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TopicalityTopicality of of thisthis IssueIssue

Medical Medical andand Social Social SignificanceSignificance
World World prevalenceprevalence in in adultadult populationpopulation -- 11..55-- 1010..00%%
ConstantConstant increaseincrease of of numbernumber of of patientspatients, , givengiven thethe general general populationpopulation agingaging
IncreaseIncrease of of daysdays in in bedbed andand newnew hospitalizationshospitalizations duedue toto chronicchronic heartheart failurefailure
MortalityMortality duringduring thethe 1st 1st yearyear -- 1515--25%25%; ; atat 5 5 yearsyears, up , up toto 5050%    %    

SignificanceSignificance of of AutonomicAutonomic RegulationRegulation DisordersDisorders
NeurohumoralNeurohumoral modelmodel of of pathophysiologypathophysiology of of chronicchronic heartheart failurefailure. . 
DrugsDrugs withwith neuroregulationneuroregulation mechanismmechanism, as , as firstfirst lineline treatmenttreatment..
StudyStudy methodsmethods of of autonomicautonomic regulationregulation

UnsolvedUnsolved ProblemsProblems
LowLow effectivenesseffectiveness of of currentcurrent managementmanagement framesframes (( 2727--64%)64%)..
AbsenceAbsence of of studiesstudies aboutabout initialinitial autonomicautonomic regulationregulation influenceinfluence onon chronicchronic HF HF 
managementmanagement
AbsenceAbsence of of studiesstudies aboutabout thethe relationshiprelationship betweenbetween heartheart raterate variabilityvariability (HRV) (HRV) 
andand thethe resultsresults of of managementmanagement in in acuteacute pharmacologicalpharmacological teststests (APT) (APT) 
AbsenceAbsence of of studiesstudies onon thethe relationshiprelationship betweenbetween HRV HRV withwith managementmanagement andand
survivalsurvival of of patientspatients



ObjectiveObjective of of thethe StudyStudy

ToTo perfectperfect thethe diagnosticdiagnostic andand prognosticprognostic
approachapproach, , andand thethe effectivenesseffectiveness of of 

ambulatoryambulatory treatmenttreatment of of chronicchronic HF HF withwith
EnalaprilEnalapril andand MetoprololMetoprolol, , basedbased onon thethe
studystudy of of autonomicautonomic regulationregulation withwith thethe
HRV HRV andand itsits influenceinfluence onon qualityquality of of lifelife, , 

demographicdemographic, , clinicalclinical andand hemodynamichemodynamic
indicatorsindicators. . 



Characteristics of Patients
112 112 patientspatients withwith chronicchronic HF, HF, studiedstudied in 6 in 6 ExternalExternal OfficesOffices in in 
KharkovKharkov
MenMen -- 53 (47%) 53 (47%) 
WomenWomen -- 59 (53%)59 (53%)
AgeAge rangerange: : 5252--8282 yearsyears oldold
Average Average ageage: : 6464..99±±99..44 yearsyears oldold
Average time of Average time of chronicchronic HF HF evolutionevolution: : 33..11±±11..99 yearsyears oldold

DistributionDistribution of of patientspatients accordingaccording toto FC FC (NYHA(NYHA, 1964) , 1964) 
ІІІІ FCFC-- 62 (56%)62 (56%)
ІІІ ІІІ FCFC -- 50 (44%)50 (44%)
EtiologyEtiology::
CoronaryCoronary diseasedisease:: ACE FCACE FC ІІ--ІІІ ІІІ andand//oror

AMI background AMI background -- 30 (28%) 30 (28%) 
HBPHBP:: 32 (30%)32 (30%)
CoronaryCoronary diseasedisease andand HBPHBP:: 48 (42%)48 (42%)

Control Control groupgroup -- 36 36 patientspatients withwith coronarycoronary diseasedisease andand//oror HBP HBP 
withwith no no signssigns of HF in of HF in thethe samesame ageage groupgroup as as thethe patientspatients of of 
thethe studystudy groupgroup



StudyStudy MethodsMethods andand IndicatorsIndicators
General General clinicalclinical evaluationevaluation withwith FC FC assesmentassesment of of 
HF HF accordingaccording toto thethe NYHA NYHA andand StrazheskoStrazhesko--
VasilenkoVasilenko classificationsclassifications, , walkwalk testtest (6 (6 minmin))
BP BP andand HR HR evaluationevaluation
EvaluationEvaluation of of qualityquality of of lifelife withwith thethe MinnesotaMinnesota
LWHF LWHF questionnairequestionnaire forfor HF HF patientspatients
ConventionalConventional ECGECG
EchocardiogramEchocardiogram withwith measurementmeasurement of posterior of posterior 
wallwall thicknessthickness andand LVEFLVEF
HRV HRV studystudy:: total total spectrumspectrum powerpower (TP), (TP), powerpower in in 
veryvery lowlow frequencyfrequency areasareas ((VLF),  VLF),  lowlow ((LF),  LF),  highhigh
frequencyfrequency (HF(HF), ), LF/HFLF/HF ratioratio
Renal Renal echographyechography
StatisticalStatistical analysisanalysis methodsmethods



General General OutlineOutline of of thethe StudyStudy
112 patients with chronic HF

Management with hydrochlorothiazide 25-50 mg daily and nitrites as needed

APT* with Enalapril (Enl), 2.5 mg one time only

Stage of treatment with Enl (average dose 16.4+4.3 mg/d)

APT with Metoprolol (МТ), 6.25 mg one time only

Management with MT addition (average dose 65.3+11.1 mg/d)

Subgroup Enl+ Subgroup Enl-

Subgroup МТ – Subgroup МТ +

Subgroup
Enl+МТ-

Subgroup
Enl-МТ-

Subgroup
Enl+МТ+

Subgroup
Enl+МТ-

*APT – acute pharmacological test, Enl +,-, МТ+,- subgroups of patients with positive, negative
responses to management with Enl and MT in APT 



DistributionDistribution of of PatientsPatients in in SubgroupsSubgroups
AccordingAccording toto gendergender::

2 2 subgroupssubgroups of of patientspatients -- 53 53 menmen andand 5959 womenwomen
AccordingAccording toto ageage::
-- subgroupsubgroup 1 1 -- 32 32 youngyoung adultadult patientspatients:: 36 36 --60 60 yearsyears,,
-- subgroupsubgroup 22 -- 49 49 elderlyelderly patientspatients:: 6161--74 74 yearsyears,,
-- subgroupsubgroup 3 3 -- 31 31 patientspatients withwith advancedadvanced ageage:: sincesince 7575 yearsyears
AccordingAccording toto thethe initialinitial valuevalue of of ТРТР of HRVof HRV::

subgroupsubgroup 1 1 -- withwith ТРТР lowerlower thanthan 450450 мсмс²², 42 , 42 patientspatients,,
subgroupsubgroup 2 2 -- withwith ТР ТР fromfrom 450450 toto 750750 мсмс²²,, 37 37 patientspatients,,
subgroupsubgroup 3 3 -- withwith ТР ТР higherhigher thanthan 750750 мсмс²², 33 , 33 patientspatients

AccordingAccording toto resultsresults of TP response of HRV in APT of TP response of HRV in APT withwith EnlEnl::
subgroupsubgroup EnlEnl+,+, 53 53 patientspatients andand EnlEnl--, , 5959 patientspatients

AccordingAccording toto thethe resultsresults of TP response of HRV in APT of TP response of HRV in APT withwith EnlEnl::
subgroupsubgroup МТМТ+ , 60 + , 60 patientspatients andand МТМТ--,   52 ,   52 patientspatients

AccordingAccording toto thethe resultsresults of of LF/HF LF/HF response of HRV in APT response of HRV in APT withwith EnlEnl::
subgroupsubgroup EnlEnl+,+, 49 49 patientspatients andand EnlEnl-- , 63 , 63 patientspatients

AccordingAccording toto thethe resultsresults of of LF/HF LF/HF response of HRV in APT response of HRV in APT withwith MTMT
subgroupsubgroup МТ+,  50 МТ+,  50 patientspatients andand МТМТ--, , 6262 patientspatients



ComparisonComparison of of thethe StateState of of AutonomicAutonomic RegulationRegulation betweenbetween
Control Control GroupGroup andand StudyStudy PatientsPatients accordingaccording toto GenderGender
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EffectivenessEffectiveness of of ManagementManagement betweenbetween MenMen andand
WomenWomen
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Type of Response of ТР of HRV and Effectiveness of CHF 
Management

Quality of Live (QoL)
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before Enl МТ

score

Significant improvement in QoL of patients in the Enl stage in the
subgroup with Enl+

Significant improvement of QoL of patients after adding МТ in the
Enl+МТ+, Enl+МТ- and Enl-МТ+ subgroups

Best results in the - Enl+МТ+ subgroup
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Type of TP Response of HRV and Effectiveness of Chronic HF 
Management

FC of chronic HF
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The dynamics of FC improvement in other subgroups
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Type of TP Response of HRV and Effectiveness of 
Chronic HF Management

Blood Pressure
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Significant decrease of BP during the whole management, among patients
with increase of TP in APT

The best results were achieved in the Enl+МТ+ subgroup



Type of TP Response of HRV and Effectiveness of 
Chronic HF Management

ТР of HRV
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The tendency of TP change of HRV in APT with Enl and МТ defines 
the results of management

The best results were in the Enl+МТ+ subgroup



Type of LF/HF Response of HRV and Effectiveness of 
Chronic HF Management

Quality of Life

25
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before Enl МТ

score

Significant improvement of QoL in patients in the Enl - stage in the Enl+
subgroup

Significant improvement in QoL of patients after addition of MT in the МТ-
subgroup

The best results were observed in the Enl- МТ- and Enl+МТ- subgroups
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Type of LF/HF Response of HRV and Effectiveness of 
Chronic HF Management

FC of chronic HF
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Type of LF/HF Response of HRV and Effectiveness of 
Chronic HF Management

Blood Pressure
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Non significant decrease of BP was evident in the two stages, among 
patients with low LF/HF ratio during APT



Type of LF/HF Response of HRV and Effectiveness of 
Chronic HF Treatment
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TP changes of HRV with management, did not depend on the 
LH/HF ratio response of HRV in APT with Enl and МТ



Initial TP Level of HRV and Effectiveness of Chronic HF Initial TP Level of HRV and Effectiveness of Chronic HF 
ManagementManagement

Quality of Life (QoL)Quality of Life (QoL) FCFC of HFof HF
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treatment was significantly better 
in patients with a greater TP value 
of initial HRV
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FC of HF before the treatment was lower in 
patients with a higher initial TP value of 
HRV, and viceversa. During the stages of 
treatment, such value gradually decreased 
in comparison to the initial values



Initial TP Level of HRV and Effectiveness of Chronic HF Initial TP Level of HRV and Effectiveness of Chronic HF 
TreatmentTreatment

Blood PressureBlood Pressure

70
80
90

100
110
120
130
140
150
160
170

before Enl  МТ

stages of management

м
м

.р
т.
ст

.

SBP,450

DBP,450

SBP,450-750

DBP,450-750

SBP,750

DBP,750

The results of management were better in the stage of Enl in the 
subgroups with greatest and lowest initial TP value of HRV. 

After the addition of MT, the results improved in the group with a median 
TP value of HRV



Initial TP Level of HRV and Effectiveness of Chronic HF Initial TP Level of HRV and Effectiveness of Chronic HF 
Management Management 
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stages of treatment depend 
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FC of Chronic HF and TP Response of HRV in APT with FC of Chronic HF and TP Response of HRV in APT with 
EnlEnl
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FC significantly decreased in 
patients of the Enl+ subgroup vs. 
Enl- subgroup



FC of Chronic HF and TP Response of HRV in APT with FC of Chronic HF and TP Response of HRV in APT with 
EnlEnl
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FC of Chronic HF and TP Response of HRV in APT with FC of Chronic HF and TP Response of HRV in APT with 
EnlEnl
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TP and LF/HF values of HRV changed during Enl treatment, 
and depended on APT results and did not relate to FC



Follow-up term, months
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Follow up term, months
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Build-up Survival of Patients with Chronic HF and TP 
of HRV

According to the results of management with Enl and MT, the patients 
achieved a better prognosis at 3 years (statistically significant) with TP 

increase of HRV in APT with Enl and/or with MT and with TP increase of 
HRV
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Betwen the patients with HF, during Betwen the patients with HF, during 
management with Enl and MT, 2 types management with Enl and MT, 2 types 
of responses of autonomic regulation of of responses of autonomic regulation of 
HR were observed: TP increase or HR were observed: TP increase or 
decrease of HRV.decrease of HRV.
Such responses were observed after the Such responses were observed after the 
first administration of the drug (2.5 mg first administration of the drug (2.5 mg 
Enl or 6.25 mg MT in APT) and Enl or 6.25 mg MT in APT) and 
continued during the whole period of continued during the whole period of 
treatment.treatment.

Conclusion Conclusion 11



A significant improvement of quality of life, A significant improvement of quality of life, 
FC, decrease of BP with TP increase of HRV FC, decrease of BP with TP increase of HRV 
and LF/HF decrease during the treatment with and LF/HF decrease during the treatment with 
EnlEnl, , was observed more between women than was observed more between women than 
men.men.

The addition of MT for the treatment The addition of MT for the treatment 
improves the mentioned indicators, most of improves the mentioned indicators, most of 
all, among men, a fact that leads to the all, among men, a fact that leads to the 
disappearance of intersexual differences disappearance of intersexual differences 
regarding quality of life, hemodynamic regarding quality of life, hemodynamic 
parameters and HRV.parameters and HRV.

Conclusion Conclusion 22



Autonomic cardiac regulation disorders, Autonomic cardiac regulation disorders, 
which are exacerbated with age, worsen even which are exacerbated with age, worsen even 
more with chronic HFmore with chronic HF..

The management with Enl leads to better The management with Enl leads to better 
hemodynamics, quality of life and HRV, more hemodynamics, quality of life and HRV, more 
between young adults than in the elderlybetween young adults than in the elderly..

The addition of MT strengthens the The addition of MT strengthens the 
improvement of quality of life, FC, BP and HR improvement of quality of life, FC, BP and HR 
decrease among all age groups. A significant decrease among all age groups. A significant 
TP increase of HRV and normalization of LF/HF TP increase of HRV and normalization of LF/HF 
ratio in this stage of the treatment is seen in all ratio in this stage of the treatment is seen in all 
age groups, but more in elderly patientsage groups, but more in elderly patients..

ConclusionConclusion 33



Between patients with FC Between patients with FC III, in III, in 
comparison to FC IIcomparison to FC II, , quality of life is quality of life is 
significantly worse significantly worse (р=0(р=0..032)032), TP , TP of of 
HRV is lower HRV is lower (р=0(р=0..036)036) and LF/HF ratio and LF/HF ratio 
is greater is greater (р=0(р=0..041)041)

A greater effectiveness of treatment A greater effectiveness of treatment 
with Enl and MT is observed in patients with Enl and MT is observed in patients 
with TP increase of HRV in APTwith TP increase of HRV in APT

ConclusionConclusion 33



Among patients with chronic HF, 2 types of Among patients with chronic HF, 2 types of 
LF/HF response are observed: increase or LF/HF response are observed: increase or 
decreasedecrease..

The treatment with Enl is more effective in The treatment with Enl is more effective in 
the case of increase of LF/HF ratio, a the case of increase of LF/HF ratio, a 
significant decrease of FC significant decrease of FC (р=0(р=0..036036), ), BP BP 
(р<0(р<0..0303) ) and HR and HR (р=0(р=0..048)048) is observedis observed,,
improvement of quality of life improvement of quality of life (р=0(р=0..031031) ) andand
TP TP of HRV of HRV (р=0(р=0..029)029)..

The addition of MT influences even more The addition of MT influences even more 
the FC, BP, HR and quality of life of patients the FC, BP, HR and quality of life of patients 
with the decrease of LF/HF ratio in APT. HRV with the decrease of LF/HF ratio in APT. HRV 
indicators, after the addition of MT, improve indicators, after the addition of MT, improve 
independently from LF/HF response.independently from LF/HF response.

ConclusionConclusion 44



The prognosis of survival at 3 The prognosis of survival at 3 
years does not depend on initial TP of years does not depend on initial TP of 
HRV; however, such prognosis HRV; however, such prognosis 
presents a significant improvement presents a significant improvement 
(р<0(р<0..0505) ) in patients with TP increase in patients with TP increase 
of HRV and with the positive results of HRV and with the positive results 
of management with Enl and/or MTof management with Enl and/or MT

ConclusionConclusion 55


