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CHARACTERISTICS OF LABORATORY INDICATORS WHEN PRESCRIBING
NITRATES AND AMLODIPINE TO PATIENTS WITH CHRONIC HEART
FAILURE OF ISCHEMIC AND HYPERTENSIVE GENESIS

N. A. Matsegora, N. Yu. llikchiieva

Odessa National Medical University, Odessa, Ukraine

Abstract

On the background of hemodynamic overload of the heart, coronary insufficiency and
arterial hypertension, the hypoxic phenomena are formed, which modify metabolic processes
in the direction of activation of endogenous intoxication, which are reflected in hematological
and biochemical indices. Therefore, the laboratory data reflecting these violations are
essential and useful for assessing the patient's condition.

However, in many literary sources there are mostly the peculiarities of clinical and
functional parameters that are characteristic of CHF, and, at all, there are no definite
comparative characteristic of complex clinical and laboratory studies based on the stages (HF
2A and HF 2B) and their dependence on the prescribed treatment, at that time as the analysis
of survival in CHF patients in subgroups, conducted in the framework of multicenter studies
SAVE, SOLVD, TRACE, etc., clearly indicates the adverse effects of nitrates on the course
and prognosis of CHF

Objective. To conduct a comparative analysis of laboratory parameters in course of

treatment of patients with ischemic heart disease and hypertension complicated by HF 2A and
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2B with the use various vasodilators (nitrates and amlodipine) which are prescribed on the
background of standard therapy of CHF.

Results of the research. The research was conducted in the cardiology department of
the Military Medical Clinical Center of the Southern Region. We examined 84 patients with
ischemic heart disease in combination with hypertension, complicated HF 2A: 18 patients
were prescribed nitrates and 18 - amlodipine; and 2B: 22 patients were prescribed nitrates and
24 - amlodipine on a background of standard complex therapy of CHF of a corresponding
degree. The average age was 72.29 + 1.66 years, by gender, men dominated (86.7%).

According to hematological and biochemical studies before treatment, more definite
changes of inflammatory and intoxication character in patients with ischemic heart disease
and hypertension are in groups with HF 2B than HF 2A, which is associated with a more
significant endogenous intoxication of the body caused by hemodynamic overload of small
and large blood circulation circles.

The prescription of amlodipine, according to most of the studied parameters, was more
physiologically than with nitrates, despite their high vasodilating ability.

The obtained dynamics of biochemical indicators showed a moderately expressed
negative effect of nitrates on the functional state of the liver and kidneys, which makes it
advisable to narrow the indications for their appointment to patients with CHF.

Key words: ischemic heart disease in combination with arterial hypertension,

chronic heart failure, laboratory diagnostics, vasodilators.

XAPAKTEPUCTUKA JIABOPATOPHUX IIOKA3HUKIB ITPU TPUZHAYEHHI
HITPATIB TA AMJIOJUIIIHY XBOPUM HA XPOHIYHY CEPLHEBY
HEJOCTATHICTb KOPHAPOT'EHHOI'O TA I'llTIEPTEH3UBHOI'O 'EHE3Y
H. A. Maueropa, H. 1O. LiikuieBa
Opnecbknii HaniOHAJIBLHMI MeIHMYHMI yYHiBepcuTeT, Oneca, Ykpaina

Pegepar
Ha T remoaMHaMiuHOrO NepeBaHTAXEHHS cepls, KOPOHAPHOI HEIOCTATHOCTI Ta

apTepialbHOT TinepTeH3ii (OpMYyIOThCS TIMOKCHYHI SBMINA, L0 3MIHIOIOTH METa0OJiuHI

npoliecu y OiK akTHBaIlil eHJOTeHHOT IHTOKCHKAIIIT, sIKi BIAI3epKATIOI0THCA TeMaTOJIOTTYHUMHU
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Ta 0I0XIMIYHUMU MOKa3HUKaMu. Tomy naHi 1ab0paTOpHUX AOCIIIKEHb, IO BiTOOPaXKaOTh 111
MOPYIICHHS, € CyTTEBUMH Ta JOLULUIBHUMU JJIsl OL[IHKH CTaHy XBOPOTO.

Crin migkpecnuTy, mo Aas nmoctaHoBku AiarHo3y XCH HeoOXiZHMMHU € mapameTpu
(GYHKIIOHATBHOT JIarHOCTHKH: eJIeKTpoKapaiorpadis, peHTreHorpadis OpraHiB TpyaHOT
KIITHHU Ta exokapziorpagis. Meroro IHCTPYMEHTAJIbHOI JiarHOCTUKA € OTPHUMAaHHS
00'eKTHBHHUX JTOKa3iB HAIBHOCTI AMCRYHKIIT cepist y XBoporo 3 migo3poro Ha XCH.

[Ipore, B OaratboxX JiTepaTypHHX JDKEpelaxX 3YCTPIYalOThCS IEPEBAKHO came
0COOJIMBOCTI KIIHIKO-()YHKI[IOHAJIbHUX NapaMeTpiB, 1o Biaactusl XCH, npuyomMy, 30BciM He
BH3HAUYE€HA MOPIBHSIbHA XapaKTEPUCTHKA KOMIUIEKCHUX KIIIHIKO-1a00paTOPHUX JOCIIIKEHb
BinnosinHo ctagii (CH 2A 1 CH 2b) ta 3aiexHOCT1 iX Bl MPU3HAYEHOTO JIKYBaHHSA, Y TOU
yac sK aHaui3 BmkuBaHOcTi xBopux XCH B miarpynax, NOpoBeA€HHH B pamKax
6araronenTpoBux nociimkeab SAVE, SOLVD, TRACE Ta iH., 0THO3HaYHO CBITYUTH PO
HEraTUBHMM BILTUB HITPATIB, K1 YaCTO MPU3HAYAIOThHCS, Ha nepedir 1 mporuo3 XCH

Meta pobGotu. IlpoBecTn MOPIBHAIBRHUN aHAI3 JIAOOPATOPHUX TOKA3HUKIB B
IuHaMmili KypcoBoro JikyBaHHs xBopux Ha IXC ta AI' 13 ycknagnenusmu CH 2A Ta 2b npu
3aCTOCYBaHHI PI3HMX Ba30AWJIaTaTOPIB (HITpATIiB Ta aMJIOJMITIHY), NPHU3HAYEHUX Ha TIIi
crangaptHoi Tepamii XCH.

PesyabTat fpochaimkeHb. JloCHipKeHHS MPOBOAWINCH Y  KapIOJOTIYHOMY
BiuIeHH! BilicbkoBO-MeauyHOTO KiIiHIYHOTO LIeHTpY [liBmennoro periony. Ilix Harmsgom
nepedyBano 84 xBopux Ha [XC y cnomydyenni 3 Al', ycxmagaennx CH 2A: 18 oci6 BxuBanu
HiTpaTH Ta 18 — amnoauriz; Ta 2b: 22 XBOpUM NpU3HAYAIKCS HITpaTH Ta 24 — aMJIOAMITIH Ha
Ti craHmapTHol koMruiekcHoi Teparii XCH BiamoimHoro crymnenro. CepenHid BIK CKIIaB
72,29 £ 1,66 pokiB, 3a reHAEPHOIO 03HAKOIO MepeBaXkain 4oJoBiku (86,7%).

3a JaHUMM TEeMaTOJIOTTYHMX Ta OIOXIMIYHHUX MOCHIIKEHb N0 JIKYBaHHS BHU3HAYEHI
OLTBII BUpA3HI 3MIHM 3aMalbHOTO Ta IHTOKCUKAILIHHOTO XapakTepy y xBopux Ha [XC ta Al
npu HasBHocTi CH 2b, bk CH 2A, mo moB’s3aHo 3 OUIbII 3HAYHOK EHIOTCHHOIO
IHTOKCHKAI[IEI0 OpraHi3aMy, BHUKIMKAHOIO T€MOJMHAMIYHUM IEPEBAHTAXKEHHSIM MaJoro Ta
BEJIMKOI'O KiJI KpOBOOOIry.

[Ipu3HaueHHs amulONUMIHY 3a OUIBLIICTIO BHMBYEHMX IMOKa3HUKIB Oyino Oulblie
¢1310J10TTYHO, HDK MpPHM BXKUBAHHI HITPATIB, HE 3BaKalOUM Ha X BHMCOKY BazOAMJIATYIOUy
3JIaTHICTb.

Otpumana auHaMika OIOXIMIYHMX ITOKAa3HMKIB CBiUWIa MPO MOMIPHO BHUPA3HUMN
HEraTUBHUM BIUIMB HITPaTiB Ha ()YHKLIIOHAJIBHUH CTaH MEYIHKUA Ta HUPOK, IO OOYMOBIIOE

JOUUIBHICTH 3BYXKEHHS MOKa3aHb MI0JI0 iX npu3HaueHHs npu XCH.
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Kurouosi cioBa: imemiuyHa xBopo0a cepusi y CHOJy4YeHHi 3 apTepiajbHOIO
rinepreHsi€lo, XpoHiYHA cepuHeBa HeJOCTATHICTb, J1a0OpaTOpHAa [iarHOCTHKA,

Ba3oanJjaaTaTopu.

XAPAKTEPUCTHUKA JJABOPATOPHUX ITOKA3ATEJEHN ITPU HASHAUEHUH
HUTPATOB U AMJIOJUITMHA BOJIbHBIM XPOHUYECKOM CEPJIEYHOM
HEJOCTATOYHOCTBIO KOPHAPOI'EHHOI'O
N T'MIIEPTEH3UBHOI'O T'EHE3A

H. A. Maneropa, H. 0. HiinkuneBa

Opnecckuil HAMOHAJILHBIN MeIMUMHCKUI YyHUBepcuTeT, Ofecca, YKkpanHa

Pedepar

Ha ¢done remommnaMmuueckoi meperpy3Ku cep/iiia, KOPOHAPHOW HETOCTATOYHOCTH U
apTepHalibHOM  ruUnepTeH3uu  (POPMUPYIOTCS TUMNOKCHUYECKHE SBJICHUS, W3MEHSIOLIIE
MeTaboJIMYecKUe MPOIecChl B CTOPOHY aKTUBAlMM SHAOTC€HHONM WHTOKCHKAIMH, KOTOpPbIE
OTpaXkaroT TreMaToJIoOTHYecKhe M OuoXuMmMuyeckue IMokaszarenu. llosTomy naHHBIE
1ab0paTOPHBIX UCCIIENOBAHUN SIBIISIIOTCS CYILIECTBEHHBIMH U 11€1€CO00pa3HbIMU IS OLICHKU
COCTOSIHUS OOJIBHOTO.

OpnHako, BO MHOTMX JMTEPATYPHBIX HMCTOYHUKAX BCTPEYAOTCS IMPEUMYIIECTBEHHO
MMEHHO OCOOCHHOCTH KIMHHMKO-(DYHKIIMOHAIBHBIX mapameTpoB, npucymux XCH. Ilpuuewm,
HE MPOBOJMIACH CPAaBHHUTEIbHAS XapaKTEPUCTHKA KOMILJIEKCHBIX KIMHUKO-T1a00paTOpHBIX
uccinenoBanuii B 3aBucumoctu oT creneHu Tspkectu (CH 2A u CH 2b) u HazHaueHHOTrO
nedyeHusa. B 1o ke Bpems, aHanu3 BbbkHBaemocTd OoipHBIX XCH B moarpymmnax,
MPOBEJICHHBIN B paMkax MHoOroueHTpoBbiX uccienoBanuii SAVE, SOLVD, TRACE u np.,
OJIHO3HAQYHO CBUJICTEIBCTBYET O HEraTUBHOM BJIMSHUM YacTO Ha3HAYa€MbIX HHUTPATOB Ha
TE€YEHHUE U IIPOTHO3 ITOTO OCIIOKHEHUS.

Heabr paGorsl. [IpoBecTn cpaBHHUTENBHBINM aHATN3 JTAOOPATOPHBIX TMOKa3aTeleld B
nuHamuke KypcoBoro jeudeHus OonbHbIX UBC u AI' ¢ ocnoxuenussmu CH 2A u 2b npu
MPUMEHEHUH PA3UYHBIX Ba30JAUTIATATOPOB (HUTPATOB W aMJIOJUIMHA), HA3HAYEHHBIX Ha
¢done crangaptHoit Tepanun XCH.

PesyabTaTel mnccaenoBanumii. VccnegoBaHusi MPOBOAMIIUCH B KapAHOJOTHUYECKOM

oTaeneHud BoOeHHO-MEIMIIMHCKOIO KJIHMHHYECKOTO HOCHTpa IOxnO0TO PEruoHa. Ilox
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HaOmonenrueM Haxoamiochk 84 6onbHBIX UBC B couetanun ¢ Al, ocnoxaennsix CH 2A: 18
YeN0BEK yIoTpeOsud HUTPaThl U 18 - amnoaunud; u 2b: 22 00JIbHBIM Ha3HAYAIHCH HUTPATHI
u 24 - amsonunuH Ha (OHE CTaHAAPTHON KomIuiekcHOU Tepanuu XCH cooTBercTBYyIOMIEH
crenend. CpenHuil Bo3pacT coctaBwil 72,29 + 1,66 ner, mo TeHIEPHOMY IPU3HAKY
npeoOagaim MyK9uHbl (86,7%).

[lo paHHBIM TE€MaTOJIOTMYECKUX U OHMOXMMUYECKMX HWCCIEIOBAaHUN 10 JIeUEHUS
BBISIBJIEHBl 00JIe€ OTYETJIMBBIE M3MEHEHHS BOCHAIUTEIBHOTO W HHTOKCHUKAIMOHHOIO
xapakrepa y 6onbpHbIX UBC u AI' npu nHammuuu CH 2B, ywem npu CH 2A, uro cBs3aHO €O
3HAYUTEIbHOW SHJIOTEHHONM HMHTOKCHKAlMEHl OpraHu3Ma, BBI3BAaHHOW T'€MOJIMHAMUYECKOU
Meperpy3Koi Majoro u 60JIbIIOT0 KPYrOB KPOBOOOPAIIEHHUS.

Haznauenue amnoaunuHa mo OOJBIIMHCTBY M3Y4YEHHBIX IOKa3zareneil Obuio Oosiee
(U3MOJOTMYHO, 4YeM TMpu YHOTPEOJIEHWHM HHUTPATOB, HECMOTPS HAa HUX BBICOKYIO
Ba30IMJIATHPYIOLIYIO CIIOCOOHOCTb.

[lonmyuennass naMHaMUKa OHOXMMHYECKMX TIOKa3aTeleld CBUIETEIbCTBOBaNAa 00
YMEpPEHHO BBIPA)KEHHOM HEraTMBHOM BJIMSHMM HUTPATOB Ha (PYHKIHMOHAIBHOE COCTOSIHHE
MEYeHH M TMOYEeK, YTO OOYCIOBIMBAET LIEIECOOOPa3HOCTh CY)KEHMsI IOKa3aHWW MpU HX
Ha3HavyeHnH y 60apHbIX ¢ XCH.

KiawueBble cj10Ba: nmeMu4yeckasi 00J1€3Hb cepaAla B COYETAHMHU ¢ aPTePHATbHOMI
runepreH3meii,  XpoHHuyecKas ceplieyHasi  HeJOCTATOYHOCTb,  JiabopaTopHas

ANArHOCTHKA, Ba30AMJIaTATOPLI.

Actuality. Clinical laboratory is an integral part of the diagnostic process, capable of
reflecting and substantiating the presence of possible pathology, predicting the patient's
condition, dynamically monitoring during the therapeutic course, timely choosing the
necessary corrective measures aimed at achieving positive results in treatment and
objectivizing the last.

It is considered that in our time, clinical laboratory studies provide up to 70-95% of
the information required by the clinician [2]. Indicators of laboratory tests are determined for
inflammatory diseases caused by infectious agents, autoimmune, cancer, traumatic pathology,
metabolic and other disorders of organs and systems.

A special place among the numerous diseases has chronic heart failure (CHF), as it is
the result of many somatic pathology, among which the majority are cardiovascular diseases,

namely, ischemic heart disease (IHD) and arterial hypertension (AH) [6].
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The laboratory tests that are used to evaluate the possibility of prescribing one or
another treatment, determine the causes of CHF and concomitant diseases that may affect on
its course, include the definition of: hemoglobin and leukocytes, natrium, potassium, blood
urea, creatinine, functional liver parameters (bilirubin, AsSAT, AIAT, GGTP), glucose,
glycosylated hemoglobin, lipid profile, TTG, ferritin, general ability binding of iron (class of
recommendations I) [3].

It should be emphasized that to make the diagnosis of CHF are necessary parameters
of functional diagnosis: electrocardiography, chest X-ray and echocardiography. The purpose
of instrumental diagnostics is obtaining objective evidence of the presence of cardiac
dysfunction in a patient with suspected of having CHF.

At the same time, on the background of hemodynamic overload of the heart, coronary
insufficiency and arterial hypertension, the hypoxic phenomena are formed, which modify
metabolic processes in the direction of activation of endogenous intoxication, which are
reflected in hematological and biochemical indices. Therefore, the laboratory data reflecting
these violations are essential and useful for assessing the patient's condition.

However, in many literary sources there are mostly the peculiarities of clinical and
functional parameters that are characteristic of CHF, and, at all, there are no definite
comparative characteristic of complex clinical and laboratory studies based on the stages (HF
2A and HF 2B) and their dependence on the prescribed treatment, at that time as the analysis
of survival in CHF patients in subgroups, conducted in the framework of multicenter studies
SAVE, SOLVD, TRACE, etc., clearly indicates the adverse effects of nitrates on the course
and prognosis of CHF [1].

Objective. To conduct a comparative analysis of laboratory parameters in course of
treatment of patients with ischemic heart disease and hypertension complicated by HF 2A and
2B when the various vasodilators (nitrates and amlodipine) are prescribed on the background
of standard therapy of CHF.

Material and methods. The research was conducted in the cardiology department of
the Military Medical Clinical Center of the Southern Region. We examined 84 patients with
ischemic heart disease in combination with hypertension, complicated HF 2A: 18 patients
were prescribed nitrates and 18 - amlodipine; and 2B: 22 patients were prescribed nitrates and
24 - amlodipine on a background of standard complex therapy of CHF of a corresponding
degree. The average age was 72.29 + 1.66 years, by gender, men dominated (86.7%).

The screening program complied with the recommendations of the Association of

Cardiologists of Ukraine in 2011 [9] and included: the standard WHO questionnaire, filling in
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questionnaires containing anamnestic and socio-demographic data, anthropometry, reflecting
the quality of life of patients; objective research; laboratory methods (general clinical,
biochemical); measurement of blood pressure, registration of an electrocardiogram,
echocardiography, ultrasound examination of central and peripheral blood flow, radiography
and statistical processing of the data.

The study included patients with IHD and AH with signs of HF 2A and CH 2B who
had inpatient treatment before and received standard therapy with ACE inhibitors, -
adrenoblockers, saluretics, cardiac glycosides (mainly with HF 2B), receptor blockers
angiotensin 1, which are prescribed in intolerance to ACE inhibitors, aldosterone antagonists,
intravenous sympathomimetics (dopamine and / or dobutamine for patients with HF 2B),
anticoagulants or antiplatelet agents, antiatherogenic preparations, and so on. The resulting
effect was saved in them from 1 to 3 months.

The study did not include patients with HF-111 according to N.D. Strazhesko and V.
Kh. Vasilenko, 1V FC according to NYHA classification, unstable angina pectoris, secondary
arterial hypertension, kidney disease with excretion of nitrogen, valvular defects and
inflammatory heart disease, hyperthyroid and hypothyroidism, other chronic somatic diseases
in a state of decompensation.

An extensive clinical analysis of blood , determination of concentration of electrolytes
of blood, assessment of serum creatinine and urea, determination of blood glucose, liver
enzymes, lipidograms of blood, general urine analysis, evaluation of glomerular filtration rate
were studied in this work.

The need to determine the markers of inflammation (CRP, rheumatoid factor (RF),
fibrinogen) is substantiated by the presence of endogenous intoxication in patients with heart
failure syndrome of ischemic genesis, in connection with which heart failure is considered
from the position of chronic inflammation [3].

Additional studies included: the international normalized ratio (INR) (its definition is
an international standard for dispensary monitoring of patients taking an indirect
anticoagulant); studying the level of thyroid stimulating hormone and T4 in the blood was
advised only in the presence of atrial fibrillation, symptoms of thyroid disease or in patients
over 65 years of age in order to exclude hyperthyroidism or hypothyroidism on the
background of long-term administration of amiodarone [2, 6]. Cardio specific enzymes were
determined in cases of sudden deterioration of hemodynamic parameters in order to exclude

myocardial infarction [8].
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Research results and their discussion. According to the result of general blood
analysis, patients with HF 2A had all hemograms before and after treatment remained in
normal limits. However, in patients with HF 2B the lymphopenia, accelerated erythrocyte
sedimentation rate (ESR) and elevated endogenous intoxication index were determined before
treatment (Table 1).

Table 1

Indicators of the general analysis of blood of patients with ischemic heart disease in

association with hypertension, depend on the severity of heart failure

Indicators HF 2A, n=18 (nitrates) HF 2A, n=18 (amlodipine)
Norm (1 group) (2 group)
before after before treatment after
treatment treatment treatment

HGB, g/l 130-160 131,3+7,67 132,0+5,78 130,5+5,23 128,4+6,39
RBC, T/l 4,0-5,0 4,09+0,41 4,14+0,25 4,15+0,19 4,01+0,24
PLT, G/l ok *

180-320 205,1+14,5 | 226,9+6,38 197,4+16,70 | 233,9+10,75
WBC, G/l 4,0-9,0 6,76+0,90 7,09+0,85 7,72+0,68 7,01+0,45
- BANDS, % 1-6 4,75+1,28 5,00+1,27 5,22+1,45 3,74+0,81
- NEUT, % 47-72 67,50+4,56 67,71+5,71 68,78+2,38 67,96+2,05
- EQOS, % 0,5-5,0 1,81+0,52 1,71+0,51 1,96+0,45 2,07+£0,41
- LYM, % 19-37 21,06+3,14 19,8645,42 19,19+2,29 21,30+2,17
- MON, % 3-11 4,81+1,14 5,71+1,10 4,85+0,83 4,93+0,81
ESR, mm/h 1-10 16,00+3,24 13,86+3,69 16,21+2,12 12,16+2,04
LII 0,3-1,5 0,99+0,26 1,05+0,31 1,04+0,38 0,89+0,25
Indicators N HF 2B, n=22 (nitrates) HF 2B, n=24 (amlodipine)

orm
(3 group) (4 group)

HGB, g/l 130-160 126,1+4,24 | 129,91+3,91 121,2+9,94 120,37+10,22
RBC, T/l 4,0-5,0 3,97+0,15 4,07+0,13 3,98+0,35 3,95+0,32
PLT, G/l 180-320 | 203,0+12,37 | 214,88+18,38 | 200,9+18,92 | 191,47+22,48
WBC, G/I 4,0-9,0 7,56+0,81 8,69+0,92* 8,07+0,91 7,23+£0,70*
- BANDS, % 1-6 4,97+0,98 4,10+1,44 5,67+0,95 4,07+1,06*
- NEUT, % 47-72 70,35+3,44 69,20+2,21 73,07+3,16 69,87+4,59
- EQOS, % 0,5-5,0 1,74+0,53 1,33+0,17 2,00+0,63 2,13+0,93
- LYM, % 19-37 16,82+1,90 | 19,38+1,06* 14,87+1,32 19,07+2,19**
- MON, % 3-11 4,62+0,85 6,30+0,82 4,67+1,14 4,73+1,28
ESR, mm/h 1-10 18,29+1,26 | 16,07+1,01* 18,67+1,68 16,33+0,97*
LII 0,3-1,5 1,86+0,07 1,34+0,08* 1,87+0,58 1,48+0,03*

Note: * - the reliability of the differences between the groups (p<0.05), ** - p<0.01.

After treatment, the level of lymphocytes (LYM) in patients (with HF 2B) of group 3
increased significantly from 16.82 £ 1.90% to 19.38 £ 1.06% (p<0.05), and of group 4 - from
14.87 + 1.32% to 19.07 £ 2.19% (p<0.01). This occurred simultaneously with a decrease in
ESR: from 18.29 + 1.26 mm / h to 16.07 £ 1.01 mm / h (p<0.05) in patients who consumed
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nitrates and from 18.67 £ 1.68 mm / h to 16.33 = 0.97 mm / h (p<0.05) - who received
amlodipine.

The erythrocyte sedimentation rate is reliable indication of the presence of
inflammatory processes in the body [4]. In the majority of examined patients, moderate
acceleration of ESR was determined, which decreased simultaneously with a decrease in the
hemodynamic load of the heart after treatment (Table 1).

In addition, the leukocyte index of endogenous intoxication (LII), which was elevated
in patients of the 3rd and 4th groups with HF 2B before treatment, reached to the normal level
in both groups (p<0.05 and p<0.05).

The nature of the corresponding changes in hemograms was confirmed by the
correlation of an increase in the leukocyte index of endogenous intoxication with
hemodynamic overload, which is accompanied by the formation of hypoxic phenomena and
the accumulation of metabolic substances, and they had not connection with the type of
vasodilating agent.

According to the biochemical studies of serum before treatment of patients with HF
2A, most of the indices of both groups had normal values, except for
gamaglutamyltranspeptidase (GGTP), which was exceeded slightly (68.38 + 7.61 and 65.67 +
6.76 U/L 1 and 2 groups, respectively, at a rate up to 61 U/L) the reference values, that
indicates initial, latent intrahepatic cholestasis (Table 2).

After the course of therapy there were a normalization of GGTP levels (p<0.001,
p<0.05) in patients of both groups. Nevertheless, it was determined that in 1.59 times
(p<0.01) increased aspartate aminotransferase (AsAt) in patients receiving nitrates and in 1.29
times (p<0.05) taking amlodipine.

At the same time, the level of some indicators has increased moderately: glucose in the
1st group from 6.88 £ 1.55 to 7.63 £ 1.52 mmol / |, and in the 2nd one - from 6.97 £ 0.81 to
7.51 £ 1.18 mmol / [; the urea content - in comparison with the norm increased in 37.4% in
the 1st group of patients and in 16.6% - in the 2nd. The level of creatinine slightly exceeded
the norm (p>0.05) in patients receiving nitrates, and remained at the upper limit of normal
after treatment with amlodipine.

That is, on the background of a decrease in hemodynamic load, which was
accompanied by a decrease in clinical signs of HF 2A due to the appointment of diuretic,
vasodilating and metabolic drugs, the moderate increase was observed in a number of
parameters that are responsible for the functional state of the liver, moreover, more

pronounced in patients who consumed nitrates (table 2).
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Table 2

Biochemical parameters of blood of patients with ischemic heart disease in association

with hypertension, depend on severity of heart failure

Biochemical Norm HF 2A, n=18 (nitrates) HF 2A, n=18 (amlodipine)
parameters (1 group) (2 group)

before after before after

treatment treatment  treatment treatment
Bilirubin total, 1,7-20,5  |15,23+2,89 14,49+2,69 [14,31+2,94 12,85+3,18
mkmol/I
Bilirubin direct, 0,86-4,4  |3,09+2,41 1,60+0,95 2,45+0,99 2,28+1,36
mkmol/I
Bilirubin indirect, 1,7-16,1 12,14+1,81 12,89+2,20 |12,57+1,85 10,66%1,85
mkmol/I
Alkaline to 129 75,58+5,77 72,64+5,13 |73,26+9,08 69,17+4,33
phosphatase, U/L
GGTP, U/L to 61 68,38+7,61 45,08+2,41** |65,67+6,76 58,07+4,17*

*
ASAT, U/L to 37 29,68+4,74 47,42+6,04** |31,80+4,51 40,9642, 52*
AlAT, U/L to 40 33,29+8,65 34,86+4,02 |36,98+3,79 31,83+2,61*
Amylase, U/L to 95 67,46+11,08 62,80+9,07 [67,32+6,16 66,56+5,50
Glucose, mmol/Il 3,3-6,1 6,88+1,55 7,6311,52 6,97+0,81 7,51+1,18
Protein total, g/l 60-85 69,34+4,80 77,10+£2,98* 69,14+2,92 69,67+1,93
Urea, mmol/Il 1,7-8,3 7,16+0,86 11,40+4,01 [6,49+0,86 9,68+0,95*
Creatinine, mmol/l | 0,044-0,104 |0,078+0,01 0,110£0,04 0,070+0,01 0,101+0,01
Biochemical Norm HF 2 B, n= 22 (nitrates) HF 2B, n=24 (amlodipine)
parameters (3 group) (4 group)
Bilirubin total, 1,7-20,5 |21,61+2,23 19,57+1,83 |21,40+4,67 17,38+2,29
mkmol/I
Bilirubin direct, 0,86-4,4  [4,46%1,40 5,11+0,84 5,01+1,27 3,37£0,47*
mkmol/I
Bilirubin indirect, 1,7-16,1  |17,16+1,28 14,49+0,88** |16,39+2,07 14,01+1,47*
mkmol/I
Alkaline to 129 87,94+7,52 103,3+13,16* |85,40+9,64 46,07£3,64***
phosphatase,U/L
GGTP, U/L to 61 124,2+7,87 116,6+5,94 [119,5+4,03 94,14+3,67
ASAT, U/L to 37 40,62+5,28 47,03+3,28* |40,68+7,44 41,28+8,62
AlAT, UL to 40 48,53+6,53 64,36+6,47* 49,73%5,40 42,87+3,67*
Amylase, U/L to 95 68,78+8,69 69,55+8,30 |66,20+9,64 58,29+9,30
Glucose, mmol/I 3,3-6,1 5,86+0,57 6,16+0,50 5,99+0,89 6,16+0,67
Protein total, g/l 60-85 70,53£3,48 65,73+0,99 |71,37+3,78 70,11+2 55
Urea, mmol/Il 1,7-8,3 10,14+1,53 16,22+1,95** [9,81+1,44 8,21+0,79*
*

Creatinine, mmol/l | 0,044-0,104 ]0,104+0,01 0,118+0,01 0,107+0,03 0,092+0,01

Note: * - the reliability of the differences between the groups (p<0.05), ** - p<0.01, *** -

p<0.001.

Biochemical studies performed before treatment of patients with HF 2B reflected

congestion in a large circle of blood circulation, accompanied by a slight increase in the total



bilirubin level (while maintaining the normal ratio of direct to indirect), ASAT, AlAt, and
more pronounced increase in GGTP (in 2 times), insignificant increase in urea, on the
background of normal level of creatinine (Table 2).

After complex treatment of patients with HF 2B, the following changes were
observed. The total bilirubin reached the physiological level, both in the 3rd and 4th groups of
patients, but the ratio of direct to indirect bilirubin has changed: in patients who were
prescribed nitrates - from 1: 3.85 to 1: 2.99 (p<0.05), in case of prescribed amlodipine - from
1: 3.27 to 1: 4.1 (p<0.05). This means that the ratio of direct to indirect bilirubin fractions in
patients from the 3rd group increased the content of direct bilirubin, and in patients from the
4th group - this correlation improved by reducing both direct and indirect bilirubin, which is
more physiologically.

The content of alkaline phosphatase was maintained in the norm in both groups, but in
patients from 3rd there was an increase in this index (from 87.94 + 7.52 to 103.3 + 13.16;
p<0.05), while in the 4th group - there was a decrease (from 85.40 £ 9.64 to 46.07 + 3.64;
p<0.001).

In patients from the third group the AsAT level slightly increased (p<0.05), and the
changes in the content of this enzyme in patients in group 4 were not valid.

At the same time, the content of AIAT in patients who consumed nitrates increased in
33% (from 48.53 + 6.53 t0 64.36 £ 6.47; p<0.05), and the presence of a tendency to normalize
the content of AIAT in patients (decrease from 49.73 + 5.40 to 42.87 + 3.67, p<0.05) whom
amlodipine was prescribed.

The level of amylase, glucose, protein in serum remained in the physiological range.

The content of urea in patients of the 3rd group increased from 10.14 + 1.53 to 16.22 +
1.95 mmol / | (p<0.001), while in patients of the 4th group decreased from 9.81 + 1.44 to 8.21
+ 0.79 mmol / | (p<0.05).

The obtained dynamics of biochemical indicators showed a moderately pronounced
negative effect of nitrates on the functional state of the liver.

After treatment, there was a preservation of a stable normal blood lipidogram, a
significant decrease in inflammation rates, but a tendency to increase the level of INR in
patients of both groups was determined.

Patients with HF 2B had more distinct changes of the levels of INR, fibrinogen A,
CRP, and RF before treatment than with HF 2A. The prescribed therapy contributed to a
significant (p<0.05), but not to norm, reduction of CRP in patients of the 3rd group (from
11.01 £ 2.821t0 6.14 £ 0.74 U / ml) and normalization (p<0.001) in the 4th (from 12.47 £ 3.41
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to 2.23 + 1.36 U / ml). The RF decreased up to physiological values (p<0.05) and more

significantly in patients taking amlodipine (p <0.01) (Table 3).

Table 3

Indicators of lipidogram, hemostasis and inflammatory markers of patients with

ischemic heart disease and hypertension, depend on the severity of heart failure

Biochemical Norm HF 2A, n=18 (nitrates) HF 2A, n=18 (amlodipine)
parameters (1 group) (2 group)
before after before after

treatment treatment treatment treatment
Cholesterol total, 3,1-5,2 4,7+0,62 4,53+0,73 5,16+0,54 5,0940,43
mmol/|
Triglycerides, mmol/l| 0,45-1,86 1,44+0,31 1,57+0,39 1,63+0,22 1,59+0,18
Beta lipoproteins, U 35-55 48,19+6,01 48,00+5,77 | 51,2248,64 | 54,33+8,07
INR tol4 1,43+0,22 1,72+0,30 1,44+0,13 1,6620,20
Fibrinogen A, g/l 2,0-4,0 4,14+0,48 4,09+0,47 4,32+0,59 4,00+0,68
Fibrinogen B negative negative negative negative negative
CRP, U/ml 0-6 4,5+1,64 3,140,33 4,52+0,56 | 2,41+0,64***
RF, U/ml 0-3 0,44+0,04 0,22+0,04 0,45+0,08 0,22+0,01
Biochemical Norm HF 2B, n= 22 (nitrates) HF 2B, n=24 (amlodipine)
parameters (3 group) (4 group)
Cholesterol total, 3,1-5,2 4,19+0,36 4,14+0,28 4,03£0,33 4,01+0,43
mmol/|
Triglycerides, mmol/l| 0,45-1,86 1,21+0,17 1,36+0,20 1,12+0,22 1,03+0,07
Beta lipoproteins, U 35-55 43,29+5,07 43,67+5,85 | 42,33+3,19 |33,86+2,46**
INR to 1,4 1,54+0,13 1,65+0,12 1,59+0,25 1,45+0,16
Fibrinogen A, g/l 2,0-4,0 4,86+0,55 5,12+0,61 4,47+0,46 4,07+0,90
Fibrinogen B negative negative negative negative negative
CRP, U/ml 0-6 11,01+2,82 6,14+0,74* | 12,47+3,41 |2,23+1,36***
RF, U/ml 0-3 0,71+0,28 0,32+0,21* 0,67+0,40 | 0,13+0,19**

Note: * - the reliability of the differences between the groups (p<0.05), ** - p<0.01, *** -

p<0.001.

The INR in patients who took nitrates tended to increase, while in patients received

amlodipine, this parameter was close to normal. The same trend occurred in the dynamics of

fibrinogen A.

In the study of the functional state of the kidneys according to the general analysis of

urine and Reberg test, it was determined that for patients with HF 2A it was characteristically:

acidic reaction, normal urine density, normal protein content and diuresis with the preserved

velocity of glomerular filtration (GFR) (Table 4). After treatment, a few increased the level of

protein in the urine, from 0.033 + 0.010 to 0.132 + 0.009 g / | in patients from 1st group and
from 0,033 £ 0,006 to 0,066 + 0,008 g / | in the 2nd. Stable acidic urine showed a lack of
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infectious inflammatory process in the kidneys (in which urine pH has an alkaline reaction).

Diuresis increased in both groups (more clearly in the 2nd) on the background of increased

GFR (Table 4).

Table 4

Indices of urography of patients with ischemic heart disease and hypertension, depend

on the severity of heart failure

Indices Norm HF 2A, n=18 (nitrates) HF 2A, n=18 (amlodipine)

(1 group) (2 group)

before after before after treatment

treatment treatment  Jtreatment
Color light yellow | light yellow | light yellow | light yellow light yellow
Transparency clear clear clear clear clear
Relative density 1017-1024 1016,6+2,66 | 1015,542,23 | 1015,5+2,23 1012,8+1,82
Reaction, pH acid acid acid acid weakly acid
Protein, g/ | <0,033 0,033+0,010 | 0,132+0,009 | 0,033+0,006 0,066+0,008
Leukocytes 0-3 6,69+4,98 7,00£2,51 7,00£1,72 3,44+1,19**
Erythrocytes single 2,13+1,59 2,96+1,84 2,96+1,84 1,78+1,07
Diuresis, | 1,0-15 1,09 + 0,02 1,32+0,08 1,05+0,06 2,78+0,067
Indices Norm HF 2B, n=22 (nitrates) HF 2B, n=24 (amlodipine)

(3 group) (4 group)
Color light yellow | light yellow | light yellow | light yellow light yellow
Transparency clear clear clear clear clear
Relative density 1017-1024 | 1012,9+15,33 [1012,6+11,82| 1012,2+14,61 | 1013,1+12,12
Reaction, pH acid acid weakly acid acid weakly acid
Protein, g/ | <0,033 0,106+0,02 0,152+0,10 0,098+0,02 0,0350+0,01
Leukocytes 0-3 12,79+6,51 4,22+1,28* 9,80+4,25 4,50+2,24
Erythrocytes single 5,24+2,07 1,78+1,07 4 53+3,17 0,83+0,74*
Diuresis, | 10-15 0,86 £ 0,05 1,28+0,07* 0,83 +0,09 1,48+0,06*

Note: * - the reliability of the differences between the groups (p<0.05), ** - p<0.01.

Before the treatment in patients with HF 2B was recorded a decrease in the relative

density of urine by type of hypoisostenuria (in the study of Zimnitsky test), a increase in three
times the protein content, and a reduced diuresis which not reaching 900 ml with slow GFR
(Table 4).

After therapy, moderate increase in the protein content was determined - from 0.106 +
0.02 to 0.152 £ 0.10 g / | in patients of the 3rd group and its decrease from 0.098 + 0.02 to
0.0350 £ 0.01 g / | patients in the 4th group, which can be explained by the metabolism of
nitrates in the liver and kidneys, and amlodipine - only by the kidneys [5, 7]. In addition, a
significant (p<0.05) increase in diuresis in both groups was determined, but positive changes
were more significant in patients receiving amlodipine (Table 4).

Thus, the conducted studies allowed drawing the following conclusions:
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1. According to hematological and biochemical studies before treatment, more
definite changes of inflammatory and intoxication character in patients with ischemic heart
disease and hypertension are in groups with HF 2B than HF 2A, which is associated with a
more significant endogenous intoxication of the body caused by hemodynamic overload of
small and large blood circulation circles.

2. The prescription of amlodipine, according to most of the studied parameters,
was more physiologically than with nitrates, despite their high vasodilating ability.

3. The obtained dynamics of biochemical indicators showed a moderately
expressed negative effect of nitrates on the functional state of the liver and kidneys, which

makes it advisable to narrow the indications for their appointment to patients with CHF.
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