causes, an error that can delay
appropriate treatment [9]. Despite the fact that the majority of
HIV-infected patients die from AIDS-related diseases, sudden
arrhythmic death is a significant risk factor for mortality in
HIV-infected patients [2,8,11,12].

Electrocardiographic abnormalities are more commonly
found in HIV-infected patients compared with HIV-negative
patients. Disturbances of intraventricular conduction, isolated
changes of the ST segment and T wave as well as QT inter-
val prolongation were found in 8 % of HIV-positive patients
resulting in a 2-fold increase in cardiovascular events in this
category of patients. In most cases, ECG changes were
reversible during antiretroviral therapy (ART). This may
indicate that due to the high viral load (VL) and low CD4+ T
lymphocytes count, these patients had ECG signs of myo-
carditis (HIV-associated) a frequency of which decreased in
the context of ART [6].

The incidence of atrial fibrillation (AF) in HIV-infected
individuals is 3.6 cases per 1000 person-years (95 % Cl:
3.4-3.9) [3]. In 780 (2.6 %) of the 30,000 HIV-infected pa-
tients observed, permanent AF developed within 15 years of
follow-up. Often, in HIV-infected individuals, a decrease in CD
4+ and an increase in VL are independent risk factors for AF
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development. Apossible pathogenetic mechanism linking AF
and HIV infection is systemic inflammation [5].

Currently, there are few reports in the literature about
the effect of ART on the frequency and severity of cardiac
arrhythmias in HIV —infected patients, which formed the basis
for our study.

Purpose of the study

To study the effects of ART on the incidence and severity of
supraventricular ectopy (SVE) and ventricular ectopiy (VE)
in HIV-infected patients.

Materials and methods

The work was performed in RCI “Kryvyi Rih Center for
Prevention and Control of AIDS” during the period from
2016 to 2018. We analyzed the results of ambulatory ECG
monitoring (AM ECG) in 43 HIV-infected patients regis-
tered in this medical institution before and after initiation of
ART who achieved an undetectable level of VL (less than
20 copies/ml) and the immunological goal of increasing CD4
count >400 cells/ml. Heart rate variability (HRV) indices and
serum levels of high-sensitivity C-reactive protein (hsCRP)
were evaluated in all the examined patients.

CD4+ T-lymphocytes count was determined by flow
cytometry using an automated biochemical analyzer Random
Access A-15, BioSystems S.A.

Plasma concentration of hsCRP was measured by a
latex particle enhanced immunoturbidimetric assay on a
Roche Cobas ¢311 chemistry analyzer (Roche Diagnos-
tics) which allows determining hsCRP level in the range of
1.00-250 mgl.
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The AM ECG was performed using the DX-AKM-03
ArNika hardware and software complex (Kharkiv). HRV
was analyzed by the following time-domain indicators:
the standard deviation of total normal R-R intervals during
the 24-hour period (SDNN, ms); the mean of the standard
deviations of all normal R-R intervals for all 5-min segments
during the 24-hour period (SDNN index, ms); root mean
square differences of the standard deviation during the 24-
hour period (rMSSD, ms); percentage of beats that changed
more than 50 ms from the previous beat (pNN50, %). The
spectral indices of HRV were also analyzed: high-frequency
component (HF, %), low frequency component (LF, %)
and the low frequency to high frequency component ratio
(LF/HF). These indicators were chosen based on their in-
formativity reflecting the influence of both sympathetic and
parasympathetic nervous system on HRV [9].

Patients were compared before and after receiving ART:

—43 HIV + patients before ART initiation.

—43 HIV + patients received ART during 1 year (52 + 4
weeks): 32 people (74.4 %) nevirapine (NVP)/zinovudine
(AZT)Nlamivudine (3TC), 11 people (25.6 %) — nelfinavir
(NFV)/zinovudine (AZT)/lamivudine (3TC) and achieved
CD4+ count more than 400 cells per ml and VL <20 co-
pies/ml.

The re-examination interval was caused by the fact that
longer ART in HIV-infected patients increases significantly
the risk of developing coronary heart disease (CHD). In such
patients, cardiac arrhythmias can be a manifestation of CHD
and its complications [1,4,7].

— the control group consisted of 30 practically healthy
individuals, matched by sex, age, body mass index. HIV-neg-
ative status of these people was confirmed by a screening
test for detecting HIV antibodies produced by Beijing Wantai
Biological Pharmacy Enterprise Co., Ltd, cat. No. WJ-1810E.

The inclusion criteria were: age 230 years, palpitations,
stage -1l of HIV, VL < 100000 copies/ml; CD4+ T-lympho-
cytes count <400 cells/ml.

The exclusion criteria were: CD4+ T-lymphocytes
count <200 cells/ml, VL >100,000 copies/ml; patients
with drug addiction and alcoholism, acute inflammatory
process, active tuberculosis and viral hepatitis B, C, thyroid
gland pathology.

Clinical and demographic characteristics of the examined
patients are presented in Table 1.

For statistical analysis of quantitative trait differences, a
parametric Student’s t-test for signs with a normal distribution
pattern and Mann-Whitney non-parametric test for signs that
differ from the normal distribution pattern, checking equality
of group variances using Fisher’s exact (one-sided) test in
four-field tables were used. Statistical and mathematical
data processing was performed using the licensed office
suite Microsoft Excel and the application package Statistica
(version 6.1), with the serial number AGAR909E415822FA
(StatSoft Inc., USA). Data were presented as M + m, where
M was the average value of the indicator, m was the standard
error. Statistically significant differences were determined
at P <0.05.

Results

InAM ECG, the average heart rate (HR) during the day in pa-
tients before ART 95.3 + 2.2 beats/min, after ART—89.1 £ 2.4

beats/min (P < 0.05). In the control group, this indicator was
77.5 £ 0.4 beats/min. The average HR at night in patients
before ART was 61.3 + 1.4 beats/min, and in patients after
ART-61.4 £ 1.7 beats/min. In the control group, this indicator
was 55.2 + 0.2 beats/min.

Patients before ART, a significantly higher circadian heart
rate index (Cl) was registered, which was 155.4 + 5.1 %,
compared with patients after ART — 148.6 + 5.5 % (P <
0.05). In the control group, Cl was 143.8 + 1.3 %. So, in
HIV-infected patients who did not receive ART, an increase
in the sympathetic influence of the autonomic nervous sys-
tem was observed, which was manifested by higher values
of the average HR during day and night periods, also a
higher value of Cl, compared with HIV-infected patients who
achieved virological and immunological goals of ART.

At the same time, the patients after ART maintained
significantly higher values of daytime and nighttime average
HR compared with the control group, and the Cl was not
significantly different.

In all patients before and after ART, SVE was registered
with varying degrees of severity, whereas SVE was registered
in 28 (93.3 %) of patients in the control group.

Analyzing the structure of SVE, it was found that
the number of isolated SVE was the maximum before ART
accounting for 1846.3 + 128.6, which was significantly higher
than in patients after ART — 1321.4 + 142.1 (P < 0.05). The
smallest number of isolated SVE (328.7 + 19.4, P < 0.05)
was registered in the control group patients compared with
both groups of HIV-infected patients.

SV allorhythmia (bi-, trigeminia) was observed in 35 pa-
tients (81.4 %) before ART and in 32 (74.4 %) patients after
ART. In the control group, SV allorhythmia was registered in
19 people (63.3 %). The total duration of SV allorhythmia in
patients before ART was 26.3 + 2.8 minutes, which was not
significantly different from the patients after ART—21.5+ 3.1
minutes (P> 0.05). In the control group patients, this indicator
was 4.2 + 0.4 minutes that was significantly less compared
with both groups of HIV-infected patients.

SVE couplets were registered in 25 (58.1 %) patients
before ART, and in 13 (30.2 %) patients after ART. In
the control group, SVE couplets were registered in 4
(13.3 %) people. SV triplets were recorded in 11 (25.6 %)
patients before ART, 8 (18.6 %) patients after ART and in
2 people (6.7 %) in the control group. Herewith, the largest
number of SV couplets and SV triplets were recorded in
patients before ART (82.6 + 7.4 and 41.1 + 3.3, respec-
tively), which was significantly different from the indicators
in patients after ART (59.4 + 2.3 and 31.9 £ 1.1; P < 0.05,
respectively) and the control group (14.8 0.6 and 9.7 £ 0.3,
respectively).

In 9 (20.9 %) patients before ART, 9.7 + 0.6 episodes of
unstable supraventricular tachycardia (SVT) were recorded
(up to 30 sec.). After ART — 7.3 £ 0.3 episodes of unstable
SVT were reported in 5 (11.6 %) patients.

SVT events, which are not typical for healthy people,
were registered in 2 patients before ART (4.65 %), and
in 2 (4.6 %) patients after ART. The total duration of SVT
events was significantly longer in patients before ART and
lasted for 21.4 + 3.8 minutes, compared with 11.4 + 2.6
minutes (P < 0.05) in patients after ART. In the control
group, episodes of unstable SVT and paroxysms of SVT
were not recorded.

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .



VE was detected in 31 (72.1 %) versus 27 (62.5 %)
patients before and after ART, respectively, and in 6 (20 %)
controls. Polymorphic VE was registered in 2 (4.65 %) pa-
tients before ART and it was not observed in other individuals.

The number of isolated VE was 986.2 + 72.3 in patients
before ART, whereas a significantly smaller its number was
registered in patients after ART — 783.9 + 59.4 (P < 0.05).
In the control group, the number of isolated VE was signifi-
cantly lower compared with the groups before and after ART,
representing 108.4 £ 14.1 (P < 0.05).

Ventricular allorhythmia was registered in 18 patients
(41.9 %) before ART with a total duration of 19.8 + 3.6
minutes. After ART, ventricular allorhythmia was regis-
tered in 16 (37.2 %) patients and its total duration did
not significantly differ from that in patients before ART
(14.7 £ 2.7; P < 0.05). In the control group, the lowest
indices of allorhythmia frequency and duration were
observed (6.1 % and 2.1 = 0.4 min, respectively). In
both groups of HIV-infected patients, VE couplets and
triplets were registered, but not being characteristics of
healthy people, accordingly, these arrhythmias were not
registered in the control group. Before ART, VE couplets
were recorded in 13 patients (30.2 %) and their number
was 56.1 1 2.3. After ART, VE couplets were recorded in 9
patients (20.9 %) and their number was significantly lower
(44.7 £ 1.2; P < 0.05). A similar situation was observed
when comparing the frequency of registration and number
of VE triplets in HIV —infected patients: 4 (9.3 %) patients
before ART versus 3 (6.9 %) patients after ART; 20.5+ 1.8
versus 12.4 + 0.8, respectively (P < 0.05).

Therefore, in HIV-infected patients before ART initiation,
a higher frequency and severity of both SVE and VE were
recorded, which were significantly decreased after virological
and immunological goals of ART achieving, but not reaching
the values of practically healthy individuals.

After analyzing HRV in the examined patients, it was
found to be decreased in patients before ART. It was man-
ifested by a significant decrease in SDNN and SDANN,
which are integral indicators characterizing the sympathetic
and parasympathetic influences of the autonomic nervous
system (ANS) on HRV, compared with the control group
(SDNN, ms: 125.1 £ 8.4 vs. 169.1 £ 4.3 (P < 0.05); SDANN,
msec: 114.3 £ 7.6 vs. 142.3 + 3.6 (P < 0.05), respectively).
At the same time, the SDNN-index in these groups did not
significantly differ (40.2 + 2.3 vs. 43.7 £ 0.9 (P > 0.05)).
Time-domain indicators, reflecting the parasympathetic
ANS influence, did not significantly differ between patients
before ART and the control group (pPNN50, %: 29.2 + 4.3
vs. 349 + 0.4 (P > 0.05) and rMSSD, ms : 32.6 + 5.6 vs.
38.1 1 0.6, respectively) (P > 0.05).

Analyzing the spectral indices of HRV, we also noted
the sympathetic effect predominance on HRV, which was
manifested by a significant increase in the low-frequency
component and the LF/HF ratio in patients before ART
and the control group (LF, %: 68.2 £ 4.3 vs. 54.4 + 0.3
(P < 0.05); LF / HF, units.: 2.31 + 0.07 vs. 1.81 + 0.04
(P <0.05), respectively). Along with that, the high-frequency
component did not significantly differ in the same groups
(HF, %: 27.7 £ 3.1 vs. 28.6 £ 1.1 (P > 0.05)). The data
above indicate an increase in the sympathetic effect of
the ANS on HRV in HIV-infected patients who did not receive
ART.
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Table 1. Clinical and demographic characteristics of the examined patients

Indicators, units Before ART
(n=43)

Average age, years 423+28 431+21
Men, persons (%) 24 (47.6) 19 (44.2)
Women, persons (%) 27 (52.4) 24 (55.8)
BMI, kg/m? 195+24 21718
SBP, mm Hg 1243+ 31 1285+29
DBP, mm Hg 61.2+25 643+18
CD4+ T-lymph, cells/ml 264.2 +13.4* 497.3+36.7*
VL, copies/ml 74264 + 4216* <20*

hsCRP, mg/ml 19.1+2.2* 10.7 £ 1.3*%

After ART Control group
(n=43) (n=30)

42619
16 (53.3)

14 (46.7)
23112
125822
62.5+1.3
692.1+74.4
N/A
41£08

*: the difference is significant compared with the control group (P < 0.05);
#: the difference is significant compared to before ART (P < 0.05).

Table 2. Heart rate variability indicators in the examined patients

After ART Control group
(n=43) (n=30)

Indicators, units Before ART
(n=43)

SDNN, ms 125.1+8.4* 148.3+ 11.2*
SDANN, ms 114.3+7.6* 133.3+8.3*
pNN50, % 292+43 341+£33
SDNN index, msec 402+23 447+19
rMSSD, ms 326156 36.6+4.7

LF, % 68.2+4.3* BTGNS
HF, % 27.7+341 29.2+26
LF/HF, units 2.31+0.07* 1.84 £0.08*

169.1+£4.3
1423+ 3.6
349+04
437+£0.9
38.1£0.6
544103
286+1.1
1.81+0.04

«: the difference is significant compared with the control group (P < 0.05);
#: the difference is significant compared to before ART (P < 0.05).

An improvement in HRV was noted in patients after
achieving the virological and immunological ART goals. It was
manifested by an increase in SDNN to 148.3 + 11.2 msec
and SDANN to 133.3 + 8.3 msec. There were not significant
changes in other time-domain HRV indicators (SDNN-index,
pNN50 and rMSSD) in this group.

Improved spectral indices of HRV in patients after ART
compared with those before ART were noted manifesting by
a significant decrease in the LF/HF index and low-frequency
component proportion, which did not differ from those in
the control group (LF/HF: 1.84 + 0.08 vs. 1.81 + 0.04; LF:
53.3 £1.1 % vs. 54.4 £ 0.3 %, respectively). The high-fre-
quency component percentage was not significantly different
between the groups.

The identified changes indicate a decrease in sympa-
thetic effects on the heart and an improvement in the HRV
profile due to benefit of both integral time-domain parameters
and spectral indices of HRV in HIV-infected patients while
receiving ART.

In the course of an effective ART, HIV-infected patients
showed a significant decrease in systemic inflammatory
response severity, which was confirmed by a decrease in
the concentration of hsCRP from 19.1£2.2 mg/lt0 10.7 £ 1.3
mg/l (P < 0.05). However, the concentration of hsCRP in
HIV-infected patients, who achieved virological and immu-
nological ART goals, remained significantly higher compared
with that in the control group.

The dynamics of heart rate variability in HIV-infec-
ted patients in the course of 1-year ART is presented
in Table 2.

The dynamics of SV and VE in HIV-infected patients in
the course of 1-year ART is presented in Table 3.
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Table 3. Frequency of SV and VE in the examined patients

Before ART (n = 43) After ART (n = 43) Control group (n = 30)

SVE (registration frequency) Isolated 100
Allorythmia 814 35
Couplets 58.1 25
Triplets 25.6 1
Unstable SVT 20.9 9
Paroxysmal SVT 46 2

VE (registration frequency) Isolated 721 31
Allorythmia 419 18
Couplets 30.2 13
Triplets 9.3 4

SVE (number/duration) Isolated, (n) 1846.3 + 128.6*
Allorythmia, (min) 26.3+£2.8*
Couplets, (n) 826174
Triplets, (n) 411433
Unstable SVT, (n) 228+12*
Paroxysmal SVT, (n) 9.7£0.6*
Paroxysmal SVT, (min) 214+3.8*

VE (number/duration) Isolated, (n) 986.2 £ 72.3*
Allorythmia, (min) 19.8 £ 3.6*
Couplets, (n) 56.1 £2.3*
Triplets, (n) 205+ 1.8*

Average HR (day) 95.3+2.2*

Average HR (night) 61.3+1.4*

Cl 1554 +5.1*

100 93.3 28
74.4 32 63.3 19
30.2 13 133 4
18.6 8 6.7 2
11.6 5 6.7 2
46 2 - -
62.5 27 20 6
37.2 16 6.7 2
20.9 ¢ = =
6.9 3 = =
1321.4 +142.1% 328.7+484
215+£3.1* 42+04

59.4 £2.3% 148106
31.9+1.1% 9.7+03
17.7£0.7% 4402
7.3+0.3% -

1.4+26% B

783.9 £ 50.4* 108.4 £ 14.1

147 27" 21104

447 +1.2% -

12,4 0,8 =

89.1+24+ 775+04

614 +£1.7* 552+0.2

148.6 £5.5 143.8+1.3

*: the difference is significant compared with the control group (P < 0.05); #: the difference is significant compared to before ART (P < 0.05).
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Discussion

The life expectancy of human immunodeficiency virus-in-
fected (HIV+) persons has increased due to an effective and
available ART. As the HIV+ population age, HIV+ persons
are experiencing an increasing burden of comorbidities,
including cardiovascular diseases (CVDs) [13]. Myocardial
infarction, arrhythmias, heart failure, and sudden cardiac
death appear to occur more frequently in HIV+ versus
non-infected persons [7,8,11]. Epidemiologic data suggest
elevated risks for arrhythmias and sudden cardiac death
among HIV+ persons, but clinical characteristics and mech-
anisms associated with these risks are not well understood
[8,11]. A previous analysis of HIV+ persons in the Veterans
Affairs (VA) HIV Clinical Case Registry used International
Classification of Disease-9 (ICD-9) codes to identify likely
AF/atrial flutter (AFL) diagnoses and found that a high HIV
viral load and low CD4+ T cell count were associated with
a significantly increased AF/AFL incidence [14]. However,
none of the previous studies, as we know, has compared
AF/AFLin HIV+ persons and uninfected controls. Similarly,
although administrative codes may have a positive predic-
tive value as low as 70 % for identifying AF, early studies,
in our view, have not addressed AF/AFL diagnoses among
HIV+ persons [15].

HIV-related immunosuppression (nadir CD4+ count
<200 cells/mm?®) and traditional CVD risk factors are associa-
ted with significantly elevated odds of AF/AFL among HIV+
persons. Although both AF and AFL were more common
among HIV+ versus uninfected persons in this cohort, this

difference was attenuated by adjustment for demographics
and CVD risk factors.

It was also found in a study of J. M. Sanders [16] that
AF/AFL was somewhat more prevalent among HIV+ per-
sons compared with frequency-matched controls, but that
this difference was attenuated to statistical non-significance
after adjustment for demographics and CVD risk factors.
This may be due in part to a greater burden of co-morbidity
among HIV+ persons compared with uninfected controls, as
reflected in the generally sicker nature of the HIV+ persons
in this cohort compared with uninfected controls frequen-
cy-matched on demographics and zip code. Nevertheless,
the finding that greater progression of HIV was associated
with a substantially greater likelihood of AF/AFL among HIV+
persons suggests that HIV disease-related factors may also
play a role in AF/AFL [16].

Our study has revealed that in HIV-infected patients,
prior to ART initiation, there was an increased sympathetic
tone manifested by changes in the indicators of HR and
Cl towards increase. At the same time, changes in HRV
were noted, in particular, a decrease in SDNN and an in-
crease in SDANN in the absence of significant differences
in other integral and time-domain parameters compared
to the general population. In addition, an increased sym-
pathetic nervous system activity was confirmed based on
time-domain parameters of HRV analysis. An increase in
the LF component and LF/HF ratio was noted compared
with the general population.

Moreover, significantly more severe cardiac arrhythmias
were registered among HIV-infected patients as shown by a
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higher incidence and number of both SVE and VE, including
forms which are not typical for healthy individuals.

[t has been noted that in the course of effective ART, in
HIV-infected patients, there was a relative normalization of
HRV indices and a decrease in the incidence and severity
of both SVE and VE. However, the changes achieved are
not fully consistent with the results of the general population
examination.

Identified results were accompanied by a decrease in
hsCRP, which confirms the effect of systemic inflammation
on both HRV and identified cardiac rhythm disorders.

Nevertheless, in HIV-infected patients reached the vi-
rological and immunological goals of ART, heart rhythm
disturbances are not characteristic of the general population.
This justifies the need to develop new approaches to the di-
agnosis and treatment of such patients, which will include
the additional use of antiarrhythmic drugs.

Conclusions

1. In HIV-infected patients, supraventricular and ven-
tricular ectopy are more pronounced and significantly more
frequently recorded, including ectopic rhythms, which are not
characteristic of healthy people.

2. In HIV-infected patients on antiretroviral therapy for
52 + 4 weeks when viral load <20 copies/ml and CD4+
T lymphocytes >400 cells/ml are reached, the frequency
of supraventricular and ventricular ectopy registration is
significantly decreased but does not meet the indicators of
healthy people.

3. In HIV-infected patients, a decrease in supraventri-
cular ectopy and ventricular ectopy intensity occurs coupled
with a decrease in the level of hsCRP, as well as an im-
provement in the integral time and spectral indices of heart
rate variability. This suggests that systemic inflammatory
response and hypersympathicotonia are pathogenetic links
of arrhythmogenesis in HIV-infected patients.

Prospects for further research. More studies are need-
ed to find out the prevalence of life-threatening arrhythmias
in HIV-infected patients, their influence on the prognosis as
well as to evaluate the effectiveness of antiarrhythmic drugs.
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