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It is known that iron deficiency (ID) in the caskahronic heart failure (CHF), regardless of thegance of anemia,
contributes to the development of the skeletal heudygsfunction, which results in a reduction obefftolerance (ET) in patients.
The objective of the study was to assess the clangafort tolerance indices in patients with aticoheart failure, with reduced
left ventricular ejection fraction and concomitéatent iron deficiency, on the background of a dsad treatment combined with
long-term oral ferrotherapy. The data obtained sktbwhat the conducted additional oral ferrotherggpyccompanied by a
substantial improvement in effort tolerance indidespatients with CHF as compared to the standbedapy alone. This
demonstrates the feasibility of a latent ID 6-mootthl ferrocorrection to treat CHF with reduced E¥ in order to improve the
patients’ condition and working capacity.
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The study is a fragment of the research projec€tRction of the course and efficacy of various t@rdscular diseases
treatment in combination with the pathology of otbeans and systems”, state registration No. 01200022.

In recent years, researchers have focused on therbaity of chronic heart failure (CHF). This
is due to the fact that despite the use of modeatrhent methods, the mortality of such patierdashes
30-60% within 3-5 years [14, 15]. Besides, theguat with CHF have a significantly lower qualitylié,
caused primarily by impairment of their physicativty [5], which, in turn, leads to significant rdieal,
social, and economic challenges [2, 13]. In thigard, the issue of improving their physical coruiti
quality of life and prognosis remains relevant ayah be addressed by improving the comorbidity
diagnostics and treatment [2].

In previous years, researchers have focused motbeonsombination of CHF with a common
manifest iron deficiency (ID), i.e. iron deficienapemia (IDA), whereas the latent ID, even in theemce
of anemia, is recorded in 45.6% of patients withFCJHI0]. An important clinical aspect is that ID is
significantly common among patients with cardiowdac morbidity, having nonspecific symptoms, and
can be diagnosed only by determining the biochdmig@meters of iron metabolism. Further, it iswno
that ID is a factor of unfavorable prognosis, impent of physical activity and quality of life, a&ll as
contributes to an increased number of hospitatinati8].

ET decrease in these patients is due to the sketetscles disorders. In the human body, part of
the iron is represented in the protein form — mgbil, which is used to accumulate oxygen in theatess
ATP in the muscles is formed by oxidative phosplaiign, which constantly requires a significant amb
of oxygen. Accordingly, myoglobin provides oxygestdundancy and provides the ability of the muscles
to contract for a long time. Lack of iron leadgshtie defects in the formation of iron-containing y@nes,
which in turn is the cause of muscle hypotrophy agdfunction, which is of clinical significance,
especially in patients with latent iron metabolidisorders [6, 11].

The medicated correction of ID in the case of CHRds positive changes in patients’ condition.
However, it has its own peculiarities. In previatgdies, the benefits of intravenous administratieer
oral administration of iron have been demonstrd®d3]. However, these studies were conducted in
patients with both absolute and functional 1D, wikeown to activate proinflammatory cytokines in the
case of functional ID worsen oral iron absorptidhe question is whether positive changes in patient
condition with CHF and absolute ID with oral iroorfnulation will be obtained. Besides, a position of
ferrocorrection and its duration in patients wakeht ID remains ambiguous. In view of disadvantagfe
oral ferrocorrection, i.e. slow absorption in ttestyointestinal tract and its decreased level @pslightest
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possible inflammation in the case of CHF and dubltmd congestion, in order to improve patients’
physical functioning and general condition, oratdéherapy in patients with CHF and concomitargiat
ID was prolonged in our study.

The purpose of the study was to assess the changes in efflertance indices in patients with
chronic heart failure with reduced left ventricudgection fraction and concomitant latent iron diefincy
in the background of a standard treatment combivittdlong-term oral ferrotherapy.

Materials and methods.The study includes 60 patients with CHF with restliteft ventricular
(LV) ejection fraction (EF) of the functional cla@sC) II-11l according to NYHA with concomitant lant
ID. The patients with combined hypertensive antiésaic etiology of HF were enrolled in the study. Of
them, 41 (68.3%) were men and 19 (37.1%) were wdBe3i0.63 years old. During the enrollment phase,
all patients underwent general clinical examinatonording to 2016 ESC Guidelines for the diagessti
and treatment of acute and chronic heart failute wicompulsory laboratory testing of hemoglobib)H
red blood cells (Rbc), Rbc indices: MCV, MCH, MCH{@d serum iron levels (Sl), ferritin, total iron-
binding capacity of serum (TIBC) and transferrinusation (TS). The following criteria were used to
diagnose the latent ID: 1) in the absence of sifmemia, a decrease in serum iron (Sl) in woma&h.s
pmol/l and in men < 13.0 pmol/l; 2) absolute IDpon a decrease of Sl and ferritin level < 100 ngind
3) functional ID — upon a decrease of S, ferritivels of 100-300 ng/ml and transferrin saturatio8) <
20% [7].

According to the study design, all patients recgigestandard therapy indicated by modern ESC
recommendations, taking into account ischemic agdetiensive etiology of CHF and comorbid
conditions, such as a trial fibrillation.

In order to avoid the possible impact of base ineatt on the ferrotherapy outcomes, standard drug
regimens were prescribed. Drug dosages were sel@ntividually, in view of the patients’ clinical
condition. Two study groups were formed: besidesstandard therapy, the patients in tfigraup (n=30)
were prescribed oral ferrous sulfate at the do$26fmg, equivalent to 100 mg of bivalent iron &ddng
of ascorbic acid, per day for 6 months; the pasiémtthe 2group (n=30) received only a standard CHF
therapy. The prescription of additional treatmeaswonducted among patients with absolute 1D drdy.
determine the changes in effort tolerance (ET)desliin patients during treatment, the dynamicsef t
covered six-minute walk test distance was analyzed.

The groups of patients were compared by gender,nagi@ clinical characteristics, and treatment
regimen.

Statistical processing of the obtained results padormed using Microsoft Office Excel and
Statistica. Due to abnormal distribution of datee bbtained measurements are presented as a median
(lower, upper quartile). The statistical significanof the difference in the measured parametersigmo
groups was calculated according to Kruskal-WallMGQVA & Median test for all groups criterion, and
the difference between the results of a 6-montitiiment and the baseline values were calculateddiogo
to Wilcoxon matched pairs test critericFhe difference in the frequency of signs (%) waswated by
they? criterion. The difference was considered significat p<0.05.

Results of the study and their discussionAt the end of the study, the distribution of CHF FC
according to NYHA among all patients demonstrateéeease in the number of patients with FC 3en th
background of the prescribed
treatment in comparison with

the initial distribution of the
p,<0.001 73.3% * re_cording frequer_lcy of
80% 50.0%  50.0% different FC (Fig. 1).
Accordingly, the analysis of
the dynamics showed that the
overall decrease of FC
according to NYHA on month
6 of treatment was reported for

E1.FCII OFCII

60%

40%

20%

0%

Initial distribution Month 6 .
(n=60) (n=60) 14 (23.3%) patients. It should

Fig. 1. Changes in CHF FC distribution accordingN¥HA among patients in the be noted that the clinical sIigns
background of treatment. Note: “*" the difference RC (%) on the background of a 6-monthof CHF progression were not

treatment as compared to the initial distributicaswealculated by?2 criterion (p<0.001). observed in any patient

The assessment of FC changes on the backgroundeaiment depending on a 6-month
ferrotherapy (Fig. 2) did not identify any signdiat pattern p0.05, although a trend of increase in the
cases of HF FC reduction was observed among psiidrt received iron supplements.
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S 1. FC reduction Analysis of changes in the
hematological indices of patients who
received a 6-month ferrotherapy as
ferrocorrection effectiveness markers
(tables 1-2), demonstrated an increase
of all parameters and, accordingly,

normalization of iron metabolism
indices, whereas the comparison of the
- studied laboratory indices in patients
6-month ferrotherapy Without 6-month ferrotherapy with latent ID after 6 months of standard

=30 =30 .
st =0 treatment without ferrotherapy showed

Fig. 2. Frequency of HF FC reduction cases accgrtirNYHA depending on ivnifi
the 6-month ferrotherapy (in %). Note: The crossugrdifference in % of cases Witha S|gn|f|cant d.e.crease of all parameters’
FC reduction depending on the 6-month oral fernatbg, which was calculated ky except for ferritin and TIBC (tOtaI iron-

criterion, is insignificantif>0.05). binding capacity of serum), which have
increased over time. The following hematologicamipes, especially the decrease of Sl (serum iruh) a
TS (transferrin saturation), in the group of pasenho did not receive the iron supplements, detnates
ID progression.

0O2. FC without changes

Table 1
Changes in the indicators of red blood growth in paénts on the background of 6-months treatment
(median, lower and upper quartile)

Hematological parameters ‘ 6-month ferrotherapy, n:#(Without 6-month ferrotherapy, n:S)O p
Hb, g/l
Baselinevalue 133 (130; 139) 135 (130; 146) >0.05
6" month 156 (150; 163) 121 (112; 132) <0.001
Changes, % +17.3 (+15.3; +17.2) -9.7 (-14; -8) 0.0
Piv-6 <0.001 <0.001
Rbc, x107
Baseline value 4.59 (4.5; 5) 4.65 (4.4, 5) >0.05
6" month 4.8 (4.6;5.2) 4.35(4.2;4.7) <0.05
Changes, % +4.57 (+2.22; +4) -6 (-7.1; -4.5) <0.001
Piv-6 <0.001 <0.001
MCV, fl
Baseline value 84.6 (81.25; 86.7) 86.2 (81.3; 91.8) >0.05
6" month 87.4 (84.8; 89.8) 83.3 (80.4; 88.4) <0.001
Changes, % +3.3 (+4.3; +3.7) -2 (-3.8;-1.1) <0.001
Piv-6 <0.001 0.01
MCH, pg
Baseline value 28.3 (27.3; 29.25) 29.4 (27.7; 30.1) >0.05
6" month 31.5(29.9; 33.6) 27.4 (25.6; 28.4) <0.001
Changes, % +11.3 (+9.5; +14.8) -4.3 (-7; -2.7) 0.0
Piv-6 <0.001 <0.001
MCHC, g/l
Baseline value 341 (331.1; 347.5) 340.3 (320.9; 851 >0.05
6" month 368.6 (348.8; 379.5) 326.9 (305.9; 343.6) .0e0
Changes, % +8.1 (+5.3; +9.2) -2.1 (-5.7;-1.7) 0.0
Piv-6 <0.001 0.002

Note: pv-s — significance of a difference between baselineesand after a 6-monthtreatment

The ET analysis among all patients with latent Endnstrated that the indices of the covered six-
minute walk test distance, as compared to the in@sehlues, increased by 10.5% (from 286.5 to 362.5
p<0.001) after 6 months of standard treatment.

Despite an overall increase of the covered six-taimalk test distance, 60 patients with latent ID
on the background of the proper standard treatraedt a half of patients, who received additional
ferrotherapy, that is 16 (26.7%) patients, showedcbvered distance reduction.
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Table 2

Changes in the indicators of iron metabolism in patints on the background of 6-months treatment
(median, lower and upper quatrtile)

. 6-month ferrotherapy, Without 6-month ferrotherapy,
Hematological parameters = _ p
n=30 n=30
1 2 3 4

SI (serum iron), umol/l

Baseline value 8.7 (7.9; 9.6) 8.6 (8.5; 9.6) >0.05

6" month 23 (18; 25.9) 7 (5.9;8) <0.001

Changes, % +164 (+127.8; +169.8) -17.3(-29.9; -7) 0.081

Piv-6 <0.001 <0.001

Ferritin, pug/l

Baseline value 70 (46; 78) 113 (78; 156) <0.001

6" month 144 (104; 167) 148 (65; 194) >0.05

Changes, % +105.7 (+126; +114) +10.1(-13.9; 48.7) 0.061

Piv-6 <0.001 >0.05

TS, %

Baseline value 12.5(11.8; 14.6) 13.9 (12.2; 17.6) >0.05

6" month 37.2 (31; 44.2) 10.5 (9; 15.1) <0.001

Changes, % +198 (+162.7; +202.7) -20.7 (-36.4)-5.9 <0.001

Piv-6 <0.001 <0.001

TIBC, umol/l

Baseline value 67.5 (62.5; 73) 62.3 (56.4; 66) >0.05

6" month 58 (55.4; 64) 63 (55; 72) >0.05

Changes, % -13.4 (-11.36; -12.3) 3.6 (-8.9; 11.9) 0.085

Piv-6 <0.001 >0.05

Note: p.s — significance of a difference between baselineesand after a 6-monthtreatment

The changes in the covered six-minute walk tegbdce in 30 patients with latent ID on the

background of a standard treatment and additi@medtherapy over 6 months demonstrated an inciease

@ Initial distance

| A+13.8%, piyg<0.001 |

B 6th month

the actual distance by 13.8%
(from 2735 to 307 m,
p<0.001) (Fig. 3). The analysis

| A+5.3% pig=0.067 |

Covered distance median, m

(lower, upper quartile). Notes:qjg— significance of differences between the initiad gpost-
treatment distanceiqp.—significance of initial distance differences bedwéwo treatment groups;

1. 6-month ferrotherapy
(n=30)

Fig. 3. The changes in the covered six-minute wesk distance in patients with CHF, Withaf-ter 6 months (from 288.5 10
reduced LV EF and concomitant latent ID, on thekbeaund of 6-months treatment, mediar?98 m, p=0.067) (Fig. 3).

298

288.5

2. Without 6-month
ferrotherapy (n=30)

Pia, 12=0.28
Ps, 12=0.34
Pa, 12<0.001

of changes in the covered
distance among patients, who
did not receive a 6-month
therapy, did not demonstrate
significant positive changes.
Thus, as compared to the
baseline values, the covered
distance increased by 5.3%

From a practical point of

ps. 1.~ significance of distance differences after 6 rheruf observations between two treatmer¥i€W, the analysis of frequency
groups; R, 1z significance of changes difference between teattment groups.

of the cases in decrease in the

covered six-minute walk test distance on the bamkg of the prescribed treatment is rather intargst
It was identified that a greater frequency of cagiéis negative changes in the six-minute walk ¢esturred
in the group of patients who received a standaattnent without ferrotherapy, namely 14 (46.7%¥usr

2 (6.7%) patients, who received oral iron suppletsgs0,001 (Fig. 4).

Thus, this study shows that despite adequate strdeatment in patients with CHF with
concomitant latent ID without ferrocorrection comgxh to patients who received iron supplementation
noted a smaller percentage of frequency reductisheoHF FC by NYHA, less positive dynamics of the
covered distance of 6-minute walk test, higherdance of covered distance, which demonstratesdack
effective treatment in view of improving ET. Thesudts obtained are probably due to negative chaimges
the indicators of red blood growth and iron met&mo] which took place due to the lack of ferrocotien
with the development of the above-mentioned medmasipdf influence of ID on the potentiation of skale
muscle dysfunction. According to the hematologijgiature, not only a decrease in iron metabolism in
patients who did not receive iron preparations demonstrated, but also the progression of ID, meso
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cases, with the development of manifestation —aihygearance of anemic syndrome (as evidenced by a
significant decrease in hemoglobin levels), whithurn also affects the reduction of ET in patidais
However, hematological
changes in patients receiving iron
sulfate at a dose of 320 mg in
combination with 60 mg of
ascorbic acid for 6 months,
indicate sufficient and effective
ferrocorrection, so these patients
were determined to have a more

1. Positive dynamics

02. Negative dynamics

pronounced positive ET
6-month ferrotherapy Without 6-month ferrotherapy dynamics.
(0=30) (n=30) Few clinical studies have

Fig. 4. Frequency of cases with negative changtisix-minute walk test dependingshown a positive hematological
on whether a 6-month ferrotherapy was conductetb(in %). Notes: The significance ofand clinical result of ID correction
intergroup differences in % of cases with negatih@anges in the six-minute walk test. . . .
distance, depending on whether the 6-month orabtfeerapy was conducted or not, wadh pat|ents with CHF with reduced

calculated by criterion $<0,001). LV EF, but with parenteral iron
agents [9]. The number of papers devoted to perfmabtherapy in CHF with differentiation of
hematological variants is limited. It is known thiate to reduced absorption of iron in the gastesitmal
tract, to replenish its reserves in the body, @r@rrotherapy should last more than 3 months)&kpite
this disadvantage, due to its availability, peramah therapy remains an alternative method ofesiing
ID [3], which is confirmed in our study.

The conducted additional oral ferrotherapy was aqaamied by a more substantial improvement of
effort tolerance indices in patients with CHF asnpared to the use of the standard therapy aloris. Th
demonstrates the feasibility of the latent ID 6-thooral ferrocorrection to treat CHF with reduced EF
in order to improve the patients’ condition and king capacity.
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3MIHHA ITOKA3HUKIB TOJTEPAHTHICTI
J0 ®I3MYHOTO HABAHTAKEHHSI
Y XBOPHUX 3 XPOHIYHOIO CEPIHEBOIO
HEJOCTATHICTIO TA JIATEHTHUM
3AJTI30JEPIIIUTOM
HA TJII IEPOPAJILHOI ®EPOTEPANIL
IBanos B.I1., Kojgecuuk M.O., Koaecuuk O.M.,
Binonbko O.®., Hromko T.1O.

Binomo, o 3amizogedimur (3I) npu XpoHiyHiA
cepueiii  HemoctatHocTi (XCH), HesanexHo Bix
HasBHOCTI aHeMii, CIHpHSE PO3BUTKY IUCOHYHKIIT
CKEJIETHUX M’A3iB, 110 IPHBOJAMUTH OO 3HIKEHHS
ToJepaHTHOCTI 10 (isuuHoro HaBantaxeHus (TOH) y
MaIieHTiB. MeTO MOCTiHKEHHs OyJI0 OLIHUTH 3MiHU
nokazHukiB TOH y xBopux 3 XCH 3i 3HIKEHOIO
(paxmiero BHUKUIY JIBOrO NUIYHOYKA Ta CYIMYTHIM
nareHTHUM 3J] Ha T CTaHAapTHOrO JIKYBaHHS B
KOMOIHaIlii 3 TPUBAJIOK TEPOPATBHOI (epoTeparniero.
OtpumaHi fAaHi MPOJEMOHCTPYBald, LIO IPOBEICHA
nepopanbHa (epoTeparnis CYNpPOBOMKYETbCS OLIbII
CYTTEBHM TMOKpameHHsAM nokasHukiB TOH y mamienTis
3 XCH, mopiBHSHO i3 3acCTOCYBaHHSIM JIHIIE
CTaHJIapTHOTO JIIKyBaHH. L{e CBiqUUTH PO DOLINBHICT
6-micsuHOi  (epokopekuii satentHoro 3J]  mpu
nmikyBanHi XCH 3i 3Hmkenoro @B JIII, 3 metoro
MOKPAIIICHHS CTaHy 1 Mpaie3JaTHOCTI TAKUX MAIliEHTIB.

Kirouosi cJ10Ba: XpOHIYHA cepleBa
HEIOCTAaTHICTh, JIATEHTHHH 3amizogedinur, opaibHa
(beporepamis

N3MEHEHUE IIOKA3ATEJIEN
TOJEPAHTHOCTH K ®U3NYECKOI HAT'PY3KE
V BOJILHBIX C XPOHUYECKOM CEPJAEYHOM
HEJOCTATOYHOCTbBIO U JIATEHTHBIM
JKEJIE3OJIE®UIIMTOM HA ®OHE IIEPOPAJIBHOM
OEPPOTEPAIINN
HBanos B.II1., Koaechuk M.O., Kojgecuuk O.M.,
Bunonbko O.®., Hromko T.1O.

UssectHo, uro xenesoneduuur (KI) npu xpoHudeckoi
cepaeuHoit Hemoctatounoctd (XCH), HE3aBUCHMO OT HAIHYHSI
AHEMHH, CIIOCOOCTBYET Pa3BUTHIO JUCQYHKIMH CKEIETHBIX MBI,
YTO TPHUBOJUTH K CHIDKEHHIO TOJEPAHTHOCTH K (PU3HYECKOIf
narpyske (TOH) y nanuentos. L{enbio uccineqoBanust ObUIO OLIEHUTH
JUHAMHUKY TOKa3aTelel TOJIEPaHTHOCTH K (pu3MUecKoi Harpyske y
OONBHBIX C XPOHHYECKOH CEepAeYHOIl HEeJOCTaTOUYHOCTBIO CO
CHIDKEHHOM  ¢Qpakmuell  BbIOpoca  JIEBOTO  JKeNyJodka H
conyTcTBYIOIMM JaTeHTHBIM JK/I Ha oHe cTaHIapTHOTO JIeUeHHs B
COYETaHMH C JUIMTENIBHOW  IepopanbHOil  (eppoTepanwueii.
IlomyueHHble AaHHBIE MPOJEMOHCTPUPOBAIH, YTO IPOBEACHHAs
JONOJIHUTENbHAS TepopasibHas (eppoTepanus CONPOBOXKAACTCS
Oosee CyIIECTBEHHBIM YIIyUIIIEHHEM ITOKa3aTelIel TOIePaHTHOCTH K
¢usnueckoit Harpy3ke y mnamueHToB ¢ XCH mo cpaBHeHHIO C
IIPUMEHEHUEM TOJIBKO CTAaHJapTHOM Tepariy. JTO CBUICTEIBCTBYET
0 menecoobpazHocTu 6-MecstaHON (eppokopexnun gaTeHTHOro XK
npu nedeHun XCH co cHmwkennoit ®B JDK, ¢ nensto ynyumeHus
COCTOSIHUS ¥ pab0TOCIIOCOOHOCTH TaKHMX MAllEHTOB.
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In the present work, the authors identify predistof the post-traumatic stress disorder (PTSD) &ion among
combatants. The study results include: a) tendemexpress negative feelings through the form amdent of verbal answerb)
unstable balance between the simultaneous desiteufbfulness and aggravation of PTSD symptomsdchlvprovides a PTSD
prognosis at the level @D1=20.59>20; [) [(TimbmtTh [fhigh 11 IMtOwth OnCrm 0 1030 O sCTntCh(1E0] whiTh Chsurl$
a PTSD forecast &DK = 15, 82> 13. Thus, an important component efrthabilitation for combatants with PTSD is theation
of an appropriate therapeutic environment baseal atient-centered approach to potentiate the psygical, psychotherapeutic
work aimed at restoring the relations between cdantig, at the level of micro- and macro-environment
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The peculiarity of wars and military conflicts aftlay has become a manifestation of characteristic
specific symptoms in many of its participants amdhiose occurring in the battle area, that areciessal
with the complex influence of physical, psychol@ajdnformational and other factors of war and teda
informational and cognitive influences on peoplecérding to the WHO, 16.2% and 12.5% (out of 10%
of citizens in 21 countries) suffer the consequerafenvar or traumatic injuries, respectively [193,10].
Combat mental trauma (CMT) causes major disordeximbatant serviceman - mental maladaptation
states - in 80% of cases, and among the woundedrding to the experience of local armed conflicts,
mental disorders make almost 50% [2, 4, 5].

Stress-related mental disorders occurring durinigarmi operations are one of the major internal
barriers to combativity and efficient performandgmfessional duties by combatants (up to the cedu

© A.P. Kazmirchuk, O.l. Lashin, 2020 63



