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CHANGE OF NON-SPECIFIC FACTORS OF IMMUNITY UNDER
INFLUENCE OF INTERFERON INDUCTOR (CYCLOFERON) IN
BRONCHIAL ASTHMA IN CHILDREN

Chernuskyi V. H., Popov M. M., Letiaho H. V., Hovalenkova O. L., Kashina-Yarmak V. L.,

Yevdokymova T. V., Gurova O. A.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The aim of the work was to evaluate the effect of immunomodulation therapy on factors of nonspecific
immunity in children with bronchial asthma (BA) by including interferon (cycloferon) in a standard therapy.
120 children with BA aged from 5 to 14 were examined. The main group (n = 60) included children who, in
addition to basic therapy, received an interferon inducer (cycloferon) according to the generally accepted
scheme. In comparison group were children who received only basic therapy (n = 60), depending on the
severity of the disease. In control group were 25 healthy children. The level of serum interferon, virus-
induced interferon production (VII), mitogen-stimulated production of interferon (MSI), phagocytic activity
of neutrophils, as well as spontaneous and induced activity were determined. The arithmetic mean (M) and the
absolute value error (m) were statistically calculated. The reliability of the differences was determined by the
t-test of the Student (p <0,05). The analysis of the indices of interferon status and phagocytic activity,
depending on the type of therapeutic tactics, showed that as a result of the inclusion of cycloferon in the
baseline, there was a significant increase in the levels of VII (p < 0,05) and MSI (p < 0,05 ), spontaneous and
induced neutrophil activity. It was noted that this positive effect was more noticeable in moderate and severe
BA (p <0,05). Activation of factors of nonspecific protection contributed to a decrease in the frequency of
exacerbations of BA in children, as well as a longer-term clinical remission in this contingent of children.

KEY WORDS: bronchial asthma, children, phagocytic activity, interferon inducers

SMIHN HECIIEHU®IYHUX ®AKTOPIB IMYHITETY II1J BINTMBOM IHIAYKTOPA
IHTEP®EPOHY (HUKJIO®EPOHY) ITPU BPOHXIAJIBHIN ACTMI Y AITEU

Yepnuycokuii B. I'., Ilonoé M. M., J/lemsazo I'. B., I'osanenkoea O. JI., Kawina-Apmax B. JI.,
€sookumosa T. B., I'yposa O. A.
XapkiBchKuii HanlioHansHu yHiBepcuteT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Mertoro poboTH OyIa OIiHKa BILTHBY iMYHOMOJEITIOIOYOI Teparlii Ha (aKTopH Hecnelu(igHOTO IMyHITETY
y nited 3 OpoHxianpHOK actMor (BA), NIIsIXoM BKIIOYEHHS 10 CTaHAAPTHOI Oa3MCHOi CXeMHU Teparii
iHgyKTOpa iHTepdepony (muknodepony). Odcresxxeno 120 miteit, xBopux Ha BA, BikoM Bix 5 1o 14 pokis. [o
ocHOBHOI Tpymu (n=60) yBimm iTH, sKi A0 O0a3WCHOI Tepamii OTPUMYBaIH IOJATKOBO I1HIYKTOP
iHTephepoHy (IMKIOPEpPOH) 3a 3arabHONPHIHATOI CXeMO. ['pyma MopiBHAHHSA — IITH, SKi OJEpKyBalll
TUTBKH Oa3uCHY Teparrito (n = 60) B 3aJIeXKHOCTI BiJ] CTYIEHIB TSDKKOCTI 3aXBOPIOBaHHA. [ pymna KoHTpoio — 25
3M0pOBMX fiTeil. Bu3Hawanu piBeHb CHPOBAaTKOBOTO 1HTEpEpPOHY, BIpyC-IHAYKOBaHY IPOAYKIIO
inrepdepony (BII), miroreHcTumynboBany mnpoaykuiro iHtepdepony (MCI), daromurapHy aKTUBHICTH
HEWTpo(idiB, a TAKOXK CHOHTAHHY 1 IHAYKOBaHy iX akTHBHICTb. CTaTHCTHYHO OOYMCIIOBAIHM CEPEAHIO
apupmernuny (M), nmoxuOky abconroTHOi BeawduHU (m). JOCTOBIpHICTH BiJMIHHOCTEH BH3Ha4Yamu 3a t-
kpurepieM Cr’rogenra (p < 0,05). Anani3 nokasHHKIB iHTEp(EPOHOBOTO CTAaTyCy, a TAaKOX (aronurapHOi
AKTHBHOCTI B 3aJIe)KHOCTI BiJl BHJIY TEPaNeBTUYHOI TAKTHUKH II0Ka3aB, IO B pe3yJIbTaTi BKIIOYCHHS [0
6aszucHoi minii Tepamii ukIodepoHy Bin3Havanocs gocrosipHe minsumeHHs piBHiB BII (p <0,05) i MCI
(p <0,05), cnonranHoi i iHIyKOBaHOI aKTUBHOCTI HeHTpo(LIiB. BinzHaueHo, mo naHuii MO3UTHBHUN edeKT
OyB OiJBII MOMITHUH IIPU CEpeHBOMY 1 TSDKKOMY cTyIeHro TshkkocTi BA (p < 0,05). AxruBauist dakTopis
HecnenuQpivHOTro 3aXHUCTy CIpHsIa 3MEHIIEHHIO YacTOTH 3arocTpeHb BA y niTeid, a Takox OUTbII TpUBAiH
KJTIHIYHIH peMicii y JaHOTO KOHTHHTEHTY JITeH.

K/IFIO90BI C/I0OBA: 6ponxianbHa acTMa, JiTH, (haronnTapHa akTUBHICTb, iIHIYKTOPH iHTEp()EpOoHy

© Chernuskyi V. H., Popov M. M., Letiaho H. V.,
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N3MEHEHHME HECIIEHUO®OHUYECKHUX ®PAKTOPOB UMMYHUTETA
oA BJIMAHUEM HHAYKTOPA HHTEP®EPOHA (HUKJIO®EPOHA)
ITPU BPOHXHUAJIBHOU ACTME Y IETEU

Yepuyckuii B. I'., Ilonoe H. H., Jlemazo A. B., I'osaneunxosa O. JI., Kawuna-Apmax B. JI.,
Eeookumoea T. B., I'yposas A. A.
XapbKOBCKHI HalMOHanbHbIA yHUBepcuTeT uMeHu B. H. Kapasuna, r. XaprekoB, Ykpanna

Llenbro paOoTHI OBbLIA OIIECHKA BIMSHUS KIMMYHOMOYJIMPYIOLIEH Tepariy Ha (hakTopbl HeCenn(pHIECKOTo
UMMYHHUTETa Yy JeTeil ¢ OpoHxuansHOM actMmoil (BA), myrem BKJIIOYEHHS B CTaHIApTHYIO Oa3UCHYIO CXeMy
Tepanuu MHIyKTopa uHTepdepona (uuknodepona). Obcnenoano 120 pereii, 6onpHbIX BA, B Bo3pacte oT 5
g0 14 ner. B ocHoBHyo rpymnmy (n=60) BOuUIM JeTH, KOTOpble K Oa3MCHOW Tepamuu I0Jydalu
JIOTIOJTHUTENBEHO MHAYKTOp MHTepdepoHa (UuKIodepoH) mo obumenpuHiTold cxeme. ['pynma cpaBHEHUS —
JIETH, TI0JTy4YaBIIHe TOJBKO 0a3uCHYIO Tepanuio (n = 60) B 3aBUCUMOCTH OT CTENEHel TSHKECTH 3a00JIeBaHMUS.
I'pynmy koHTposst — 25 310poBbIX aAeTedd. Omnpepensii ypoBEHb CHIBOPOTOYHOTO HHTEpdepoHa, BHpYC-
MHYIPOBAHHYIO MPOAYKIHIO nHTephepona (BMU), MuTOreHCTHMYITMPOBaHHYIO IPOAYKIHMIO HHTEpdepoHa
(MCH), ¢aronuTtapayro akTHBHOCTh HEHTPO(QMIIOB, a TaKKe CHOHTAaHHYI0 W WHIYLHUPOBAHHYIO HX
aKTHBHOCTb. CTaTHCTHYECKH BBIUUCIISUTN CPEe/IHIO apudmerHueckyto (M), ommoOKy abCOMOTHON BETMYHHBI
(m). JlocToBepHOCTh OTAMUMN ompeaensan mo t-kpureputo Crteronenta (p < 0,05). Ananus mokazarenei
MHTEp(EPOHOBOTO CTaTyca, a TakKe (ParouuTapHOil akKTUBHOCTH B 3aBHCUMOCTH OT BHJA TEPaIlleBTHUECKOM
TaKTHK{ TMOKa3aJ, 4TO B pe3yJibTaTe BKJIIOYEHHs] K Oa3UCHOW JMHUM Tepaluu IMKIO(PEepOoHa OTMEYaJoch
JocToBepHOoe moBblmeHue yposHeir BUUM (p <0,05) u MCH (p < 0,05), cioHTaHHOH ¥ MHIYyLHPOBAaHHOM
AKTHBHOCTH HeWTpoduioB. OTMEUYEHO, YTO AAHHBIA IMOJOXKUTEIbHBIH 3(dekT Obu1 Oonee 3aMeTeH NpH
cpenHell W Tsbkenoi cremeHu TskectH BA (p < 0,05). AxtuBanus (akTopoB HecnenH(UUECKON 3aIIUTHI
CHocoOCTBOBaJIa yMEHBLICHUIO YacTOTHI 00ocTpenuii BA y nereid, a Taike Ooliee IIUTENBHON KIMHUYECKOM

PEMUCCHUH Yy IaHHOI'O KOHTUHI€HTA JETCH.

KITIOYEBBIE CJIOBA:
uHTephepoHa

INTRODUCTION

Bronchial asthma (BA) remains one of the
most urgent problems of modern pediatrics.
The frequency of this pathology is growing
every year and, according to WHO, about 300
million people in the world today suffer from
BA. In addition, the increase in the frequency
of BA is also a social problem, so this
pathology steadily leads to deterioration in the
quality of life of patients, the growth of
disability and mortality [1-2]. Taking into
account new approaches to the consideration of
the mechanisms of formation of BA [1, 3-4]
today proposed therapies of asthma, presented
in the Global Strategy for the treatment and
prevention of asthma (GINA 2009, 2011),
which allow to some extent improve the
patient's condition and pathology. However,
these therapeutic methods show insufficient
effectiveness in solving problems with
multifaceted disorders in immune homeostasis
and cannot cover the entire mosaic
involvement of certain immunity units in the
pathogenesis of BA. Therefore, despite the
advances made in the diagnosis and treatment

OpoHxuanpHasi acTMa,

nerd, (aronuTapHas aKTHBHOCTb, WHIYKTOPBI

of this disease it has not been possible to obtain
complete control over the course of BA [5-7].

OBJECTIVE

The aim of the study was to evaluate the
effect of immunomodulation therapy on the
state of nonspecific immunity in children with
BA by including interferon (cycloferon) in a
standard basal therapy.

MATERIALS AND METHODS

The study was carried out in the framework
of the research theme of the I. 1. Mechnikov
Institute of Microbiology and Immunology of
the National Academy of Medical Sciences of
Ukraine «Investigation of immunological
aspects of the course of chronic inflammatory
processes of the upper respiratory tract». The
study included 120 children with BA aged
from 5 to 14 years with an average age of
11,6 £1,5 years. To establish the diagnosis the
international classification of diseases in the
10th revision, the protocol for diagnosis and
treatment of BA in children (Order of the
Ministry of Health of Ukraine Ne 767 from
27.12.2005) and, in evaluating the therapeutic
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effect of the prescribed therapy, the Global
Initiative for Bronchial Asthma (GINA, 2011)
were used. Three groups were identified. The
main group (n = 60) included children who, in
addition to basic therapy, received an
interferon inducer (cycloferon) according to
the scheme: 150 mg for 1, 2, 4, 6 and 8 days of
therapy (Ne 5) and then 150 mg after 72 hours
(Ne 5) (total 1500 mg). The comparison group
included children who received only basic
therapy (n = 60) depending on the severity of
the disease. The control group comprised 25
healthy children.

The level of serum interferon, virus-induced
production of interferon (VII), mitogen-
stimulated production of interferon (MSI) was
determined by the method of enzyme
immunoassay (ELISA). The phagocytic
activity of neutrophils was estimated by their
ability to absorb inactivated cells of a one-day
culture of staphylococci, as well as
spontaneous and induced neutrophil activity
from the chemiluminescence reaction by using
the Bio-Orbit (Pribiri-Oy) chemiluminometer.

The study was carried out taking into
account the main provisions and ethical and
moral  requirements of the Ukrainian
Association for Bioethics and GCP (1992),
GLP (2002), the principles of the Helsinki
Declaration of Human Rights, the Convention
of Council of Europe on Human Rights and
Biomedicine.

In the statistical processing of the obtained
data the arithmetic mean (M) and absolute
value error (m) were calculated. To confirm the
normality of the distribution for all studied
indicators, the coefficient of asymmetry and
kurtosis was calculated by the method of Lakin
G. F. (1990). The reliability of the differences
was determined by the t-test of the Student at a
significance level of p < 0,05.

RESULTS AND DISCUSSION

In the development of BA in children the
leading role belongs to immune disorders. It is
known that the severity of the course and the
frequency of development of asthma

exacerbations in children depend on the phase,
dynamism and severity of a number of specific
and nonspecific systemic and local defense
mechanisms. One of the most important factors
protecting the respiratory tract from infectious
agents is the interferon system, whose role in the
pathogenesis of BA is noted by many
researchers [8-11]. As a result of the study, it
was found that the level of serum interferon, as
well as VII and MSI in children receiving only
basic therapy, were significantly lower
compared to parameters in the main and control
groups (table 1). Analysis of interferon status
indicators depending on the type of therapeutic
tactics showed, that wusing the GINA-
recommended drugs significantly reduce levels
of VII (p <0,05) and MSI (p < 0,05). Moreover,
in the heavier course of BA the weaker
leukocyte synthesis of these interferons
(p < 0,05 for all degrees of severity of the BA
course) was determined. This agrees with the
data of Kaidashev I. P., which show that weak
elimination capacity and antiviral protection
contribute to a greater probability to
development of exacerbation of BA [3]. Similar
results were noted in Khaitov M. R., where it
was shown that the more severe the course of
BA in more pronounced decrease in the level of
these interferons [12] was noted.

In the main group of children who received
an interferon inducer in addition to basic
therapy, low values of serum interferon, VII and
MSI relative to control were also noted in severe
BA (p <0,05), but despite this, the level of the
last two indicators was still higher than in the
comparison group (p < 0,05).

The addition of cycloferon to basic therapy
for moderate BA was associated with the
increase in the values of serum, MSI and VII
and did not differ significantly from the control
group, but they were significantly higher relative
to the analogous course of BA in the comparison
group (p < 0,05). With a mild course of BA the
inclusion of cycloferon led to a slight increase in
the values of the studied parameters, but this
trend did not differ in the children of the
comparison group.
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Table 1

The content of factors of nonspecific immunity in children with BA on the background of therapy,

depending on the severity, (M £ m)

Children receiving an Children receiving an basic
Control interferon inducer and basic therapy
Indicators therapy

Mild Moderate | Severe Mild Moderate Severe

Serum interferon, 1U/ml 82+ 8,0+ 13 64 16+ 6,1+ 4.4+
‘ 3,3 3,1 1,5 1,7* 2,4 2,2 1,2*

VIL 1U/ml 320+ | 316+ 28,1+ 17,6 + 22,3+ 16,4#i 9,11#

' 7,8 6,5 4,8 3,5% 4,8* 3,5% 1,6*

MSI. 1U/ml 38,0+ | 36,7+ 256+ 19,7 + 24,8+ 16,7#i 6,51#

' 9,6 6,4 4,7* 3,5% 5,8* 6,2* 1,8*
Phagocytic activity of 58,0+ | 57,6+ 49,5+ 25,7 + 54,8 + 32,5+ 10,3 +
neutrophils, % 6,8 5,7 6,3 5,3* 6,1 4.4% 2,9%
Spontaneous activity of 2,6 + 25+ 18+ 16+ 25+ 19+ 14+
neutrophils, c. u. 0,80 0,40 0,50 0,20* 0,40 0,30 0,4*
Induced neutrophil activity] 29,7+ | 28,8+ 24,3 + 16,5+ 28,3 + 19,6 £ 11,3+
C. U. 8,20 6,1 4,8 4,2* 7,1 4,8+ 2,8*

Notes: * p < 0,05 - the differences between the indicators of the first and second comparison groups in
comparison with the control group; # P < 0,05 - differences of the studied parameters with average and

severe degrees of severity of the BA of the main group and the comparison group.

The role of neutrophils in the course of BA
and, especially in the process of development
of exacerbation, is emphasized by a number of
researchers [4, 13]. According to our data, the
phagocytic activity of neutrophils directly
depended on the severity of the course of BA
and was several times lower in severe than in
control and mild course (p < 0,05). This trend
was especially noticeable in the children of the
comparison group who received only basic
therapy, including glucocrticosteroids. In the
main group of children, the neutrophil activity
indicators were close to the control group and
even in the severe case the phagocyte (25,7 £
5,3 vs 10,3 £ 2,9, p <0,05) and induced (16,5
+ 4,2 vs 11,3 £ 2,8, p <0,05) activity were
significantly higher, which is related to the
immunomodulatory property of cycloferon.
The positive effect of interferon preparations is
also indicated in a number of scientific works,
which notes that when choosing a therapeutic
approach for the treatment of BA, it is
necessary to take into account the level of
production of interferons with the addition of
immunomodulatory therapy, in particular
interferon preparations [8, 14]. Researchers
note that interferon therapy is a promising
direction in the complex treatment of virus-
induced BA in the remission stage as one of
the measures of secondary prevention of the
disease, and can also be used for primary

prevention of BA in children from high-risk
groups of its formation. However, it should be
noted that the practical application of
interferon inducers both in monotherapy and in
combined therapy of BA in children has
advantages over the wuse of interferon
preparations, since the synthesis of interferons
when administered inducers of interferon
genesis is regulated by the body itself, which
prevents possible side reactions.

CONCLUSIONS

Thus, the study showed that an important
aspect of increasing the effectiveness of
baseline therapy of BA, proposed by GINA
(2009, 2011), is the additional inclusion of
inducers of interferon, in particular, cycloferon.
This drug contributed to the enhancement of
phagocytic activity of neutrophils, and also led
to an increase in leukocyte synthesis of VII and
MSI, which was particularly noticeable in
moderate and severe course of BA.
Considering the fact that in the exacerbation of
BA the huge importance is given to infectious
agents, the intensification of the activity of
factors of non-specific immunity in the future
will contribute to an increase in antimicrobial
protection of the body, and consequently, to a
decrease in relapses of asthma in children, as
well as to a prolonged clinical remission in this
contingent of children.
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PROSPECTS FOR FUTURE STUDIES defense factors, it is promising to continue the

interferon inducer (cycloferon) on nonspecific

study in the direction of assessing its effect on
the humoral and cellular link of immunity in
children with BA.

Take into account the positive effect of the
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CHANGING OF THE DOSE COEFFICIENT OF THE MAJOR
GROUPS OF DRUGS FOR PATIENTS WITH IMPLANTED
PACEMAKERS, DEPENDING ON THE STAGE OF HYPERTENSION

Derienko T. A.% Volkov D. E.? Lopin D. A.2 Yabluchansky M. 1.1

1 V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2SI «Zaycev V. T. Institute of General and Urgent Surgery NAMS of Ukraine», Kharkiv, Ukraine

We observed 131 patients (70 men and 61 women) aged 69,5 + 11,6 at the annual stage of drug therapy
after implantation of pacemakers in the DDD / DDDR modes, VVI / VVIR and CRT-P / CRT-D. Patients
were divided into 2 groups — I and Il stage of AH. . In each group, the dose rate was defined in major groups
of cardiac drugs at every stage of research. The results showed that the dose coefficient of the major groups of
cardiac drugs in patients with pacemaker and AH was determined by the stage of AH, what is more AH stage
11 required higher doses of diuretics and anti-arrhythmic drugs than AH stage Il during the hole period of
observation. Patients with implanted pacemaker and AH require more careful titration of the major groups of
cardiac drugs, taking into account the stage of AH.

KEY WORDS: pacing, the stage of hypertension, the dose rate

3MIHA KOE®ILIEHTA JJO31 OCHOBHUX I'PYII
MEJUYHUX NPENAPATIB Y MAIIEHTIB 3 IMIIJJAHTOBAHHUMHA
EJIEKTPOKAPJIOCTUMYJIITOPAMU B 3AJIEXKHOCTI BIJI CTAJII
APTEPIAJIBHOI T'IIIEPTEH3IT

Uepienko T. A. ', Boakos /. €.% Jlonin /1. A2., Aonyuancokun M. 1.7

! XapkiBcrKuit HarlioHanbHUH yHiBepcutet iMeni B. H. Kapasina, M. XapkiB, Ykpaina

2 IV «IuactutyT 3aranbHOI Ta HeBiakmagHoi xipyprii HAMH VYkpaiau imeni B. T. 3aiinieBa », M. Xapkis,
VYkpaina

Crmocrepiramm 131 mamienta (70 womoBikiB 1 61 xiHKy) y Bimi 69,5+ 11,6 Ha piuyHOMY eTari
MiATPAMYIOY0T MEIUKAMEHTO3HOI Tepartii micist iMImtanTarii exekrpokapaioctumyistopis (EKC) B pexxnmax
DDD / DDDR, VVI/ VVIR i CRT-P / CRT-D. IMauientu 6ymnu po3aineni Ha 2 rpynu — [ ta II cramii AT, Y
KOXKHIH Tpymi BH3HA4aBCsA KOE(IIIEHT TO3M OCHOBHHX TPYIl KapJiOJOTIYHUX IperapariB Ha KOKHOMY 3
eTamiB JIOCHIIKEHHS. Pe3ynabTaTH mOKa3amu, M0 KOe(]iieHT J03M OCHOBHUX TPYIl KapHiONOTidHHX
npemnapaTtiB y namientiB 3 EKC i AT Bu3HauaBcs craniero Al', mpudomMy Ha BChOMY TEpPioJIi CIIOCTEPEIKEHHS
AT 1II craxii BuMarana OibIIl BUCOKHX J03 MPU3HAYCHHS JIIYPETHUKIB Ta aHTH apUTMIYHUX IpenapaTiB, HIXK
AT 1I cramii. [Tamientn 3 immuianToBanumu EKC 1 AT BuMararote OLTBII PETEITBHOTO THTPYBAHHS OCHOBHHX
TPYII KapAioJIOTIYHUX MIperapaTiB 3 ypaxyBaHHsIM cramii Al

K/TIOYO0BI CJIOBA: enekTpoKapIioCTUMYJISIISA, CTais apTepialbHOI TimepTeH3ii, KoeilieHT 031

N3MEHEHUE KOO®PUIIUMEHTA J103bI OCHOBHBIX I'PYIIIT
MEJINKAMEHTO3HBIX IPEITAPATOB Y ITAIUEHTOB
C UMIIVTAHTUPOBAHHBIMHU 3JIEKTPOKAPIMOCTUMYJSAITOPAMHA
B 3ABUCHUMOCTH OT CTAJIAUN APTEPUAJIBHOM T'MNEPTEH3UN

Hepuenko T. A.’, Boakos [. E.? Jlonun /]. A.% Aonyuanckuii H. H.”

! XapbpKkoBckuii HalMOHaNbHbIN yHuBepcuteT umenu B. H. Kapasuna, r. XappkoB, Ykpanna

2T'Y «MHCcTHTYT 0011e# 1 HeoTnoxHOH xupyprun HAMH Ykpauns umenu B. T. 3aiiuesa», r. Xapbkos,
VYkpauHa

Habmongamu 131 nanwmenra (70 myxunH u 61 sxeHmmHy) B Bo3pacte 69,5 + 11,6 Ha romoBoM 3tame
MOJIEP )KUBAIOIIEH MEANKAMEHTO3HON Tepalyy Mociie UMILIaHTaluy 3ekTpokapanoctumyisitopos (OKC) B
pexumax DDD/DDDR, VVI/VVIR u CRT-P/CRT-D. Ilauuentsl 6buin pazaeneHsl Ha 2 rpymmsl — [ u 11
cramun Al B kxaxpoit rpymme omnpenessuicst kKo3((GUIMEHT 1036l OCHOBHBIX TPYMI KapAHOJOTMYECKUX
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NpernaparoB Ha KaXIOM W3 3TAIOB HccienoBanus. Pe3ynbraTsl mokasany, 4to K03 uImeHT 1036l OCHOBHBIX
TPy KapAuoJoruueckux npenaparos y nanueHToB ¢ OKC u Al onpenemnsics cragueit Al', mpuuem Ha BceM
neprose HaOmonenuss Al Il cragum TpeGoBanma Ooyiee BBICOKMX 703 Ha3HAu€HHs JUYPETHUKOB U
aHTHApUTMHUUECKHX rpemnapaToB, yeM Al Il craguu. [larments ¢ nmmiantupoBanHeiMu DKC u AT TpebOyror
Oonee THIATENHHOTO TUTPOBAHUSA OCHOBHBIX IPYII KapAUOJOTHUECKUX IPEnapaToB ¢ yueToM ctaguu Al

K/IFOYEBBIE CJIOBA:
KO3 PHUIUECHT O3B

INTRODUCTION

Permanent cardiac pacemaker is the leading
method for treatment patients with significant
bradyarrhythmias, improving survival and
quality of life [1-2], however, always requires
the modification of concomitant drug therapy
[3]. Despite this, the change in the dose of the
main groups of cardiac drugs in patients with
pacemakers, depending on the stage of arterial
hypertension (AH), has not been studied.

OBJECTIVE

The aim of the study was to evaluate the
change in the dose of the main groups of
cardiac drugs in patients with cardiac
pacemaker at the annual stage of observation,
depending on the stage of AH.

MATERIALS AND METHODS

131 patients (70 men and 61 women) aged
69,5 £ 11,6 years who underwent permanent
pacing were examined in the department of
ultrasound and clinical instrumental diagnosis
and minimally invasive interventions Sl
«V.T. Zaytsev Institute of General and
Emergency Surgery NAMS of Ukraine». The 1l
stage of AH was diagnosed in 92 patients, 39 —
had the Il stage of AH according to the
recommendations of the Association of
Cardiologists of Ukraine [4]. The indications
for pacemaker implantation were atrio-
ventricular block(AV) — 87 people(62 %),
permanent atrial fibrillation(AF) — 19 people
(14 %) and sick sinus node syndrome(SSS) —
34 people (24%) with pacing modes
DDD/DDDR and VVI /VVIR and dilated
cardiomyopathy (DCM) — 2 people (2 %) with
cardiac resynchronization therapy (CRT-P and
CRT-D).

Patients aged less than 40 years, presence of
concomitant stable angina IV functional class
(FC), chronic heart failure (CHF) IV FC and/or
stage Ill, the stimulation of the right ventricle
(RV) and/or left ventricular (LV) less than 50 %
were excluded from the study.

QJICKTPOKAPAUOCTUMYJIALIMA,
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cTaaus apTepManLHoﬁ TUNEPTCH3UU,

Drug therapy before the implantation, in the
early postimplantation period (3-5 days), after
6 months and 1 year after depending on the
stage of AH was represented by the following
groups of drugs: CO3 diuretics (furosemide,
torasemide, hydrochlorothiazide); CO7A
betaadrenergetic blockers (carvedilol,
metoprolol, bisoprolol, nebivolol); C08C A
calcium channel antagonists (dihydropyridine
derivatives amlodipine, nifedipine and
fenilalkilamin derivatives — verapamil); C09A
angiotensin ~ converting enzyme  (ACE)
inhibitors (enalapril, lisinopril, ramipril); C09C
angiotensin Il receptor blockers (ARBS)
(losartan, candesartan). Apart from this were
used: BO1A A anticoagulants (warfarin); BO1A
C antiplatelet therapy (aspirin, clopidogrel);
BO1A E direct thrombin inhibitors (dabigatran
etexilate), and VO1A F direct factor Xa
inhibitors (rivaroxaban) (new anticoagulants);
C01B D01  amiodarone; C0l1A A
hydroxymethylglutaryl  inhibitors  (HMG)
coenzyme A (CoA) (statins) (atorvastatin,
simvastatin).

Dose coefficient for each group of drugs has
been calculated as the average value among the
ratios of each drug dose group versus middle
therapeutically for this drug, taken as 1.0. It
corresponds to the group of anticoagulants
warfarin 5 mg; antiplatelet agents — 75 mg of
aspirin and 75mg clopidogrel; 75mg of
dabigatran etexilate and 5 mg rivaroxaban;
200 mg amiodarone; 10 mg ivabradine; in the
group of diuretics — 40 mg furosemide, 5 mg
torasemide, 125mg  hydrochlorothiazide,
2.5mg indapamide; in the group of beta-
adrenergic blockers — 5 mg bisoprolol, 100 mg
metoprolol, 12,5 mg carvedilol, 5 mg nebivolol,
5 mg betaxolol, 50 mg atenolol; in the group of
calcium channel antagonists — amlodipine
10 mg, nifedipine 90 mg, verapamil 80 mg; in
the group of ACE inhibitors — 10 mg enalapril,
10 mg of lisinopril, 5mg ramipril, 10 mg
fosinopril; group ARBs — 50 mg losartan, 8 mg
candesartan; in the group of statins — 20 mg



atorvastatin, simvastatin,
rosuvastatin.

Patients were divided into 2 groups — Il and
I11 stage AH. In each group, the dose coefficient
for each group of drugs was determined at each
stage of the study.

The results obtained are processed after
forming the database. Statistical evaluation was
performed using Microsoft Excel (for
parametric data: M — mean value, sd — standard
deviation; for nonparametric data: absolute (n,
the number) and relative (p, %) of the unit). The
probability of differences between groups was

20 mg 10 mg
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determined using a nonparametric U — Mann-
Whitney test. The expected result was
determined by level of reliability p < 0,05 and p
<0,01.

RESULTS AND DISCUSSION

The results of the study of the dose
coefficient of prescribing antihypertensive
drugs in patients with cardiac pacemaker at the
annual stage of observation, depending on the
stage of AH are presented in tab. 1.

Table 1
The dose coefficient of prescribing antihypertensive drugs in patients
at the annual stage of observation after implantation of cardiac pacemaker,
depending on the stage of AH (M + sd, %)
Stage of AH
Il stage 111 stage
Drug — —
o8 E = = o 8 E £ s
§E8| 5 | B | > |§%s) & | B | %
@ S ™ © - o kS ) © -
C03A 09+ 11+ 11+ 13+ 12+ 12+
Diuretics 01 03 | 1*02 | 1£02 1 T4 0,8 0,8 0,8
CO7A 0,8+ 09+ 0,8+ 0,8+ 09+ 09+ 09+ 0,8+
BAB 0,4* 0,3" 0,3 0,3 0,2* 0,2" 0,3 0,4
B CA 109+ | 08+ | 09+ | 09+ | L, | 09+ | 09+ | 08z
- 0,1 0,1 0,2 0,2** 0,1 0,2 0,2**
antagonists
C09A 0,9+ 0,8+ 0,9+ 0,8+ 0,8+
ACE-inhibitor | =01 | gon 02 | 082 | 1=02 1 gyn 0,2 0,2
Co9 C
ARB:s I 1+0 1+0 1+0 1+0 0 0 1+0 1+0

Note: * p <0.05 - between values in the group of AH before the implantation of pacemaker; *p < 0.05 —
between values in the group of AH in the acute period after the implantation of pacemaker; ** P < 0.05 —
between values in the group of AH in 1 year after the implantation of pacemaker.

Initially, the dose coefficient of diuretics
was determined by the stage of AH and was
higher in the stage Il of AH. With the
implantation of pacemaker in the early
postoperative period, it increased further
subsequently decreased in both groups,
however, exceeding the initial level.

Before the implantation of pacemaker, the
dose coefficient of -blockers was higher in the
group of AH stage Ill. After the implantation of
pacemaker in the early postoperative period, the
dosage increased in the Il stage of AH, at an
annual stage it decreased in both groups.

Initially, the dose coefficient of Ca
antagonists was higher in the group stage 111 of
AH. With the implantation of pacemaker in the
early postoperative period, the dosage was
reduced in both groups, however, by the annual
period in the group stage Il of AH, it returned to
the initial doses. In stage Il of AH, the dosage
was reduced at all stages of the observation.

Initially the same dose coefficient of ACE
inhibitors  with  implantation of cardiac
pacemaker consistently decreased at all stages
of observation in both groups.
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Before the implantation of cardiac
pacemaker, the dose coefficient of ARBs Il was
higher in the group stage 1l of AH and remained
an average therapeutic at all stages of
observation. With stage 111 of AH, the dosage

The results of the study of the dose
coefficient of prescribing main groups of
cardiac drugs in patients with cardiac
pacemaker at the annual stage of observation,
depending on the stage of AH are presented in

was increased by the annual stage of tab. 2.
observation.
Table 2
The dose coefficient of prescribing main groups of cardiac drugs in patients
at the annual stage of observation after implantation of cardiac pacemaker,
depending on the stage of AH (M + sd, %)
Stage of AH
Il stage 111 stage
Dru c c
28 | £ | Z 8 | o€ | % 5 g
L S 0 £ 2| e= 10 £ >
vt g— ™ © @ E— ™ ©
BOIA A 140 | 120 | 10 | 140 | 10 | 10 | 120 | 1=0
Anticoagulant
BOIAC 140 | 120 | 10 | 140 | 10 | 10 | 120 | 1=0
Antiplatelet
CO01B 15+ | 16+ | 1,3+ | 1,1+ | 16+ | 1,8+ 1,2+ 1,2+
Antiarrhythmic 0,5 0,5 0,9* 0,9** 0,7 0,8 0,7* 0,7**
COIA A 140 | 140 | 140 | 140 | 10 | 140 | 1«0 | 140
Statins

Note: *p < 0.05 - between values in the group of AH in 6 months after implantation of the pacemaker;
** P < 0.05 - between values in the group of AH in 1 year after implantation of the pacemaker.

Initially, the dose coefficient of
antiplatelet agents, anticoagulants and statins
was the same in both groups and did not
change at all stages of the observation.

Before the implantation of cardiac
pacemaker, the dose coefficient of
antiarrhythmic drugs was higher in the group
stage Il of AH. With the implantation of
pacemaker, the dosage increased in the early
postoperative period and then gradually
decreased by the annual period in both
groups.

This study showed that implantation of
cardiac pacemaker in patients with AH
requires an increase in the dose of diuretics,
B-blockers and antiarrhythmic drugs in the
early postoperative period, which corresponds
to the data [5-7].

The dose coefficient of the main groups of
cardiac drugs in patients with ECS and AH
was determined by the stage of AH, besides,
at the annual stage of follow-up AH Il stage
required higher doses of diuretics and

14

antiarrhythmic drugs than in the group stage
Il of AH, the data are new and have not been
confirmed in the literature.

CONCLUSIONS

1. The dose coefficient of the major
groups of cardiac drugs in patients with
pacemaker and AH was determined by the
stage of AH, what is more AH stage IlI
required higher doses of diuretics and anti-
arrhythmic drugs than AH stage Il during the
hole period of observation.

2. Patients with implanted pacemaker
and AH require more careful titration of the
major groups of cardiac drugs, taking into
account the stage of AH.

PROSPECTS FOR FUTURE STUDIES

It seems appropriate to study drug
optimization in patients with AH and cardiac
pacing in a period of more than one year with
correction of the frequency and doses of the
main groups of cardiac drugs.
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HEART RATE VARIABILITY PARAMETERS IN PATIENTS WITH
ARTERIAL HYPERTENSION IN DEPENDENCE ON THE TYPE OF
DAILY BLOOD PRESSURE PROFILE

Gorantla S. G. B. K., Petrenko O. V., Martynenko O. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Violation of functioning of the autonomic nervous system is an important factor in the formation and
progression of arterial hypertension (AH). Abnormal nocturnal blood pressure (BP) reduction is regarded as
an independent prognostic factor for cardiovascular complications in patients with AH. One of the possible
factors that determine the violation of BP circadian rhythm can be imbalance of different parts of autonomic
nervous system.

The aim of our study was to study heart rate variability (HRV) in patients with AH, dependently of BP
profile. 72 patients with AH were examined. Average age was 57 £ 11 years.

All patients underwent ambulatory BP (ABPM) and ECG monitoring. To define the daily profile the
nocturnal BP dip was quantified and for HRV evaluation the frequency analysis method was used. HRV
changes in patients with AH present with reduced total power and with a violation in the ratio of the powers
of very low, low and high frequencies, enhanced sympathycotension and influence of humoral factors.
Violations of systolic BP (SBP) daily profile was mainly characterized by an increase in the power of low
frequency waves, which indicates an intensification of sympathetic and decreased parasympathetic influences.
Violations of diastolic BP (DBP) daily profile were mainly characterized by a relative increase in the power
of very low frequency waves. The obtained results showed that in the management of patients with AH it is
important not only to control the circadian SBP and DBP profiles, but the evaluation of HRV also.

KEY WORDS: heart rate variability, arterial hypertension, ambulatory blood pressure monitoring,
circadian blood pressure profile

INOKA3HHNKHU BAPIABEJIBHOCTI CEPIHEBOI'O PUTMY Y ITAIIEHTIB 3
T'MIEPTOHIYHOIO XBOPOBOIO 3AJIEXKHO BIJI TUITY 1OBOBOI'O TPO®LIIO
APTEPIAJIBHOI'O TUCKY

TI'opanmana C. I. b. K., Ilempenxo O. B., Mapmunenko O. B.
XapkiBChKUIT HallioHANEHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

[Mopymenns GyHKI[IOHYBaHHSI BEr€TaTUBHOT HEPBOBOI CUCTEMH € BaXKIMBUM (HakTOpoM y (pOpMyBaHHI Ta
nporpecyBanHi rinepronidHoi xBopodu (I'X). HenocratHe abo HamMmipHe HiUHE 3HWXKEHHS apTepiajbHOTO
THCKY (AT) po3misaeThesl sIK He3aJe)KHUH NPOTHOCTUYHHH (DAKTOp CEepleBO-CYAMHHHMX YCKIAJHEHb Y
nanieHTiB 3 ['X. OgHUM 3 MOXXJIIMBUX YMHHMKIB, SIKi BU3HAYAIOTh MOPYIICHHS IUpKagHOro putMy AT Moxe
OyTu maucOamaHC BEreTaTWBHOI HEPBOBOI cucTeMu. L[IJUTF0 HAMIOrO JOCHTIMKEHHS OYyJ0 BHBUYCHHS
oco0nMBOCTEH TOKa3HMKIB BapiabenbHOCTi cepreBoro purmy (BCP) y mamientiB 3 ['X. O6crexxeno 72
naui€eHra 3 rinepToHi4HOI xBopoborw. Cepenniii Bik 57 + 11 pokiB. BciM namienTam npoBoauiiocs: 1000Be
moniTopyBanus AT i EKI'. [lyns BusHaueHns nobosux npodinie cucroiiunoro AT (CAT) ta aiactonigHoro
AT (JAT) pospaxoByBanu cTyniab HigHOro 3HMKEHHS AT. [ ouinku BCP BUKOpHCTOBYBaJIHCS METOIH
4aCTOTHOTO aHai3y. 3MiHM nmoka3HuKiB BCP y marienTiB 3 I'b monsraroTe y 3HMKEHHI 3arajbHOT ITOTYXHOCTI
CIEKTpa 3 MOPYUICHHSMH B CHIBBIAHOIIEHHSIX MOTYXXKHOCTEH TyK€ HHU3bKHX, HU3BKHX Ta BUCOKHX YacTOT,
TOCHJIEHHI CHMIIATUKOTOHHM Ta BIUIMBY T'yMOpanbHUX (akTopiB. Pe3ynapraTé mokasanu, MO MOPYIICHHS
noboBoro mpodimo CAJl mpu 3HMKEHHI 3aranbHO{ MOTY>KHOCTI CHEKTpa B OCHOBHOMY XapaKTEPHU3YIOTHCS
301IBIIEHASM MOTYXKHOCTI HM3BKHX 9acTOoT BCP, mo CBim4nuTh PO MOCHIIEHHS CUMIATHYHHUX Ta 3HIDKEHHS
MapacUMIIaTHYHUX BIUTUBIB, a mo6oBoro mpodimo JAT — y BigHOCHOMY 30iMbIIEHHI MOTYXKHOCTI IyXe
HU3bKUX dYacToT BCP, mo CBiZ4WTh NpO TMOCHICHHS TyMOPAIbHUX BIUIMBIB. Pe3ynbTaTw MOKa3yroTh
BaXXJIUBICTH B JiarHocTUIi Ta KOoHTpodi ['b mo6oBux mpodinis ve Timeku CAJL, ane i JJAT, JONOBHIOIOYH iX
omiHKoro noka3uukis BCP.

K/TIOYOBI CJIOBA: BapiabenbHICTh CEPLIEBOTO PUTMY, TilIEPTOHIYHA XBOpoOa, 1000BE MOHITOPYBAHHS
apTepiaJbHOTO THUCKY, JOOOBUI MPOQiNb apTepiaTbHOTO THCKY

© Gorantla S. G. B. K., Petrenko O. V.,
Martynenko O. V., 2017 16
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MOKA3ATEJIN BAPUABEJIBHOCTH CEPAEYHOI'O PUTMA
Y HAIIMEHTOB C THMEPTOHUYECKOM BOJIE3HBIO B 3ABUCUMOCTH
OT TUITA CYTOYHOI'O ITPOPNJIA APTEPUAJIBHOI'O JJTABJIEHUS

TI'opanumana C. I. b. K., Ilempenxo E. B., Mapmuoinenko A. B.
XapbKOBCKUI HallMOHANBHBIN yHUBepcuTeT uMenu B. H. Kapasuna, r. Xapskos, YkpanuHa

Hapymenne (yHKIMOHMPOBaHMS BETETATHBHOW HEPBHOW CHCTEMBI SABISIETCS Ba)XKHBIM (DAKTOPOM B
(hopMupoBaHHM W TIporpeccHpoBaHnU TumneproHndeckoil Oonesnu (I'B). Hemocratounoe mmm m30bITOUHOE
HOYHOE CHIDKCHHE apTepHaibHOro aasieHuA (AJl) paccMarpuBaeTcsl Kak HE3aBUCHMBIH MPOTHOCTUYECKUH
(hakTOp CEpAEUHO-COCYOUCTHIX OCIOXHEHUH y mannueHToB ¢ I'b. OnHUM 13 BO3MOXKHBEIX (PaKTOPOB, KOTOPBIE
OTIpeNIeNAI0T HapyIIeHne upKagHoro putMa AJl, MoXeT OBITh JucOalaHC BET€TAaTHBHON HEPBHOW CHCTEMEI.
Lenpto Hamero ucciaeqoBaHus ObIIIO H3YYUTh OCOOCHHOCTH TTOKa3aTeleil BapnadeIbHOCTH CEPACIHOTO PUTMA
(BCP) y marmmenToB ¢ I'b. O6cnenoBano 72 manueHTa ¢ THIIEPTOHNIECKO# Oone3Hpro. Cpeanuit Bo3pact 57 +
11 mer. Becem mammenTaM mpoBoAmMIiOCH cyTouHoe MoumTopmpoBanume AJl m OKI'. [na ompeneneHus
cyrounblx npoduieit cucrommueckoro AJl (CA) n mmactommueckoro AJl (JAJ]) paccunuThIBaIM CTENCHD
HouHoro cHmxkenus AJl. Jna ounenku BCP ucnonb3oBaduch MeTOABI YaCTOTHOTO aHaln3a. V3MeHEHUs
nokazareneid BCP y manuenToB ¢ I'b cocTosT B CHIKEHHH OOMICH MOIIHOCTH CHEKTpa ¢ HapyIICHUSIMU B
COOTHOIICHHUSAX MOIIHOCTEH OYECHb HHU3KHX, HU3KMX M BBICOKHX YacTOT, YCHJICHHS CHMIIATUKOTOHHUH H
YCHWJICHUH BIMSIHUSI TYMOPAJIBHBIX (pakTOpoB. Pe3ynbTaThl mMoKas3aiy, YTO HapyHIEHHS CYTOYHOTO IPOQHII
CAJl npu cHWXeHHH OOIIeii MOIIHOCTH CIIEKTpa B OCHOBHOM XapaKTEPHU3YIOTCS YBEIMUCHHEM MOIIHOCTH
HI3KNX 9acToT BCP, 4T0 CBHIETENBCTBYET 00 YCHICHNH CHMIIATUYECKUX U CHIDKCHUH MapacuMIATHIECKUX
BIMSHUN, B cyTogHOro npoduns A/l — B OTHOCHTETHHOM YBEIMYEHHUH MOIIHOCTH OYEHb HU3KHX YacTOT
BCP, 4ro cBuperenbcTBYyeT 00 YCHICHHH TyMOpalbHBIX BIMSHUHA. Pe3ynbTaThl NMOKa3bIBAIOT Ba)KHOCTD
YYUTBHIBaHUS B AHarHOCTHKE u KoHTpolne ['b cyTounbix mpodueit He Tonbko CAJl, Ho u JJAJl, momonHss ux
oleHKo# noka3areieit BCP.

KITIOYEBBIE CJIOBA: BapnabenbHOCTh CEpACYHOTO PHUTMa, THUIEPTOHHYECKas OOJe3Hb, CYTOYHOE
MOHHTOPHPOBAHKE APTEPUAIILHOTO JABICHUS, CyTOUHBIN MPOQHIb apTEPHATBHOTO AABICHUS

with hypertension. One of the possible factors
INTRODUCTION that determine the violation of BP circadian
Arterial hypertension (AH) remains one of  rhythm can be imbalance of different parts of

the most worldwide health and social problem  autonomic nervous system.

due to its high prevalence, high risk of

complications and the lack of adequate blood OBJECTIVE

pressure (BP) control [1]. To study HRV particular qualities in patients
Autonomic dysfunction, along with heredity ~ with AH, dependently of BP profile.

and endocrine-metabolic imbalance is an

important factor in the formation and MATERIALS AND METHODS

progression of the AH. Therefore, the study of 72 patients with AH were examined. The

autonomic regulation may be the key to  study involved 28 men (39 %) and 44 women

understanding the clinical and pathogenetic (61 %). Average age was 57 + 11 years.

features of hypertension. AH of stage | was diagnosed in 15 % of
At the present time to assess the state of the  patients, stage Il —in 67 %, stage 111 — 18 %. AH

autonomic nervous system (ANS) is widely of 1 grade was determined in 36 % of patients,

used study of heart rate variability (HRV) [2— grade 2 — 22 %, grade 3 — 14 %. Heart failure

3]. Studies in this area showed greater (HF) was diagnosed in 72% cases: HF stage | -

sympathetic drive in the early stages of AH,  39%, HF stage IIA — 33 %, | functional class

reduced HRV and increase very low frequency  (FC) of HF was determined in 22 % of patients,

effects on the heart rhythm with the progression Il FC — 42 %, Il FC — 8 %; coronary heart

of the disease [4-5]. disease (CHD) — 76 % of cases: stable angina
In accordance with the results of recent  (I-111 FC) — 27 %, postinfarction cardiosclerosis

studies lack of adequate physiological nocturnal ~ (PICS) — 3 %.

BP reduction or excessive BP lowering at night Exclusion  criteria ~ were  secondary

regarded as an independent prognostic factor  hypertension, hemodynamically  significant

for cardiovascular complications in patients  valvular heart disease, cardiomyopathy of any
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genesis, heart failure stage 111, FC IV by NYHA,
any acute condition (infection, trauma, surgery)
within the previous 3 months, chronic diseases
in stage of decompensation or exacerbation,
cancer, as well as any circumstances that hinder
the conduction of ABPM or Holter ECG
monitoring.

All patients underwent ABPM and Holter
ECG monitoring using a computer system
«Kardiosens» (HAI Medica, Ukraine) with the
oscillometric method of blood pressure
measurement.

The monitoring was performed in the
conditions of patient normal working day, the
cuff was placed at the non-dominant arm using
an appropriately sized cuff. According to
Ambulatory  Blood Pressure  Monitoring
International Recommendations 2013 [6], blood
pressure was measured every 15 minutes during
the day and 30 minutes at night. Daytime and
night-time periods were defined based on a
diary, in which participants were asked to record
their activities and sleep times during the
monitoring  session.  Editing ABPM, in
accordance  Ambulatory  Blood  Pressure
Monitoring International Recommendations [6]
if any value outside preset limits (see below)
was detected during a recording, that
measurement was rejected:

— Systolic blood pressure (SBP) > 250 or
<70 mm Hg,

— Diastolic blood pressure (DBP)> 150 or
<40 mm Hg,

— Pulse pressure (PP) > 150 or < 20 mm Hg,

— Heart rate (HR)> 200 or < 20 per minute.

Also ABPM data series were considered
invalid for analysis in the following cases:

— Absence of > 30% of the scheduled
measurements,

— Lack of data for >2 consecutive hourly
intervals,

— If patient maintained an irregular rest-
activity schedule during consecutive 24-h
periods of monitoring,

— If the nighttime sleep span was < 6 h or
> 12 h [6].

To define the daily profile the nocturnal BP
dip was quantified as the relative decline in
mean BP from awake (daytime) to asleep (night-
time) periods, and was calculated for SBP, DBP
and PP separately using the following equation:
((mean awake BP — mean asleep BP) / mean
awake BP) x 100 %. Depending on the value of
this ration the following types of daily BP
profile were defined: «dipper» — physiological
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decrease in BP during the night — sleep-time
relative BP decline 10-20 %; «over dipper» — an
excessive fall in BP at night, sleep-time relative
BP decline > 20 %; «non dipper» — the lack of
BP reduction at night, sleep-time relative BP
decline < 10 %; «night-peaker» — night-time BP
more than during daily activity, sleep-time
relative BP decline < 0 [6].

HRV evaluation was carried out after
exclusion of artifacts and arrhythmias. From the
daily ECG record, 5-minute intervals were
allocated, in the morning, during rest period,
according to the patient diary. Frequency
analysis method was used, and included the
following parameters: total power (TP), low
frequency (LF) (0.04-0.15Hz), very low
frequency (VLF) (0.003-0.04 Hz) and high
frequency (HF) (0.15-0.4 Hz) components, the
ratio LF/HF (index of the sympathovagal
balance) [7]. Patients were divided into 4 groups
according to the type of daily SBP profile and 4
groups — according to the type of daily DBP
profile. For each group mean (M) and standard
deviation (sd) were calculated. HRV parameters
were compared in patients with pathological
types of BP daily profile o — non dipper, night-
picker and over dipper — with the physiological
type — dipper — in accordance with the selected
ABPM index, as well as in pairs in the groups of
SBP and DBP profiles, and in healthy subjects.
Software Statistical Package for Social Sciences
(SPSS) was used for data analysis. For variables
with asymmetric distribution in addition to M
and sd median (Me) and 25" and 74™ percentiles
were reported. Statistical significance of the
differences between the obtained results and
recommended standards was calculated based on
the t-test for the case of 2 different samples with
known standard deviations (TP, HF, LF) and for
the known population mean (LF/HF). Student's
t-test was reported for variables having normal
distribution (LF/HF), whereas Mann-Whitney’s
U-test was reported for variables having
asymmetric distribution (TP, HF, LF, VLF).

RESULTS AND DISCUSSION

SBP profile of «dipper» type was set in
39 % of patients, «non dipper» — 43 %, «night-
piker» — 10 %, «over dipper» — 8 %. DBP daily
profile of «dipper» type was defined in 36 % of
cases, «non dipper» — 29 %, «night-piker» —
4 %, «over dipper» — 31 %.

The total power of the HRV (TP) was lower
than the recommended values in all groups of
BP profile, except the group of non-dippers, in



which TP slightly exceeded the normal values
in both subgroups — SBP-non-dipper and DBP-
non-dipper (Table). Statistically significant
differences were found in comparison with the
recommended standards in all investigated
HRV domains. In all BP daily profile
subgroups, the power of the high-frequency and
low-frequency components were significantly
lower than the normal values. The lowest
values of HF and LF were observed in the
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group of SBP-night-pickers (Table). VLF
values in all groups were higher than normal, in
subgroups of SBP-dippers, SBP- and DBP-non
dippers, DBP-over dippers these differences
were statistically significant at the level of p <
0.05 (Table). The index of the sympathovagal
balance exceeded the recommended standards
also. Differences were found to be statistically
significant in all groups, except for DBP-night-
pickers and DBP-over diapers (Table).

HRYV parameters in patients with AH dependently of BP daily profile, M + sd Tevle

TP HF LF VLF LF/ HF

dipper 2612 + 3728 118 + 140* 448 + 480* 1145 + 1104* 4,47 £2,31*

non dipper 379443244 300+476%* 684+788* 1551+£1501* 3,19+1,68*

> night-picker 2110+2436 92+61* 356+£330* 950+1130 3,5+£1,38*
over dipper 256042466 292+383* 448+321% 8644575 3,56+2,26*

dipper 3240+4201 212+344* 612+772% 126311774 3,52+1,45%

non dipper 372443300 277+479* 579+660* 1540+1644* 3,48+1,82%
PBF night-picker 2508+1619 147+73% 432+286* 1036+618 3,03+2,05
over dipper 239642127 161£231* 443+368* 1092+985* 434273
re‘;?;g?;g‘ied 3466+ 1018 | 975+203 | 1170+416 | 765:410 15-20

When comparing HRV parameters in pairs
in the subgroups of BP daily profile types there
were no statistically significant differences in
TP. When comparing the physiological type of
BP daily profile — dipper — with pathological
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ones, the TP in the subgroup of SBP-non
dippers was statistically significantly higher
than that in the subgroup of SBP-dippers
(Figure 1).
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Fig. 1. The total power (TP) of the HRV, depending on the type of daily profiles of SBP and DBP
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When comparing HF in pairs in subgroups
of BP daily profile types, no significant
differences were found. When comparing the
pathological types of BP daily profile with the
dipper type in the groups of non-dippers and

HF, mc2, SBP profile
1200 T

over dippers a greater degree of scattering was
noted, and the HF value in the subgroup of
SBP-non dippers was significantly higher than
that in the subgroup of SBP-dippers at a level
of p <0.05 (Fig. 2).
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Fig. 2. The high-frequency component (HF) of the HRV, depending on the type
of daily profiles of SBP and DBP

When comparing the powers of LF and
VLF in pairs in the subgroups of BP daily
profile types, and comparing the values of

LF, mec2, SBP profile
3500

these parameters of pathological types of BP
daily profile with the type dipper, no
significant differences were found (Fig. 3, 4).
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Fig. 3. The low-frequency component (LF) of the HRV, depending on the type
of daily profiles of SBP and DBP
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Fig.4. The very low-frequency component (VLF) of the HRV, depending on the type
of daily profiles of SBP and DBP

The obtained results in general do not
differ from those presented by other authors
[8-9]. The analysis of our data confirms that
in patients with AH the total power of the
HRV decreases, primarily due to the HF
component. However, there appears to be no
data on HRV particular qualities in patients
with AH, dependently of BP profile. The
differences we found in HRV parameters in
patients with AH in groups of BP daily
profile types can be explained by the
predominance of the sympathetic branch of
regulation in the formation of pathological
types of SBP and humoral factors
predominance in the formation of
pathological types of DBP.

CONCLUSIONS

1. Changes in HRV in patients with AH
present with decreased total power with a
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THE CONTENT OF MCP-1 AND MMP-9 IN BLOOD SERUM OF
PATIENTS WITH CHRONIC POLYPOID RHINOSINUSITIS

Onischenko A. 1., Nakonechna O. A., Tkachenko A. S., Kalashnik Yu. M.
Kharkiv National Medical University, Kharkiv, Ukraine

The content of MCP-1 and MMP-9 in blood serum of patients with chronic polypoid rhinosinusitis was
studied. It was found that this pathology led to a significant increase in MCP-1, which is a marker of fibrosis,
in blood serum. The compensatory increase in MMP-9, serving as an antifibrotic factor, is much weaker. Such
imbalance between profibrotic MCP-1 and antifibrotic MMP-9 indicates a lack of compensatory adaptation
mechanisms of fibrolysis activation and contributes to the development of fibrosis in chronic polypoid
rhinosinusitis.

KEY WORDS: chronic polypoid rhinosinusitis, monocyte chemoattractant protein-1, MCP-1, matrix
metalloproteinase-9, MMP-9

BMICT MCP-1 TA MMP-9 Y CHPOBATII KPOBI ITAIIIEHTIB
3 XPOHIYHUM ITOJIIITIO3HUM PUHOCUHYCHUTOM

Oniwenko A. 1., Hakoneuna 0. A., Tkauenxo A. C., Kanawnuk FO. M.
XapKiBChKUIT HAITIOHAIBHUM MEAMIHUN YHIBEPCUTET, M. XapKiB, YKpaiHa

Busueno Bmict MCP-1 i MMP-9 y cupoBaTiii KpoBi MaLli€EHTIB 3 XpOHIYHUM IOJIIIO3HUM PUHOCHHYCITOM.
BcraHoBieHO, 110 JaHAa NATOJIOTiS MPU3BOIUTH A0 3HAYHOIO MiABHIIEHHS Mapkepa ¢idoposy MCP-1 y
cuposatii kpoBi. Komnencatopue minpuiuenass MMP-9, sika Buctynae B sikocti aHTH(1OpoTHYHOTO (haKkTopa,
BUpaxkeHe HabOararo cnabmie. [TomiOuuii aucOamanc Mix mnpodidopornuanm MCP-1 1 aHTH(DIOPOTHYHOO
MMP-9 Bka3ye Ha HEIOCTATHICTh KOMIICHCATOPHUX aJaITAIlIfHAX MEXaHi3MiB akTHBaii Gidposmiza i cpuse
PO3BUTKY (iOp03y MPH XPOHIYHOMY ITOJIUIIO3HOMY PUHOCHHYCHTI.

K/IFO4Y0BI CJIOBA: XpoHIYHHMH TOJINO3HUI PHUHOCHHYCHT, MOHOLMTAPHUN XEMOATTPaKTaHTHUMN
nporein-1, MCP-1, marpukcHa Metamionporeinaza-9, MMP-9

COJEPXAHMUE MCP-1 1 MMP-9 B CBIBOPOTKE KPOBH BOJIbHBIX
C XPOHUYECKHUM IMOJIMITIO3HBIM PUHOCHUHYCHUTOM

Onuwenko A. U., Hakoneunasn 0. A., Tkauenxo A. C., Kanawmnuk FO. M.
XapbKOBCKHUI HALIMOHAJIbHBIA MEIUIIMHCKUM YHUBEPCUTET, I'. XapbKoB, YKpauHa

Nzyueno conepxkanne MCP-1 1 MMP-9 B CbIBOpOTKE KPOBH MAlMEHTOB C XPOHHYECKUM IOJUIO3HBIM
PHUHOCHHYCUTOM. YCTaHOBJICHO, YTO JIaHHAs MAaTOJIOTHS NPUBOIUT K 3HAUYHUTEIIFHOMY IOBBIIICHHUIO MapKepa
¢ubpoza MCP-1 B ceiBopoTke kpoBu. KommeHcaTopHoe moBbimieHne MMP-9, BeicTynatomieit B kauecTBe
antuduOpoTnyeckoro  ¢akropa, BBIPAKCHO HaMmHOro ciabee. IlomoOHBIA — AucOamaHC — MEXIy
npodpudbpormaeckum  MCP-1  u  anTHduOpoTHMueckoiik MMP-9  ykaspiBaeT Ha  HEJOCTATOYHOCTH
KOMITEHCATOPHBIX aJaNTallMOHHBIX MEXaHU3MOB aKTHBAIMK (HUOpoNH3a U CocoOCTBYET pa3BUTHIO (HHOpO3a
MIPY XPOHUYECKOM MOJMIIO3HOM PHHOCHHYCHTE.

K/ITIOYEBBIE CIIOBA: XpOHHYECKHUH MOTUIO3HBIH PUHOCHHYCHT, MOHOITUTAPHBIN XeMOATTPaKTaHTHBIH
npoteud-1, MCP-1, marpukcHas metautonporernrasza-9, MMP-9

affects the quality of life of patients. It has an

INTRODUCTION impact on both physical and mental health and

Chronic rhinosinusitis is one of the most
common diseases in otorhinolaryngology that
covers up to 11% of the population of
European countries. The disease negatively

© Onischenko A. I., Nakonechna O. A,,
Tkachenko A. S., Kalashnik Yu. M., 2017

leads to a decrease in working efficiency,
insomnia [1]. Negative social aspects of
chronic rhinosinusitis imply significant costs of
the public health system spent on the treatment
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of patients with rhinosinusitis. All of the
factors mentioned above contribute to the
investigation of the pathogenesis of this disease
and the development of new treatment
strategies.

It has been known that inflammatory
pathology of various etiologies is accompanied
by changes in the cytokine serum spectrum and
activation of enzymes involved in degradation
of the extracellular matrix matrix
metalloproteinases (MMPs) [2-5]. One of such
cytokines whose expression increases in
inflammatory processes is called monocyte
chemoattractant protein-1 (MCP-1). In addition
to its ability to stimulate the recruitment of new
monocytes into the inflammation zone, MCP-1
is capable of inducing the expression of
collagen molecules, acting as a profibrotic
factor. Thus, it can serve as a marker of

fibrosis [6].
MMPs, in particular matrix metallo-
proteinase-9 (MMP-9), have collagenase

activity and, accordingly, are involved in
breakdown of connective tissue structural
components [7]. Thus, MMP-9 is considered to
be an antifibrotic factor. Chronic inflammatory
processes are known to be accompanied by
proliferation of the connective tissue whose
intensity depends primarily on the balance
between pro - and antifibrotic factors. Features
of the content of the abovementioned factors in
chronic polypoid rhinosinusitis should be
elucidated.

OBJECTIVE

The aim of the study was to study the
content of the profibrotic factor MCP-1 and the
antifibrotic protease MMP-9 in blood serum of
patients with chronic polypoid rhinosinusitis.

MATERIALS AND METHODS

Forty individuals who were treated in the
department of otorhinolaryngology at Kharkiv
Regional Clinical Hospital were examined.
Polypoid form of chronic rhinosinusitis was
diagnosed in twenty patients. Their diagnosis
was verified using scrupulous clinical and
anamnestic examination, as well as laboratory
and instrumental tests using criteria proposed
by the WHO expert committee. The control
group consisted of twenty conditionally
healthy individuals with deviated nasal septum
without signs of pathology of other organs and
systems.

24

The research was carried out in accordance
with The Code of Ethics of the World Medical
Association (Declaration of Helsinki) and
Convention for the Protection of Human Rights
and Dignity of the Human Being with regard to
the Application of Biology and Medicine (ETC
164). The informed consent of patients was
obtained for the research. The privacy rights of
patients were taken into account.

Samples of venous blood were collected for
biochemical tests on an empty stomach in
representatives of both groups. The blood was
centrifuged for 15 minutes at 3,000 rpm to
obtain blood serum. The MCP-1 concentration
in blood serum was determined by enzyme-
linked immunosorbent assay kits manufactured
by eBioscience (Vienna, Austria). To study the
content of MMP-9 in the blood serum, the
ELISA kit produced by eBioscience (Vienna,
Austria) was used. The optical density of the
solutions was determined using the Awareness
Technology Stat Fax 303 Plus Microstrip
Reader.

The data obtained as a result of our research
were statistically processed by the GraphPad
Prism 5 application using the Student's t-test.
Difference between groups was considered to
be statistically significant at p < 0.05.

RESULTS AND DISCUSSION

Determination of blood serum MCP-1
levels in patients with chronic polypoid
rhinosinusitis demonstrated a more than
sevenfold increase in this parameter compared
to the control group (Table). It has been known
that this chemokine is involved in
fibrillogenesis of collagen [8, 9] and, therefore,
is able to promote proliferation of the
extracellular matrix. Thus, the increase in
MCP-1 concentrations in the serum of patients
with polypoid rhinosinusitis indicates the
activation of fibrotic processes.

Given that the intensity of fibrotic changes
depends on the balance between profibrotic
and antifibrotic factors, we studied the blood
serum MMP-9 levels in patients for a complex
evaluation of the fibrosis-fibrolysis system in
chronic polypoid rhinosinusitis. The choice of
MMP-9 can be explained by the ability of this
proteolytic enzyme to degrade various types of
collagen, thereby mediating fibrolysis [10] and
leveling the profibrotic effect of MCP-1.

It was established that MMP-9 blood serum
concentrations in patients with the polypoid
form of chronic rhinosinusitis were 1.5-fold



higher compared to the same parameter of the
control group (Table). Similar changes in the
serum content of MMP-9 can be due to its
compensatory activation in response to an
increase in MCP-1 levels and subsequent
intensification of MCP-1-dependent fibrosis.
The shift of equilibrium in the fibrosis-
fibrolysis system towards the former leads to
the corresponding adaptive overproduction of

Series «Mediciney. Issue 33

antifibrotic factors. However, we can notice
insufficient activation of the metalloproteinase-
mediated link of the antifibrotic system in
patients with chronic polypoid rhinosinusitis,
which indicates a near exhaustion of
compensatory capabilities and the shift of
equilibrium towards the development of
sclerosis.

Table

The content of MCP-1 and MMP-9 in blood serum of patient’s
chronic polypoid rhinosinusitis (M + m)

Control group

Patients with chronic polypoid

Indices, units rhinosinusitis
n=20 n=20
Monocyte chemoattractant 351 +40.98
protein-1 (MCP-1), pg/ml 50.74+0.74 p <0.001
Matrix metalloproteinase-9 4.81+0.19
(MMP-9), ng/ml 3.28+047 p <005

Note: p is a significance value compared to the control group

CONCLUSIONS

1. Chronic polypoid rhinosinusitis is
accompanied by an increase in blood serum
MCP-1 levels in patients, which indicates the
involvement of this chemokine in the
proliferation of connective tissue in this
pathology.

2. High levels of the antifibrotic
proteolytic enzyme MMP-9 are observed in
blood serum of patients with chronic
polypoid rhinosinusitis, which can serve as a
sign of the activation of compensatory

adaptive mechanisms aimed at inhibiting the
extracellular matrix proliferation.

3. The pronounced increase in MCP-1
levels against the background of a slight
activation of MMP-9 in the blood serum of
patients with chronic polypoid rhinosinusitis
indicates insufficiency of compensatory
mechanisms and activation of fibrosis.

PROSPECTS FOR FUTURE STUDIES

It seems to be promising to study other
factors that affect the intensity of
proliferation of connective tissue in chronic

polypoid rhinosinusitis.
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THE INFLUENCE OF ANXIETY AND DEPRESSIVE
CONDITIONS ON AFTERINFARCTION REMODELING
IN PATIENTS WITH STEMI
Petyunina O. V.

Government institution «L. T. Malaya Therapy National Institute of the National Academy of medical
science of Ukraine», Kharkov, Ukraine

Depression after AMI increases the frequency of re-hospitalization because of acute coronary syndrome,
heart failure, MI, and is a risk factor for cardiac arrest and death. The objective of the study was to define the
influence of anxiety-depressive disorders (ADD) on afterinfarction remodeling and the participation of sST2
fibrosis factor in this process. 100 STEMI patients were enrolled to the study, 81 (81 %) male and 29 (29 %)
female, of average age of 58,94 + 10,16 years. Examinations were performed twice: during 1-3 days after PCI
with infarct-related artery stenting and included clinical-anamnesis data, blood analyses. The sST2 level was
defined by immune-fermentative method with usage of «Presage ST2 Assay», Critical Diagnostics, USA. For
ADD objectivization, HADS (Heart Anxiety and Depression Scale) and Teylor questionary were used. In 6
month 6-minute walk test and the volume fraction of interstitial collagen (VFIC) were done. Conclusion:
ADD in patients with STEMI aggravates the course of postinfarction period and entails the progression of
fibrotic-hypertrophic processes and corresponding remodeling of myocardium, decrease of physical tolerance.

KEY WORDS: anxiety-depressive disorders, STEMI patients, sST2, myocardial remodeling

BIIJIMB TPUBOKHO-JAENNTPECUBHUX CTAHIB HA INICIAAIH®APKTHE
PEMOJEJIIOBAHHA Y HAOIEHTIB 3 IHGAPKTOM MIOKAPJA
3 MIITMOMOM CETMEHTA ST

Hemionina O. B.
JepxaBna ycranosa «Hauionansauit incTuTyT Tepanii imeni JI. T. Manoi HanionansHol akagemil
MeIUYHHUX HayK YKpaiHn», M. XapkiB, Ykpaina

Pe3ynpTaTi JOCTIDKEHb BKAa3yHOTh Ha Te, IO TPUBOXKHO-ICHPECHUBHI PO3Jagd HOTIPLIYIOTH Mepedir
micnsginpapkTHOrO Tepioxy. Meta poOOTH: TOCTIAWTH Y XBOPUX HA TOCTPHUH iH(PApKT MioKapjaa 3 migioMoM
ST BIUIMB TPUBOXKHO-ICMPECUBHIX PO3JAAiB HA MicCIAiHPAPKTHE PEMOJICITIOBAHHS 1 YIaCTh B IEOMY IPOIIECi
Mapkepa (idpoza SST2. BUCHOBOK: TPHUBOXHO-IECIPECUBHI pO3JIaAH OOTKYIOTH MepeOir micistiHGapKTHOTO
Mepioy Ta CIPHUAIOTH MOCHICHHIO (piOpo3HO-TimepTpodiyHIX MPOLIECiB.

K/TIO490BI C/IOBA: TpUBOXHO-JETIPECHBHI po3nann, iHQapKT Miokapaa 3 migiomMoMm cermeHTta ST,
SST2, micnsiHpapKkTHE peMOACTIOBAHHS

BJUSAHUE TPEBOXKHO-JAEINPECCUBHBIX COCTOSSHUI HA IOCTUH®APKTHOE
PEMOJIEJIUPOBAHME Y TAIHIUEHTOB C UTHPAPKTOM MUOKAPJIA C IOABEMOM
CEI'MEHTA ST

Ilemionuna O. B.
T'ocynapctBennoe yupexaenue «Hauumonanbnbiit uHCTUTYT Tepanuu umeHu JI. T. Manoit Hanmonansaoi
aKaJIeMUU MEIMLIUHCKUX HayK YKpauHbl», I. XapbKOB, YKpauHa

PesynbraTel MccneqoBaHUI yKa3bIBalOT Ha TO, YTO TPEBOXKHO-JEIPECCHBHBIE PACCTPOMCTBA yXyALIAIOT
TeueHHe MocTHH(ApKTHOTO nepuosa. Llexb paboThl: onpenenuTs y 00JbHBIX OCTPHIM HH(PAPKTOM MHOKapAa C
NOABEMOM cerMeHTta ST  BIMSHHE TPEBOXKHO-JENPECCHBHBIX PAcCTPOWCTB Ha MOCTHH(ApPKTHOE
peMolleMpoBaHNe M ydacTHe B HeM Mapkepa ¢uOpoza SST2. BpIBoI: TpEBOXHO-IETPECCHBHBIC
paccTpoiCTBa YTSDKEINSIOT T€YE€HHE MOCTHH(APKTHOrO NepHoja M BIedYeT 3a co0oi ycmieHue (uUOpo3HO-
THIEPTPO(YUIECKHUX MTPOLIECCOB.

© Petyunina O. V., 2017
27



Journal of V. N. Karazin~ KhNU. 2017

K/IIIOYEBBIE CJIOBA: TpeBOXHO-AENPECCUBHBIE pPaccTpoiicTBa, MHGApPKT MHOKapAa € IO0JbEMOM
cermenTa ST, SST2, nocTHH()apKTHOE PEMOAEINPOBAHUE

INTRODUCTION

Acute myocardial infarction (AMI) is the
main reason of mortality and morbidity in
Ukraine and in all around the world. AMI
mortality remains quite high and hospital
mortality is 6-14 % [1-2], research of the
factors, which contribute to AMI genesis and
its pathogenesis is relevant. Depression and
anxiety in European Society of Cardiologists
due to cardiovascular prophylactics (2016) are
considered as independent risk factors of
Ischemic heart disease development. In the
INTERHEART research, conducted in 52
countries, anxiety and depression hold the third
place among myocardial infarction (MI)-
associated risk factors [3]. The prevalence of
depressive disorders during one year after AMI
is 22,7%-54%, depression after AMI
increases the frequency of re-hospitalization
because of acute coronary syndrome, heart
failure, MI, and is a risk factor for cardiac
arrest and death [4—7]. The level of mortality in
patients with MI with depression is 2-3 times
higher than in patients without depression [8].

Multitude of regulatory systems, which are
very sensitive to psychoemotional factors
interact in the MI pathogenesis. Immuno-
inflammatory reaction in AMI is integral
component of response on damage of
myocardium. It is involved in acute period in
processes of survival of cardiomyocytes,
apoptosis, myocardial contractility modulation,
endothelium damage after ischemic event,
reparation mechanisms, early and late
remodeling. High level of inflammation
markers (TNFa, IL6, IL1B3, CRP, etc.), found
in AMI, reflects expressed intensity of
nonspecific immune-inflammation [9]. At the
same time the proofs of relations of depression
with activation of parameters of immune
system — increase of generation of IL6, CRP,
TNFa, MIF are present [4-5]. During
experiment, acute stress was the starting point
for the profibrotic processes in the myocardium
[10]. Marker sST2, which is cytokine-related,
draws special attention in this case, as a
possible link  between depression and
postinfarction myocardial remodeling. ST2
(stimulating growth factor, expressed by the
gene 2), belongs to the interleukin-1 receptors.
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IL-33 is a ligand for ST, sST2 blocks the
cardioprotective effect of this cytokine,
contributing to the development of myocardial
fibrosis [11]. In single studies, the level of
sST2 is increased in patients with myocardial
infarction with elevation of ST segment
(STEMI), high levels of this cytokine are
predictors of cardiovascular death and heart
failure after acute ischemic event [12-13]. We
can assume the existence of connection
between STEMI, anxiety-depressive disorders,
sST2 level and after infarction remodeling
process, though there are no available written
paper works aboult it.

OBJECTIVE
To define the influence of anxiety-
depressive  disorders on  postinfarction

remodeling and the participation of sST2
fibrosis factor in this process, in patients with
STEMI.

MATERIALS AND METHODS

100 STEMI patients were enrolled to the
study, 81 (81 %) male and 29 (29 %) female,
of average age of 58,94 + 10,16 years. The
patients were hospitalized to the intensive care
unit of State Institution «National Institute of
therapy n.a. L.T.Malaya of NAMS of
Ukraine» during 72 hours of STEMI after PCI
with stenting of infarction-dependent artery.
Coronary intervention was performed in the
catheter laboratory of Institute of general and
emergency surgery n.a. V.T. Zaitsev. AMI
was  diagnosed based on  clinical,
electrocardiographic, biochemical researches
data, according to European guidelines on
diagnostics and treatment of STEMI (2012)
and MOH Ukraine order Ne455 from 02 Jul
2014. The research was performed according
to DoH regulations, the protocol of research
was approved by LEC of GI «National Institute
of therapy n.a. L. T. Malaya NAMS Ukrainey.
Re-examination was performed in 6 months
after the index event.

The following clinical and biochemical
indicators were defined: hemoglobin, blood
glucose, creatinine and its clearance by
Cockroft-Gault Equation; lipid metabolism
markers: total cholesterol (TC), triglycerides
(TG), high-density lipoprotein cholesterol



(HDLC) by fermentative method. The
concentration of low-density lipoprotein
cholesterol (LDLC) was calculated by the
Friedwald equation, 2004r.

The sST2 level was defined by immune-
fermentative method with usage of «Presage
ST2 Assay», Critical Diagnostics, USA.
Control group, which consisted of 20
practically healthy individuals, the sST2 level
was (21,44 + 8,68) ng/ml.

Echo-CG was performed on «Medison
Sono Ace X6» device (Korea) with usage of
sensor with ultrasound frequency of 3,5 MHz
during first 24 hours from hospitalization. Left
ventricular end diastolic volume (LV EDV),
left ventricular end systolic volume (LV ESV),
left ventricular end diastolic and end systolic
diameters (LV EDD, LV ESD), left ventricular
myocardial mass (LVMM), left ventricular
gjection fraction (LVEF), diastolic dysfunction
— maximal rate of early diastolic filling
E (m/sec), maximal rate of left atrium diastolic
rate A (m/sec), their ratio E/A  were
estimated.

Six months later, another examination was
performed. They included evaluation of
severity of interstitial myocardial fibrosis by an
indirect method — by calculating the volume
fraction of interstitial collagen (VFIC) [14] and
6-minute walk test.

VFIC (%)=(1-

1,3x otal_voltage QRS(mm)xheight(m))Xloo,
MMLV (g)

where 1,3 is coefficient of recalculation for

MMLV.

VFIC in control group was 8,6 + 2,1 %.

For anxiety-depressive disorders (ADD)
objectivization, HADS (Heart Anxiety and
Depression Scale) was used. According to it,
there are 3 levels of anxiety and depression: 0—7
points — normal, 8-10 points — borderline case
and 11-21 point — increased level, [15], in
which 40-50 points corresponded very high
anxiety level, 25-40 — high, 15-24 — average
(with tendency to high level), 5-14 — average
(with tendency to low level) and 0-4 — low.
Testing of the subjects allowed defining two
groups: 1 with normal or borderline
manifestations of anxiety and 2 — with its
increased signs.
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Statistical data processing was performed
with programs Statistica 8.0 (StatSoft Inc,
USA), Microsoft Office Excel 2003. Intergroup
differences of qualitative signs were valued
using Student’s T-Test. For all types of
analysis, all differences were considered
statistically significant with p < 0,05.

RESULTS AND DISCUSSION

Table 1 contains the comparative data of
clinical, clinical-laboratory and instrumental
examination of patients with STEMI in
dependence of ADD. The examination was
performed on 48-72 hours of STEMI.

In STEMI patients with ADD (48 %)
comparing to patients without ADD (51 %)
reliable differences of the following parameters
were found: gender, MI in anamnesis,
complicated MI, HR, MMLYV.

Among the examined patients with STEMI
male patients (81 %) prevailed compared with
female (19 %) patients. Among females, ADD
was diagnosed in 31,2% cases, absence of
ADD - in 8%, among males — 68,7 % and
92 % accordingly. The greater commitment of
women with IHD to concomitant ADD is
proved in literature: in INTERHEART research
the influence of psychological factors and
emotional stress on MI genesis and its course
was especially expressed in women [16]. In
VIRGO research, young women with AMI had
higher level of depression and stress and lower
level of physical and mental health than men
[17]. Big frequency of co-morbid ADD in
patients with STEMI in anamnesis (18,3 % u
1,6 % accordingly) corresponds to data about
increased probability of development of new
cardiovascular events, including re-infarction in
patients with depression after MI [4-5, 18].

The HR in STEMI patients with ADD was
increased compared to group without ADD
(P =0,035). Tachycardia as a sign of
hyperactivity of sympathic-adrenal system is
typical for AMI and is one of somatic
syndromes of ADD. Cumulative effect of these
reasons of hypersympathicotonia results in
increased need of oxygen for myocardium
consumption, and also to development of
metabolic and dysfunctional disorders, which
complicate the course of MI.



Journal of V. N. Karazin~ KhNU. 2017

Table 1
Clinical characteristics of patients depending on anxiety
and depressive conditions (M + 8)
Data Patients with ADD, Patients without ADD, To?

(n=48) (n=52) x P
Age, years 60,75 + 10,41 57,27 +£9,72 0,07
Gender male/female 33(68,7 %) / 15(31,3 %) 48 (92,3) 1 4(7,7 %) 9,00 p=0,003
Smoking 18 (37,5 %) 24 (46,2 %) 0,77 p=0,38
Diabetes mellitus 10 (20,8 %) 7 (13,5 %) 0,96 p=0,33
Body mass index 29,93 +£5,19 29,61 + 6,08 0,78
MI in anamnesis 9 (18,8 %) 1(1,9 %) 6,09 p=0,01
Complicated Ml 13 (27,1 %) 11 (21,2 %) 0,48 p=0,49
HR, per 1 min 81,14 + 21,44 73,25+ 15,12 0,035
SBP, mmHg 141,00 + 14,21 140,10 = 27,71 0,88
DBP, mmHg 82,83 + 45,50 83,12+ 12,18 0,91
Creatinine clearance, ml/min 77,17 + 26,38 87,95 + 28,13 0,047
Glucose, mmol/l
in patients with DM 12,91 £ 5,44 11,02 +£5,98 0,52
Glucose, mmol/l
in patients without DM 7,26:+2,74 653171 0,15
Hemoglobin, g/l 133,43 + 13,52 140,01 + 18,19 0,04
Total cholesterol, mmol/Il 4,77 £1,55 4,77+1,30 0,99
LDL, mmol/l 3,02+1,30 2,83+£1,23 0,49
CVHD, mmol/Il 0,69 + 0,47 0,81+£0,49 0,25
Triglycerides, mmol/| 1,54 +£1,05 1,75+1,01 0,35
HDL, mmol/l 1,06 £ 0,29 1,12+0,39 0,43
ST2, ng/ml 76,75 + 33,54 (n = 28) 76,44 + 29,44 (n = 35) 0,96
LVEDD, sm 5,20+ 0,53 5,20 + 0,49 0,98
LVESD, sm 3,80 + 0,67 3,78+ 0,63 0,94
LVEF, % 51,70 + 10,66 50,72 + 9,57 0,65
E/A 1,13+ 0,53 1,20+ 0,49 0,65
LVMM, g 267,00 + 79,61 231,27 + 52,51 0,01

Reliable increase of LVMM in STEMI  kidneys through multiple regulatory systems.

patients with ADD compared to patients
without ADD (P=0,01) is worth paying
attention. This fact can be observed as
manifestation, not connected with development
of current MI, but caused by the pre-infarction
period of left ventricular hypertrophy (LVH)
formation. Hypertensive, ischemic lesions of
myocardium, AMI in anamnesis and co-morbid
ADD and neurochemical, neurohumoral and
immunoinflammatory reactions, corresponding
to it, take part in this multifactorial process.

In patients with STEMI with ADD the
reliable decrease of creatinine clearance
(P =0,047) and hemoglobin level (P =0,04) is
defined, comparing to patients without ADD.
Dysfunction of kidneys’ functional abilities in
AMI with ADD can be a consequence of
summarized manifestations of severe cardiac
status (re-infarction, complicated MI, diabetes
mellitus (DM) with ADD symptoms, which
negatively affects the glomerular apparatus of
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The decrease of hemoglobin level in patients
with STEMI and ADD was within the limits of
normal values and requires further research and
analysis.

Positive correlations between anxious states
with female gender, (r =0,47, P =0,004), Ml in
anamnesis, (r = 0,47, P=0,005), systolic blood
pressure (SBP), (r=0,23, P =0,081), diastolic
blood pressure (DBP), (r=0,31, P=0,071)
were found.

Tendency in differences between first and
second groups of patients was found in the
following indicators: smoking, DM,
complicated infarction. In relation to connection
of smoking and ADD in patients with STEMI,
the following data was received: tendency of
patients without ADD to smoke more (46,2 %),
than with ADD (37,5 %), P =0,38. The same
data was retrieved by authors, who position
smoking as a way to deal with stress [19].
Diabetes mellitus among patients with STEMI



and ADD was diagnosed in 20,8 % cases,
without ADD — 13,5 %, P =0,33. ADD in DM
patients happens 10-20 % more frequent, than
in  general population, etiopathogenetic
connection between affective disorders and DM
is being implemented through the activation of
hypothalamic-pituitary-adrenal system,
resistance to insulin, cytokines [20]. That is
why most frequency of ADD in STEMI patients
and DM compared to patients without DM is
totally reasonable. Complicated MI (acute
decompensate heart failure, cardiac asthma,
pulmonary edema, aneurism of heart,
ventricular ~ or  supraventricular  rhythm
disorders) were observed in 27,1 % patients
with co-morbid ADD and 21,2% - without
ADD. That’s why the connection between ADD
and factors, contributing to the complicated
course of Ml is quite possible.

There were no differences between 1 and 2
groups of STEMI in dependence of ADD on
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such parameters: age, BMI, SBP, DBP, blood
glucose, lipid specter, level of sST2.

sST2 level in general group of patients
STEMI  was 76,58 25,63, significally
exceeding the value of the parameters of control
group (P = 0,04), correlation between sST2 and
complicated MI, (r = 0,39, p = 0,056), heart rate
(HR), (r=0,34, p=0,094), LV EDD (r=0,64,
p =0,01), LVEF, (r =-0,59, p =0,02), LVMM,
(r=0,57, p =0,042) were found. Depending on
the presence of ADD, no differences in values
of sST2 in acute period of STEMI were found.

After six months after index event, 46
patients with ADD and 51 — without it were
examined. During this period, 3 patients died, 2
re-infarctions were diagnosed. In table 2 the
structure and functional data of patients with
STEMI depending on ADD presence are
presented.

Table 2
Structure and functional data of patients in 6 month after STEMI depending
on anxiety and depressive conditions (M + 8)
Data Patients with ADD Patients without ADD P
N =46 N =51
HR, per min 79,19 + 16,14 71,18+ 21,12 0,04
SBP, mm Hg 140,38 + 44,54 134,62 + 21,31 0,41
DBP, mm Hg 80,33 + 38,50 78,43 + 22,28 0,76
LV EDD, sm 5,58 + 0,74 5,29+ 0,67 0,045
LV ESD, sm 4,03+1,04 3,96 £0,77 0,78
LVMM, g 274,72 + 95,47 240,08 + 70,27 0,043
LVEF, % 50,61 + 38,50 53,93+ 12,71 0,34
E/A 1,20 + 0,62 1,31+ 0,66 0,55
6-minute walk test, m 405,15 + 105,29 480,30 + 79,73 0,02
VFIC, % 28,06 £ 7,10 19,81 + 6,80 0,042
sST2, ng/ml 35,58 + 11,36 30,18 + 9,79 0,047

After six months after index event, there was
a difference between patients with ADD and
patients with normal psychological status:
significantly different HR (P =0,09), LV EDD
(P =0,095), LVMM (P = 0,043), 6-minute walk
test results (P =0,02), VFIC (P =0,042), sST2
level (P = 0,047).

In the literature you can find contradictory
data about connection between ADD and
structural and  functional disorders of
myocardium after endured AMI, the association
between LVEF and ADD was the main topic [5,
18]. Significant increase of following markers,
such as LV EDD, LVMM in patients with
STEMI with ADD comparing to patients
without ADD shows the influence of ADD on
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the process of post-infarction remodeling of
myocardium (LVH), dimensions of the cavity
of the left ventricle), also the values of LVEF
and diastolic function of myocardium in
compared groups had no differences. Negative
influence of ADD on functional status of AMI
eST patients is represented by 6-minute walk
test results — in the first group, physical exercise
tolerance corresponded Il functional class(FC)
of CHD, in the second — I FC (P = 0,02). These
results are consistent with literature data about
decreased physical exercise tolerance (by the
results of 6-minute walk test) in IHD patients
with ADD compared to comparable (in severity
of IHD) group with normal psychological status
[5,7].
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Pathogenic mechanisms of negative ADD
influence on post-infarction remodeling of
myocardium are researched insufficiently. One
of the markers of myocardium fibrosis is ST2,
which is actively involved in the development
of remodeling of myocardium and its function
amongst with IL-33. ST2 is expressed from
cardiomyocytes and fibroblasts as membrane-
bound isoform (ST2L) and soluble isoform
(sST2). Its ligand, 1L-33, is expressed from
cardiomyocytes and fibroblasts, and during
increased pressure loading, interacting with
ST2L, has a cardioprotective effect — decreases
myocardial fibrosis, hypertrophy of
cardiomyocytes, apoptosis, improves myocar-
dial functions. In response to the stress and
myocardial damage, sST2 is expressed in
cardiomyocytes, fibroblasts, endothelium cells
of microvascular system of myocardium, which
works as a «bait-receptor» for IL-33 and
decreases their cardioprotective effect by
disrupting the system of interaction with ST2L.

Increased genesis of sST2 leads to
amplification of LVH, fibrosis, apoptosis,
pathological remodeling of myocardium,

decreased functional ability of myocardium and
progression of the disease [11]. In some
researches sST2 in STEMI, its increased level
on hospitalization was associated with
increased risk of death and heart failure, was
risk factor of death in 30 days, had correlation
with post-infarction remodeling [12].

The results of this study showed a
significant increase of sST2 level in STEMI in
both groups. It reflects the response on the
stress damage of cardiomyocytes due to
myocardial necrosis. In the acute period of
STEMI, there were no differences in groups
with or without ADD. In 6 months after the
event, the patients with Ml and ADD had sST2
level decreasing to a lesser extent, than without
ADD (55 % and 61 % accordingly, P = 0,047).
Combination of higher values of sST2 in group
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DISTRIBUTION OF QT DURATION ACCORDING
TO AMBULATORY ECG MONITORING DATA
IN PATIENTS WITH HYPERTENSION DEPENDING
ON CLINICAL MANIFESTATIONS

Tselik N. E., Shmidt O. Y., Martynenko O. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The study was carried out to identify the distribution of QTc during ECG AM depending on clinical
features of EH in 82 patients. As classified shortened was considered QTc < 320 ms, as hormal > 320 ms and
< 440 ms, as classified prolonged was considered QTc > 440 ms. Average, maximum and minimum QTc are
registered in every patient during ECG AM. The results confirm low probability of short QTc and
demonstrate presence of prolonged QTc in every patient during ECG AM. The largest duration of maximal
QTc have adulthood male patients with obesity 111 st., with low and high circadian index, with Il stage and
mild EH, with for the first time diagnosed EH and with EH lasting more than 10 years, with mild
cardiovascular risk, with diffuse cardiosclerosis, with I and 11 FC and I and 1A st of HF.

KEY WORDS: hypertension, duration of QTc interval, ambulatory ECG monitoring

PO3IMOALI TPUBAJIOCTI IHTEPBAJIY QTc 3A JAHHUMHU AMBYJIATOPHOI'O
MOHITOPYBAHHS EKT' Y XBOPHUX 3 TTMIEPTOHIYHOIO XBOPOBOIO
B 3AJIEZKHOCTI BIJ KJITHIYHUX ITPOSBIB

Lenix H. €., llImiom O. 0., Mapmunenxo O. B.
XapkiBchKuii HallioHansHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

IIposeneno BuBueHHs po3noxiny TpuBaiocti QTc mpu AM EKT B 3anexHOCTi Bif KiIiHIYHEX 03HaK [ X y
82 marmienTiB. 3a kiacudikoBaHmid ykopoueHwmi npuitmamu QTc < 320 mc, HOpmampHHE > 320 Mc Ta <
440 mc, xracudikoBanuii momorxeHuit > 440 mc. Y koxxHoro mamieHTa 3a qanuMu AM EKI 3apeectpoBani
cepenHild, MakcUManbHHH Ta MiHiManeHUA QTc. PesympTatw WiATBEPIKYIOTH PIOKy BipOTiIHICTB
ykopouerHoro QTc i mokasyroTh icHyBaHHsA momoBxkeHoro QTc y koxsoro mamienra mpu AM EKT.
Tpusanicts MakcuManpHOro QTC HalOLIBIIA ¥ MALIEHTIB 3PLJIOTO BiKYy, YOJOBiYOi cTaTi, 3 oxkupinasm 11 cr.,
i3 3HMKEHHM Ta BHUCOKHM IIMpKagHUM iHAekcoM; Il cramiero Ta M’skoro crymeHro ['X, 3 Bmeprie
3apeectpoBaHoo Ta Oumpme 10 pokiB I'X, momipHMM KapIioBacKyJISIpHUM PH3MKOM CEPLEBO-CYIMHHHUX
YCKJIagHEeHb, Tudy3HuM Kapaiockinepo3om, [ i II @K ta I i IIA cranmiero XCH.

K/TFO490BI CJ/IOBA: rineproHiuHa XBopo0a, TpuBaiicts iHTepBamy QTc, aMOyinaTopHe MOHITOpYBaHHS
EKT

PACHIPEJAEJIEHUE ITPOAOJIZKUTEJIBHOCTU NHTEPBAJIA QTec
1O JAHHBIM AMBYJIATOPHOI'O MOHUTOPHUPOBAHNSA SKI' Y TAIIMEHTOB C
TIMTEPTOHUYECKOM BOJIE3HBIO B 3ABUCUMOCTH OT KJIMHUYECKHUX IMPOSBJIEHUIA

Ilenux H. E., llImuom E. I0., Mapmuinenxo A. B.
XapbKOBCKUI HallMOHaIbHBIN yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapbskoB, YkpanHa

IIpoBeneno wusyuenuwe pacnpeneneHus mnpopomkurenbHocTn wuHTepBagza QTc mpu AM OKIN B
3aBUCHMOCTH OT KJIMHHYeCKHX npu3HakoB ['b y 82 mamuenToB. 3a kinaccu(UIMpOBaHHBIA YKOPOUYECHHBIH
npuaumamn QTc <320 mc, nHopmambHbIl > 320 Mc u <440 mc, KIaCCH(QUIUPOBAHHBIA yITHHECHHBIN
> 440 mc. Y xaxnoro manueHta mo gaHHeIM AM OKI' 3aperucTpupoBaHBI CPEIHHIA, MaKCHMalbHBIA U
MuHUMaIbHBIA QTc. Pe3ynbTaTel HOATBEPKIAIOT PEIKYIO0 BEPOSITHOCTH yKopoueHHoro QTc m moxassIBaroT
cymectBoBanue yanmuHenHoro QTc y kaxpgoro mnamumeHta npu AM  DOKI.  [IpopomkutenbsHOCTD
MakcumanbHOro QTc HauOonblIast y MannueHToB 3pesioro Bo3pacTa, MY>KCKOro mnojia, ¢ oxxupenuem III cr., ¢
MNOHMWKEHHBIM M BBICOKMM IMpKaJHbIM uHAeKcoM; II cragmeir u wmsrkoil cremensto I'b, ¢ BHepsble
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3apeructpupoBannoil u 6osiee 10 et I'B, yMepeHHBIM KapAHOBACKYIISIPHBIM PUCKOM CEPACYHO-COCYTUCTBIX
ocnoxHeHu#, nuddy3apiM kapauockiepo3oM, [ u Il ®K u I u Il A cragueit XCH.

K/TIOYEBBIE CJ/IOBA: runepToHUYecKas
amOysatopHoe MoHuTOpHpoBanue JKI

INTRODUCTION

Hypertension (EH) — is one of the most
common chronic diseases that significantly
increase  the risk of  cardiovascular
complications and sudden death [1-2].

Prolongation or shortening of QT interval is
seen as the factor which increases risk of life-

threatening  arrhythmias  [3-6].  Electro-
physiological phenomenon of prolonged QT
intervals considered to be independent

predictor of fatal arrhythmias that leads to
sudden cardiac death [7-9].

International guidance on the prevention of
sudden cardiac death (SCD) [10] recommends
evaluation of QT interval as class 1A
indication for the ambulatory ECG monitoring
(ECG AM) in risk groups of developing life-
threatening arrhythmias.

Ambulatory ECG monitoring is one of the
basic methods in identifying this class of
arrhythmias [11-12]. We didn’t find in the
literature any information about the relationship
between the distributions of QT duration in
ECG AM and clinical signs of EH.

OBJECTIVE

The aim of the work is to study the
distribution of QTc duration in ECG AM
depending on clinical manifestation of the EH.

The study was conducted as a part of
research work «Development and research of
automatic control system of heart rate
variability», state registration 0109U000622.

MATERIALS AND METHODS

82 patients were examined in the outpatient
clinic Ne24 in Kharkov (28 male and 54
female, age 33-76 years old, with duration of
EH from first identified till 30yers lasting.

Among 82 patients with hypertension the
mild hypertension took place in 51, 22 %,
moderate — in 29, 27 %, severe — inl19, 51 %.
The largest proportion of patients with EH II
stage was 71, 95 %, I stage — 14, 63 %, III
stage — 13, 41 %. The Ischemic heart disease
(IHD) was 73,17 % out of the total number of
registered patients with EH, among them -
52,44 % diffuse cardiosclerosis (DC), 18,29 %
— stable angina (SA), 2,44 % — post infarction

00JIC3Hb,
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cardiosclerosis (PIC). Patients with EH without
IHD accounted 26, 83 %. Chronic heart failure
(CHF) I stage — 42, 68 %, IIA stage — 30,
49 %. Chronic heart failure with functional
class | (CHF FC) was registered in 40,24 %, 1l
class — in 28,05 %, III class —in 4,88 %.

Patients with acute cardiovascular diseases,
with stable exertion angina IV FC, HF 1IB-IlI
stages and with thyroid diseases were not
included in the study.

Identifying of the duration of the medium,
maximum and minimum QTc was conducted
by results of ECG AM. For these goals we
used combined Holter monitoring (ECG + BP).
Calculation of QTc duration was carried out
with the help of program «Cardio Sensey.
Corrected QT interval was used (QTc) taking
into account the heart rate. Calculation was
conducted by Bazzet formula [13-14]. As
classified shortened was considered QTc <
320 ms, as normal > 320 ms and < 440 ms, as
classified prolonged was considered QTc >
440 ms [6, 12, 15]. These indicators
correspond to the resting ECG parameters.

We determined the dependence of average
daily indicators of QTc duration in patients
with essential hypertension according to
gender, age, weight of patients, duration of EH,
stage and degree of EH, cardiovascular risk,
presence of diabetes, ischemic heart disease,
FC HF, stage of HF and the type of circadian
index.

Statistical data analysis was performed with
applying of parametric criteria (average value —
x and standard deviation — s). For determining
statistically ~ significant  difference in
guantitative indicators of QTc in selected
groups Student’s t-test and multifactor test
were used (MANOVA). Calculations were
carried out on a personal computer using
programs «Microsoft Office Excel 2010» and
«STATISTICA 10».

RESULTS AND DISCUSSION

Average, maximum and minimum QTc are
registered in every patient during AM ECG.
But only by one ECG episode of QTc duration
it can’t be assigned to the class of normal,
prolonged or short QT as in majority of
modern researches [6, 9]. That’s why it is not
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enough and required 24-hours ECG monitoring
[6-7, 12].

QTc interval duration of patients with EH
during AM ECG in general and depending on

age, gender, BMI and circadian index are
presented in table 1.

Table 1
QTc interval duration QTc (x, s) during AM ECG in patients
with EH in general and depending on age, gender, BMI and circadian index
Average Maximum Minimum QTc,
0 QTc, ms QTc, ms ms
Clinical Graduation of N P% ~ _ _
manifestation | clinical features * S x S x S
82 | 100 | 421 18 486 31 382 27
Adulthood 35 43 | 416* 18 487* 34 379 * 26
Age, years
Old age 47 57 | 398* 18 457* 29 361* 27
Female 54 66 | 426* 18 490 31 385 27
Gender
Male 28 34 | 411* 19 497 32 377 27
Normal weight 9 11 420 20 479 40 391 16
Overweight 27 33 418 18 480 33 384 22
BMI, kg/m? Obesity | 27 33 421 20 491 28 379 34
Obesity 11 14 17 422 15 491 31 380 28
Obesity III 5 6 431 22 495 25 381 16
Normal 40 49 419 20 484 37 384 23
Circadian Low 38 | 46 | 424 | 17 | 487 | 24 381 | 32
index
High 4 5 419 11 488 17 378 11

Note: N — number of surveys; P — specific gravity; x — arithmetic mean; s — standard deviation; QTc —
corrected QT; * — p < 0,05 — between QTc values in clinical groups.

In all patients in group the only episode of
shortened QTc was registered, the duration of
average and minimum QTc are within normal
range, while maximum QTc significantly
exceeds the normal range. In adulthood patients
maximum and minimum QTc were registered,
but in aged patients — minimum QTc. Female
patients had more prolonged average QTc, but
male patients had more prolonged maximum
and minimum QTec. In case of obesity of III
degree average and maximum QTc intervals are
more prolonged, while in case of obesity of I

degree the least QTc was minimum. The
longest duration of average QTc is in patients
with low circadian index (CI), of maximum — in
patients with low and high, and minimum
duration of average QTc is in patients with high
circadian index.

QTc interval duration QTc (x, s) during
ECG AM in patients with EH depending on
stage and degree of EH, duration of the disease
and cardiovascular risk are presented in
tab. 2.
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Table 2

QTc interval duration QTc (x, s) during AM ECG in patients with EH depending on stage and degree
of EH, duration of the disease and cardiovascular risk

Clinical Graduation of Average QTc, | Maximum QTc, Ml_:_umum
. . clinical N | P,% ms ms QTc, ms
manifestation _ _ _
features X S X S X S
I 12 15 409 13 480 34 371* 16
Stages of EH 11 59 72 423 18 492 30 383* 29
I 11 13 422 19 464 25 392* 21
Mild 42 51 417* 17 489 31 381 22
Degrees of EH Moderate 24 | 29 421* 17 484 30 382 33
Severe 16 20 430* 22 484 35 386 29
Forthefirst | 2| g | 418 | 6 | 404 | 32 374 | 21
time
0-5 31 38 418 18 489 31 381 27
Duration, years
6-10 23 28 420 18 474 20 383 26
>10 21 26 426 21 494 39 386 30
Low 11 13 422 19 464 25 392 21
) Moderate 50 | 61 420 19 488 34 378 29
Cardiovascular
risk .
High 13 16 424 18 484 29 386 29
Very high 11 | 13 422 19 464 25 392 21

Note: N — number of surveys, P — specific gravity; x — arithmetic mean; s — standard deviation; QTc —
corrected QT; * — p < 0,05 — between QTc values in clinical groups.

The longest average daily and maximum
QTc were recorded in group with EH 11 stage,
minimum was in patients with EH | stage. An
increase of average QTc duration was
correlated with an increasing degree of
hypertension. The longest duration of the
maximum and minimum QTc was observed in
patients with mild hypertension. Patients with
course of the disease more than 10 years had
the highest rates of average daily and
maximum QTc, patients with EH diagnosed for
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the first time had maximum and minimum
QTc. The duration of average daily QTc is
longer in patients with high cardiovascular
risk, while the duration of maximum and
minimum QTc are longer in patients with mild
cardiovascular risk.

QTc interval duration QTc (x, s) during
AM ECG in patients with EH depending on
IHD, HF stage and FK of HF, presence of
diabetes mellitus are presented in Table 3.




Journal of V. N. Karazin” KhNU. 2017

Table 3

QTc interval duration QTc (x, s) during AM ECG in patients with EH depending on IHD, HF stage
and FK of HF, presence of diabetes mellitus

Clinical Graduation of clinical Average Maximum Minimum
manifestation features N P% QTC' s 9 Te, ms _QTC' s
X s X s X s
In total 60 73 416 19 478 30 376 28
Stable angina 15 18 417 20 475 37 377 29
IHD Diffuse cardiosclerosis | 43 53 424 18 | 491 | 26 | 384 28
Focal cardiosclerosis 2 2 425 12 | 478 | 20 | 396 13
Absence of IHD 22 27 416 17 487 37 382 25
I 23 28 425 18 487 24 384 33
FC II 33 40 420 19 486 34 379 23
CHF I 4 5 429 20 484 12 403 26
I 35 43 425 19 483 31 382 30
Stage
ITA 25 30 420 18 483 31 382 24
Diabetes DM 2 type 11 | 13 | 426 | 18 | 484 | 17 | 399 | 19
mellitus Absence of DM 71 | 87 | 420 | 18 | 487 | 33 | 381 | 27

Note: N — number of surveys; P — specific gravity; x — arithmetic mean; s — standard deviation; QTc —
corrected QT; * — p < 0,05 — between QTc values in clinical groups.

In patients with focal cardiosclerosis the
largest was average daily QTc, with diffuse
cardiosclerosis (DC) — the maximum QTc and
with stable angina — the minimum QTc. The
longest duration of average daily QTc was
observed in patients with HF FC Ill, and
uniformly the same duration of QTc was
observed in patients with FC I, | stage of HF
and FC 11, IIA stage of HF. The duration of the
maximum interval QTc was the largest in
patients with I and II FC of HF, and uniformly
the same — in patients with FC III and I and ITA
stages of HF; the duration of the minimum
interval QTc was the least in patients with FC 11
of HF. The duration of average daily and
maximal QTc more often was recorded in
patients with DM, and minimal QTc interval —
in patients without DM [16].

Student’s t-test for independent groups
showed that for grouping sign «stages of EH»,
accurately different at level p < 0,05 is minimal
QTec, and for grouping sign «degrees of EH» —
minimal QTc. Multifactorial test (MANOVA)
confirms that researched effects are significant
on level p < 0,05.

In all the above data accurate difference at
level p < 0,05 between the average and the

maximum QTc; between the average and
minimum QTc; between the minimum and the
maximum QTc is observed. That’s why the
corresponding marks are not put anywhere in
the tables.

Therefore, obtained results not only confirm
a rare probability of short QTc [4-5, 13], but
also show presence of prolonged QTc in every
patient during ECG AM. Based on the
abovementioned it is necessary to use ECG AM
in clinical practice to evaluate QTc duration in
patients with EH. But such works have not been
conducted before. Obviously, specific gravity
of prolonged QTc during 24-hours must be the
most important, but it requires further study.

CONCLUSIONS

1. Average, maximum and minimum QTc
are registered in every patient during ECG AM.
At the same time the average and minimum
QTc are within normal ranges while maximum
QTc far exceeds it.

2. The largest duration of maximal QTc
have adulthood male patients with obesity Il
st., with low and high circadian index, with 1l
stage and mild EH, with for the first time
diagnosed EH and with EH lasting more than
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10 years, with mild cardiovascular risk, with
diffuse cardiosclerosis, with | and Il FC and |
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and I1A stage of HF.

maximum indicators of the QTc duration in
each patient with EH demonstrates the need to
use ECG AM in its evaluation taking into

The prospect of further research is studying
of the relationship between specific gravity of
maximum QT min ambulatory ECG
monitoring and clinical manifestations in
patients with essential hypertension.

3. The presence of critical level of

account the specific gravity per day.
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DINAMICS OF BLOOD PRESSURE AND HEART RATE
VARIABILITY PARAMETERS DURING BIOFEEDBACK IN LOOP
OF HEART RATE VARIABILITY AND PACED BREATHING IN
PATIENTS WITH DIFFICULT-TO-CONTROL ARTERIAL
HYPERTENSION ON THE BACKGROUND OF DRUG

Tymoshenko O. S., Yabluchansky M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

60 patients with difficult-to-control arterial hypertension (DTCAH) were examined (average age is 59.0 +
9.4 years). The changes in blood pressure (BP) and parameters of heart rate variability (HRV) during
biofeedback sessions (BFB) in loop of paced breathing (PB) in patients with DTCAH on the background of
standard drug therapy were assessed. It has been established that the systematic sessions of BFB in loop of PB
in patients with DTCAH allow to increase the total power of the HRV spectrum, VLF and HF, and also
improve control of BP. BFB in loop of PB can be recommended as an adjunctive method to the standard drug
therapy for patients with DTCAH.

KEY WORDS: biofeedback, heart rate variability, difficult-to-control hypertension

JUHAMIKA APTEPIAJIBHOT'O TUCKY TA ITAPAMETPIB BAPIABEJIBHOCTI
CEPIIEBOI'O PUTMY IIPU ITPOBEJEHHI CEAHCIB BIOJIOTTYHOT' O
3BOPOTHBOI'O 3B'AA3KY 3 KOHTYPOM METPOHOMI3IPOBAHHOI'O
JUXAHHSA Y XBOPUX HA BA’JKKOKOHTPOJIBOBAHY APTEPIAJIBHY

T'IIEPTEH3IIO HA TJII MEJUKAMEHTO3HOI TEPAIIIL

Tumowenko O. C., Aonyuancokuit M. 1.
XapkiBchKUi HallioHaNBEHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

O6cresxxeHo 60 mamieHTIB 3 BaXXKOKOHTPOJIBOBAHOK apTepianbHOIO TimepreHsiero (BAI) (cepemniit Bik
59,0 + 9,4 pokiB). bynu ormiHeni 3MiHu apTepiansHOTO THCKY (AT) 1 mapaMeTpiB BapiaOeTBHOCTI CEPLIEBOTO
putmy (BCP) npm mnpoBenmeHHi ceanciB OionorigHoro 3BopotHoro 3Bs3Ky (B33) 3 xoHTypoMm
MeTpoHOMi3ipoBaHHOTO AuxaHHA (M/J]) y mamientiB 3 BAI' Ha Tii cTaHmapTHOI MEJUKAMEHTO3HOI Teparii.
BcranoBneno, mo cuctematudHe mpoBeneHHsA ceaHciB b33 B kontypi MJI y mamientiB 3 BAI' mo3Bosse
30UTBIINTH 3aralibHy MOTYKHICTH criektpa BCP, mokaznukiB VLF 1 HF, a takox mokpamnye koHTpors AT.
Ceancu b33 B koHTypi MJ] MOXYTh OyTH pEKOMEHIOBaHI B SKOCTI JOMOBHEHHS 10 CTaHIApPTHOI
MeIMKaMeHTO3HOI Tepamnii namienram 3 BAT.

K/TIO490BI CJIOBA: OionmoriyHUil 3BOPOTHHH  3B'S30K, BapiaOeNBHICTH CEPLEBOTO  PUTMY,
Ba)XKOKOHTPOJIbOBaHA apTepiaibHa TinepTeH31sA

JUHAMUKA APTEPUAJIBHOI'O JABJIEHUS 1 TAPAMETPOB BAPUABEJIBHOCTHU
CEPJIEYHOI'O PUTMA ITPY TIPOBEJIEHUU CEAHCOB BHOJIOTMYECKON
OBPATHOM CBSA3U C KOHTYPOM METPOHOMW3UPOBAHHOT'O JIBIXAHUS
Y HAIIMEHTOB C TPYJHOKOHTPOJIMPYEMOM APTEPHAJIbHON
TUITEPTEH3UEN HA ®OHE MEJIMKAMEHTO3HOMN TEPATINA

Tumowenxo E. C., Aonyuanckuii H. H.
XapbKoBCKUI HallMOHANBHBIA yHUBepcuTeT umenu B. H. Kapasuna, r. Xapbkos, YkpanuHa

O6cienoBano 60 TManMEeHTOB ¢ TPYIHOKOHTPOJIMpYyeMoi aprepuansHoi runeprensuer (TAI) (cpennuii
Bo3pacT 59,0+ 9,4 mner). Beum oOLEHEHBI W3MEHEHHs apTepuanbHOro mapineHus (AJl) u mapameTpoB
BapuabensHOCTH cepieuHoro purMa (BCP) npu mpoBeneHnu ceaHcoB Onojornueckod oOpaTHOM CBS3H
(BOC) ¢ xoHTypOoM MeTpoHOMHU3MpoBaHHOTO apixanusi (MJ]) y maumenroB ¢ TAI' Ha ¢done cranmapTHOU
MeIMKaMEHTO3HOW Tepanuu. Y CTaHOBJIEHO, UTO cUCTeMaTudeckoe nposeaeHue ceancoB bOC B kontype M/JI
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y nauuentoB ¢ TAI' nmo3Bonsier yBennuuTh 001Iyt0 MomHOCTH criektpa BCP, nokaszareneit VLF u HF, a
taoke yiyumaer koHTposb AJl. Ceancst BOC B koHType MJI MOryT OBITH pEKOMEHIOBaHBI B KayeCTBE
JIOTIOJTHEHUS K CTaHJapTHON MeUKaMEeHTO3HOH Tepanun nanuentam ¢ TAT.

K/TIOYEBBIE CJIOBA:

INTRODUCTION

The inability to achieve the target level of
blood pressure (BP) using three- and more-
component drug therapy characterizes the
difficult-to-control arterial hypertension
(DTCAH). The prevalence of DTCAH in the
population of people with arterial hypertension
(AH) is from 15 to 30 % [1]. And the incidence
of true refractory hypertension reaches 30 % of
the total number of patients with DTCAH [2].
An insufficient effect of drug therapy is a
prerequisite  for finding additional, non-
pharmacological methods of treatment. One of
such methods is biofeedback (BFB) in loop of
heart rate variability and paced breathing (PB).

Data from clinical trials demonstrate the
efficacy of BFB in loop of heart rate variability
(HRV) and PB for the treatment of patients
with AH [3]. Systematic sessions of BFB in
loop of HRV and PB affect the balance of the
sympathetic and parasympathetic components
of the autonomic nervous system [4].
Accordingly, the method influences BP and
helps in achieving its control. However, in
patients with DTCAH, the effectiveness of the
method was not studied. It seems interesting to
assess the response of BP and HRV parameters
in patients with DTCAH on the background of
drug support.

OBJECTIVE

Assessment of changes in BP and
parameters of HRV during sessions of BFB in
loop of HRV and PB in patients with DTCAH
on the background of standard drug therapy.

MATERIALS AND METHODS

On the clinical base of the Kharkov city
outpatient clinic Ne 24 and the State Institution
«Kharkov Clinical Hospital for Railway
Transport Ne 1» 60 patients with DTCAH were
examined. The study involved 32 men and 28
women. Average age 59+9,4 vyears. All
patients participating in the study were
randomly divided into two subgroups: BFB
group with PB (33 patients) — main subgroup,
comparison subgroup (27 patients).

Ouonornyeckasi oOpaTHast CBsI3b,
TPYIHOKOHTPOJMpYeMasi apTepHalibHast THIIEPTEH3US
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BapI/IaGCJ'H)HOCTL CEepACUHOI0 pUTMa,

The criterion of DTCAH was the presence
of a persistent increase in BP above the target
level, despite the simultaneous use of three or
more antihypertensive drugs of various classes
in adequate therapeutic doses, including a
diuretic.

Exclusion criteria were heart failure
functional class IV, acute coronary syndrome,
rhythm and conduction disorders, diabetes
mellitus, chronic respiratory insufficiency,
bronchial ~ asthma, chronic  obstructive
pulmonary diseases, peptic ulcer and duodenal
ulcer at the stage of exacerbation, systemic
diseases of connective tissue, tumors.

BP was measured by the Korotkov method
with the tonometer Little doctor LD-91 in the
sitting position after 15-minute rest.

The BFB was held in a sitting position after
a 15-minute rest using a computer system
CardioLab 2009 («HAI-Medicax», Ukraine) with
the «Biofeedback» module. The calculation of
HRV parameters was carried out in real time
within the 7-minute session.

The following parameters of HRV were
determined in all subjects in 5-minute intervals
to assess the state of regulatory systems [5]:

TP — total power of the spectrum, a
measure of the power of the effects of
neurohumoral reactions (ms2);

VLF - the power of the very low-
frequency spectrum is associated  with
thermoregulation, renin-angiotensin system and
sympathetic nervous system (ms2);

LF — the power of the low-frequency
spectrum is associated mainly with the
sympathetic and partially parasympathetic links
of regulation (ms2);

HF — the power of the high-frequency
domain of the spectrum is associated mainly
with the parasympathetic regulating unit (ms2).

Accordingly with the purpose of the study,
all patients were divided into two subgroups:
basic (with BFB and PB) and a subgroup of
comparison. For patients in the main subgroup,
the breathing rate was set by the Biofeedback
program module under the control of HRV
parameters using the algorithm for finding the
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optimal frequency of PB at the start with free
breathing, while for patients of the comparison
subgroup BFB sessions were simulated with
respiratory rate equal to the free breathing
frequency.

All patients received the same therapy in
accordance with the recommendations on the
prevention and treatment of AH of the
Ukrainian and European associations of
cardiologists [6]. Given the severity of
hypertension, the presence of target organ
damage and concomitant pathology, the
following combinations of antihypertensive
drugs were prescribed:

— Angiotensin-converting enzyme (ACE)
inhibitor / renin-angiotensin-aldosterone  blo-
cker (RAAB) + calcium channel blocker (CCB)
+ diuretic.

— ACE inhibitor / blocker RAAB + CCB +
diuretic + mineralocorticoid antagonist.

— Beta-adrenoblockers + ACE inhibitor /
blocker RAAB + CCB + diuretic.

— ACE inhibitor / blocker RAAB + CCB +
diuretic + antihypertensive drug with central
action.

Statistical analysis was performed by using
Microsoft Excel. In the table were recorded
average values (M) and standard deviations (sd)
of TP, VLF, LF, HF in patients with BFB in
loop of heart rate variability and PB and in
patients of comparison subgroup. The
significance of differences of each of the
indexes was determined by using the Student's
t-test for unrelated samples.

RESULTS AND DISCUSSION

Changes in BP in patients with DTCAH in
the subgroup with BFB in loop of PB and in
the comparison subgroup are presented in
Table 1.

Table 1
Changes in blood pressure in subgroups of patients with DTCAH
during treatment (M % sd, mm Hg)
Subgroups of patients
Bp Main subgroup Comparison subgroup
indexes Phases of research
Before 3 month | 6 month 1 year Before 3 month 6 month 1 year
treatment treatment
SEPSéM 181 + 176 + 155 + 149 + 180+ 18.9 179 + 168 + 157 +
' 20,8* 15,7* 10,7 6,2 ' 21,5** 17,2** 7,9
mm Hg)
DBP (M
csd, | OE L SE grieos| 88F | 1022132 | 96482 | 94:74 |95+49
12,2 8,5# 31
mm Hg)

Note: * — P < 0.05 in the series against the initial values; ** — P < 0.05 between series at the current stage;

#— P < 0.05 in the series against the previous stage.

Antihypertensive therapy in combination
with BFB in loop of PB showed more
significant decrease in BP in patients with
DTCAH than in patients with BFB without PB.
After a three-month treatment in patients of
subgroups with BFB in loop of PB SBP
decreased by 1.02 times, DBP - by 1.06 times.
At the stage of half-yearly treatment the
dynamics of BP was looked as follows: SBP
decreased by 1.2 times, DBP — by 1.1 times.
The results of one-year follow-up showed that
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SBP decreased by 1.2 times, DBP — by 1.14
times.

After a three-month stage of therapy the
SBP in the comparison group decreased by
1.005 times, DBP — by 1.06 times. After half a
year the SBP decreased by 1.07 times, DBP -
by 1.08 times. At the annual stage SBP
decreased by 1.1 times, DBP — by 1.07 times.

Table 2 shows the parameters of HRV in the
subgroup of patients with BFB in loop of PB
and in the comparison subgroup.
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Table 2
Change in HRV parameters in subgroups of patients with BFB in loop of PB
and in the comparison subgroup (M = sd, ms2)
Subgroups of patients
HRV Main subgroup | Comparison subgroup
indexes Phases of research
Before 3 month | 6 month 1 year Before 3 month 6 month 1 year
treatment treatment
TP 1632 + 1853 + 1945 + 1973 + 1535+ 1503 + 1426 + 1497 +
1589 1736 1583 1496 1383 1175*** | 1327*** | 1425***
630 + 783 + 963 + 836 + 572 + 583 + 595 +
VLF 838 954** 825** 793** 521 528 +517# 536# 427
LE 637 + 698 + 665 + 648 + 560 + 538 + 603 + 627 +
757 730 835 698 867} 624} 674 526
HE 335+ 472 + 438 + 416 + 357+ 372+ 324 + 363 +
446* 528* 516 549 375 493 295 305

Note: * — P < 0.01 in the series against the initial values;} — P < 0.01 between series at the current stage;
** _ P < 0.05 in the series against the initial values; *** — P < 0.05 between series at the current stage; # — P

< 0.05 in the series against the previous stage.

The baseline values of TP and VLF in the
subgroup of patients with BFB and patients
from comparison subgroup were almost
identical (P < 0.05). Starting from the three-
month stage BFB in loop of PB showed a
positive effect on the HRV parameters, their
more significant increase was observed with
further preservation of the trend, while in the
comparison subgroup they did not change
during the entire monitoring period.

The initial level of HF in the compare
subgroups was comparable (P < 0.05). BFB in
loop of PB provided an increase in the indicator
during monitoring period, whereas in the
comparison subgroup it did not change
significantly. The LF value remained almost the
same in both subgroups (P < 0.05).

Comparison of BP and HRV parameters in
patients with DTCAH in the main subgroup
showed their synchronous positive dynamics,
whereas in the comparison subgroup there were
no significant changes.

The obtained results indicate that addition of
drug therapy with BFB in loop of HRV and PB
allows achieving better BP control in patients
with DTCAH, which corresponds to the data in
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patients with controlled hypertension [3, 4].
There are no publications on the effectiveness
of the use of BFB in loop of HRV and PB in
patients with DTCAH in literature.

The results of the study indicate that BFB in
loop of HRV and PB can be used in patients
with DTCAH to improve the quality of its
control, which makes it possible to recommend
the method as a component of non-drug
treatment for patients with DTCAH.

CONCLUSIONS

1. Systematic sessions of BFB in loop of
PB in patients with DTCAH allow increasing
the overall power of the spectrum of HRV,
including its components — VLF and HF, and
also improve control of BP, while one drug
therapy does not significantly effect on them.

2. BFB sessions in loop of PB can be
recommended as a supplement to standard
medical therapy for patients with DTCAH.

The efficacy of BFB in loop of HRV and
PB in patients with DTCAH and controlled
hypertension is the interest to compare in the
future.
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LATE COMPLICATIONS AFTER THERAPY
IN PATIENT WITH HODGKIN'S LYMPHOMA
Babiy 0.’, Kumpan N.?

1 V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 Kharkiv Railway Clinical Hospital Ne 1 of Brence of «kHC» JSC «Ukrzaliznytsia», Kharkiv, Ukraine

During the past five decades, dramatic progress has been made in the development of curative therapy for
hematologic malignancies, including Hodgkin’s Lymphoma (HL). The therapy responsible for this survival
can also produce adverse long-term health-related outcomes, referred to as «late effects», which manifest
months to years after completion of cancer treatment.

The purpose of this report is to pay attention to the problem of late complications, which develop in distant
period after combined therapy of HL on example of illustrative clinical case.

KEY WORDS: Hodgkin’s Lymphoma, treatment complications, pericardial effusion, heart failure,
pneumofibrosis, chronic kidney disease

MI3HI YCKJATHEHHS TEPAIIT Y HAIIEHTKH 3 JIM®OMOIO XOIKKIHA

baoéia O. I'.’, Kymnan H. B.?
! XapkiBcpKuii HanioHansHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina
2 XKJI 3T Ne 1 ®inii «11O3» [TAT «Ykp3anizHuns», M. XapkiB, YKpaiHa

[IpoTsroM OCTaHHIX M'ATAECATH pPOKIB MEOUIIMHA JOCATIa 3HAYHUX YCHIXiB B  JIKyBaHHI
OHKOTE€MATOJIOTIYHIX 3aXBOPIOBaHb. Teparis, 3aBISKU SIKill OyiIM HOCSATHYTI I Pe3yJbTaTH, 3TOJOM MOXKE
MIPU3BOANTH J0 YCKIIAJHEHb, 3BAaHUMU «ITi3HIMHA epekramm». OCTaHHI MOXKYTh MaHI(eCTYBaTH BiJl NEKITBKOX
MICSIIB IO JEKLUTEKOX POKIB IICIIS 3aBEPIICHHS JIIKYBaHHS JTIM(POMHU.

Merta i€l cTarTi - HAa HAOYHOMY MPHKIAAI KIIHIYHOTO BHUIIAKy 3BEPHYTH yBary Ha MpoOiieMy TMi3HIiX
YCKJIaIHEHB, SKi pO3BUBAIOTHCS B BiIJAIICHOMY Tepioi micist KoMOiHOBaHOI Tepamii TiMpomu X0omKKiHa.

KITIO490BI CJ/IOBA: nimpoma XoKKiHA, YCKIaTHCHHS Teparii, IepuKapAialbHUNA BHIIT, CepleBa
HEIOCTaTHICTh, MTHeBMO(]iOpo3, XpoHiuHA XBOpOOa HUPOK

MO3IHUE OCJIO)KHEHMSI TEPAIIMU Y MAIMEHTKH C JIUM®OMOM XOI)KKUHA

babui O. I'.", Kymnan H. B.”
! XapbKOBCKUI HallMOHaIbHBIM yHUBepcuTeT uMeHu B. H. Kapasuna, r. XappkoB, Ykpanna
2 XKB KAT Ne 1 ®unmmana «L3» ITAO «Ykp3anu3HbiLg», I. XapbKoB, YKpauHa

B TeueHuwe mnocneaHMX NATHAECATH JIET MEIUIMHA JOOMIAach 3HAYUTEIBHBIX YCIIEXOB B JICUEHUH
OHKOreMaToJIornueckux 3abosneBaHuid. Tepamus, Omarongapsi KOTOPOH OBUIM JOCTUTHYTBHI 3TH pe3yJbTaThl,
BIIOCJIC/ICTBUA MOXET NPHUBOAMTH K OCIOKHEHHWSIM, Ha3bIBaMbIM «I1031HUMH 3(ddexramn». IlocnenHue
MOTYT MaHH(]ECTHpPOBaTh OT HECKOJBbKHX MECAIEB /0 HECKOJbKHX JIET MOCJIE 3aBEpLICHUs JICUEHHs
JTUM(BOMBI.

Lenp HacTosIIIel CTaThy — Ha NpHUMeEpE T0Ka3aTelbHOTO KIMHUYECKOTO Cilydas oOpaTHTh BHUMaHHE Ha
npoOieMy MO3THUX OCIIOKHEHHH, KOTOPBIE Pa3BHBAIOTCS B OTNAIEHHOM HEPHOJIE 1OCIe KOMOMHHUPOBAaHHON
Tepanuy TMMGPOMBbI XOKKHUHA.

K/IIIOYEBBIE CJIOBA: numdoma XOIKKWHA, OCJIOXKHEHHS TEpalid, IepHKapAHalIbHBIA BBIIOT,
cepzedHas HeJI0CTaTOYHOCTh, MTHEBMOGHOPO3, XpOHUYECKast 00JIe3Hb ITOYeK
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INTRODUCTION

With advances in therapy, HL has become
highly curable, with survival rates approaching
95 % for patients with early-stage disease and
75 % for those with advanced disease [1-3].
Unfortunately, the improved prognosis of HL
has been accompanied by elevated risks of
second malignancies (leukemia, lung, stomach,
breast, bone, colorectal cancers, etc.), cardiac
disease (coronary artery disease, conduction
abnormalities, valvular disease, pericardial
disease), pulmonary dysfunction, infections,
endocrinopathy.

Researches have demonstrated that late
effects contribute to a high burden of morbidity,
including the following: 60 % to more than
90 % develop one or more chronic health
conditions; 20 % to 80 % experience severe or
life-threatening complications. Investigations
demonstrated that the elevated risk of morbidity
and mortality among aging survivors in the
cohort increases beyond the fourth decade of
life. By age 50 years, the cumulative incidence
of a self-reported severe, disabling, life-
threatening, or fatal health condition was
53.6 % among survivors, compared with
19.8 % among a sibling control group. Among
survivors who reached age 35 years without a
previous severe, disabling, life-threatening
health condition, 25.9 % experienced a new
severe to fatal health condition within 10 years,
compared with 6.0 % of healthy siblings [4].
The presence of serious, disabling, and life-
threatening chronic health conditions adversely
affects the health status of aging survivors, with
the greatest impact on functional impairment
and activity limitations. Female survivors
demonstrate a steeper trajectory of age-
dependent decline in health status compared
with male survivors [5]. The even higher
prevalence of late complications among
clinically ascertained cohorts is related to the
subclinical and  undiagnosed  conditions
detected by screening and surveillance
measures [6].

CLINICAL CASE

Our patient was 37 year old well-groomed
and good mood female. On admission patient
suffered from dyspnea during exertion
(especially when going uphill or upstairs), even
ordinary physical activity provoked
breathlessness, ankles edema in the evening,
face and eyelid puffiness in the morning,
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palpitations, to
(85/55 mm Hg).

In 1993, when she was 15 years old,
Hodgkin's Lymphoma of mandibular, cervical,
intrathoracic lymph nodes had been diagnosed.
The combination therapy had been carried out,
but particular regimens and medicines patient
currently do not remember. Bilateral cervical,
supra-, infraclavicular, axillar as well as
mediastinal regions radiotherapy had been
performed. Since 1996 remission occurs,
relapses did not observe.

During last three years dyspnea and ankle
swelling bother the patient. She was surveyed
in cardiologic center and for the first time was
established  diagnosis  «Mild  pericardial
effusion. Chronic congestive heart failure Il FC
NYHA». It was prescribed: salt restriction in
diet (< 3 g per day), torasemide 5mg in the
morning and ivabradine 7.5 mg. Symptoms
decreased (but not completely ceased), exercise
tolerance slightly improved. During the last
month dyspnea and exercise intolerance were
exacerbated, even ordinary physical activity and
walking ground level less then 500 m led to
breathlessness.  Also  palpitations  had
developed. Due to symptoms deterioration,
patient had been referred to cardiologic
department.

Examination revealed following changes.
The general condition of the patient was
satisfactory, she was not in distress. Not obese.
On the lower part of the neck to the left
presented small scar due to lymph node biopsy
in 1995. Mild ankle edema was detected. All
groups of lymph nodes were not palpable, in the
axillary region to the right palpated dense scar
tissue (painless, possibly post beam therapy).
No visible enlargement of thyroid gland, but it
was palpated, size was slightly increased,
painless, had smooth surface, homogeneous
structure, nodules were not detected. JVP
4.7 cm was above the sternal angle. Lungs to
auscultation vesicular breath sounds. Apex beat
localized in the 5" intercostal space, diffuse and
diminished force. Heart to auscultation: S1 and
S2 were soft, systolic murmur heard over mitral
valve, pericardial friction rub along the left
sternal border. Abdomen was soft and
nontender. Liver: percussion — 13/12/9 cm,
palpated 4 cm lower than right costal arch,
nontender and soft, and had smooth surface.
Spleen: percussion — 10/15 cm, palpated 6 cm
lower than left costal arch, tenderless, had
elastic consistency and smooth surface. The

tendency hypotension



kidneys were not palpable. Stool and diuresis
were unremarkable.

Clinical data revealed following findings.
Complete blood count and urine analysis were
unremarkable. Plasma glucose, liver function
tests, ESR, C-RP, ASL-O, RF, thyroid
hormones fell in reference range. Kidney
function was decreased: serum creatinine 97
mkmol/L,  eGFR =60 ml/min/1.73m*>  (by
MDRD formula). Also it was occurred diuretic
induced iatrogenic hypokalemia (3.2 mmol/L).
ECG revealed sinus tachycardia (110 bpm),
electrical alternant, complete RBBB, left
ventricle overload, PR-segment depression in
I, I, AVF, PR-segment elevation in AVR,
ST-segment depression in I, I, 11, AVF, V1-
V6, ST-segment elevation in AVR, V1. On
Holter ECG monitoring was not detect rhythm
abnormalities. Echocardiography found mild
pericardial effusion (echo-free pericardial space
up to 7mm), aortic fibrosis myocardial
contractility was preserved EF 75 %, but heart
chambers were diminished in size and cardiac
output was only 47 ml. Chest CT scan detected
lung roots fibrosis and cardiomegaly with mild
hydropericardium (maximal fluid thickness 14
mm), minimal upper mediastinal
lymphadenopathy with no reliable progression
by comparison with 2008 year. Abdomen
ultrasound detected hepatosplenomegaly (liver:
right lobe 15,5cm, left lobe 8cm; spleen:
7.5cm/15 cm), diminished left kidney about
two times of normal (hypoplasia? or drug
nephrotoxicity?), urolithiasis.

Based on complaints, patient’s past medical

history, and physical examination final
diagnosis had been established:

Main disease. Hodgkin's Lymphoma,
remission

Complications. Late Hodgkin's lymphoma
therapy complications: chronic mild pericardial
effusion, diffuse cardiosclerosis following
aseptic myocarditis, aortic valve sclerosis, sinus
tachycardia, right bundle branch block, chronic
congestive heart failure with preserved EF
(75%), Il FC NYHA, hypoplasia? (drug
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induced atrophy?) of the left kidney, CKD Il
stage, hepatomegaly with splenomegaly, diffuse
nodular non-toxic goiter.

Management of the patient is directed to the
improvement of patient’s symptoms and quality
of life. It was recommended follow the diet low
sodium and rich in potassium. For rate control it
was prescribed ivabradine 7.5mg bid. To
prevent edema toracemide 5mg was
recommended. For hypokalemia correction
potassium chloride 600 mg bid under control of
serum potassium was prescribed. To prevent
heart failure progression low doses of ACE-
inhibitor ramipril 1.25 mg was recommended.
For pericardial effusion was recommended low
doses of NSAIDs, aspirin 500 mg under
gastroprotection by PPI inhibitors pantoprazole
40 mg.

Outcome. Despite of therapy, pericardial
effusion persist by control echocardiography
data, amount of pericardial fluid was not
change. Symptoms ceased, physical tolerance
slightly increased, but lower extremities edema
and morning eyelid puffiness was observed.

CONCLUSIONS

Patients, who have been treated for
Hodgkin's disease, despite being cured of their
malignancy, may  develop iatrogenic
complications that lead to premature mortality.
A substantial excess risk of mortality may be
attributable to second cancers and cardiac
diseases. Multitude of patients has been treated
with anthracyclines or chest radiation, both of
which may cause cardiovascular and kidney

damage. The frequency of long-term
complications in patients treated for Hodgkin's
disease makes continued follow-up an

important part of their care. This follow-up
should include efforts to prevent morbidity and
mortality by early diagnosis and attention to
risk factors. Future treatment regimens for
Hodgkin's disease should be designed
attempting to minimize these complications.
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A CLINICAL CASE OF WEBER-CHRISTIAN DISEASE

Ben Abdallah M. R., Golubkina E. A., Silenko I. Y., Yabluchanskiy M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

A clinical case of elderly female patient diagnosed with Weber-Christian disease developed on the
background of long standing chronic autoimmune thyroiditis with impaired function of the thyroid gland
(hypothyroidism) and unstable hormonal status, after surgery (hysterectomy, oophorectomy).

KEY WORDS: Panniculitis, Weber-Christian Disease, autoimmune thyroiditis

KJITHIYHU BUIIAJOK XBOPOBH BEBEPA-KPICUEHA

ben Aooannax M. P., I'onyokina €. 0., Cinenxo 1. IO., Aonyuancokuit M. 1.
XapkiBChKUi HarlioHaMEHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

Kuniniunuit Bunasok xsopobu BeOepa-KpicueH y nami€HTKHM MOXHIIOTO BiKy, siKa po3BHUHYJsacs Ha Qoi
TPUBAJIO MPOTIKAIOYOT0 XPOHIYHOT'O aBTOIMYHHOTO TUPEOIANTY 3 OPYLICHOO (QYHKIIEI0 NIUTOBUIHOI 3aJI03H
(rinoTHpeo3) Ta HECTaOIILHOTO T'OPMOHAJIBHOTO CTATyCy MICJsl XIPypridvHOro BTPYYaHHS (TiCTEPEKTOMis,

OBapieKTOMis).

KJIFO490BI C/I0BA: nanikynit, xBopoba Bebdepa-Kpicuena, aBToiMyHHH TUPEOiaUT

KJIMHUYECKWA CJIYYAHN BOJE3HU BEBEPA-KPUCYEHA

ben A6oannax M. P., I'onyokuna E. A., Cunenxo H. I0., Aonyuanckuit H. U.
XapbKOBCKUI HallMOHANBHBIN yHUBepcuTeT uMeHu B. H. Kapasuna, r. Xapskos, YkpanHa

Knuangeckwuii cnydait 6one3nn Bebepa-KprcueHa y marieHTKH MOXKUIOTO BO3pacTa, KOTOpas pa3BHIACh
Ha (hOHE AITUTETHHO MPOTEKAIOIIEro XPOHUYECKOTO ayTOMMYHHOT'O THPEOHINTAa C HapyIIEHHOH (QYHKIMEH
IIUTOBUHON ele3bl (TUMOTHPEO3) U HECTaOWUIHLHOTO TOPMOHAIBHOTO CTaTyca TMOCie XUPYPTUUYEeCKOTo

BMEIIIAaTeIBCTBA (TUCTEPEKTOMUS, OBAPUEKTOMUS).

K/ITFOYEBBIE C/IOBA: nannukynut, 6one3ns Bebepa-Kpucuena, ayTonMyHHBIH THPEOUAUT

INTRODUCTION

Weber-Christian disease (idiopathic lobular
nonsuppurative panniculitis) is a rare systemic
disease of the connective tissue from group of
panniculitis. The incidence and prevalence of
Weber-Christian disease is unknown. Less than
200 cases have been reported so far [1].
Currently there is no single concept of the
etiology and pathogenesis of this disease.
Presumably immune-pathological nature of the
disease plays a role with such provoking factors
as injury, surgery, disorders of fat metabolism
and the endocrine system, liver and pancreas
[1-3]. Weber-Christian disease (WCD) is
characterized by the acute (subacute)
appearance of erythematous, edematous, and
tender subcutaneous nodules 2 cm in diameter

© Ben Abdallah M. R., Golubkina E. A.,
Silenko 1. Y., Yabluchanskiy M. 1., 2017

and more in the upper and lower extremities,
trunk and face. Individual nodules usually
resolve over a 2-week period, leaving an
atrophic depressed scar.

Depending on the form of the nodules there
are 3 main clinical forms of WCD [4]:

1. Nodular — lesions are isolated from
each other, do not coalesce, clearly demarcated
from the surrounding tissue with normal skin
color to bright pink color;

2. Plaque — nodules are merged in a dense
lumpy conglomerate, color over it varies from
pink to bluish-purple;

3. Infiltrative — fluctuations in the area of
separate lesions or conglomerates with red,
purple or bluish-purple color.

In addition to specific changes in the skin
and subcutaneous fat, Weber-Christian disease
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appear next to non-specific symptoms, such as
myalgia, arthralgia, high or low-grade fever,
weight loss, which often complicates the
diagnostics of this disease and increases the rate
of referral frequency to various specialists [5].

Laboratory data of patients with WCD are
non-specific and include increased ESR,
leukocytosis or leucopenia and eosinophilia.
Biopsy of lesions usually reveal presence of
edema, foci of necrosis of fat lobules, cell
infiltration with lymphocytes, plasma cells,
histyocytes playing a role in histological
confirmation of the diagnosis[4].

There is no specific treatment for Weber-
Christian disease. Therapeutic responses have
been reported with the use of corticosteroids,
hydroxychloroquin, azathioprine, thalidomide,
cyclophosphamide, tetracycline, cyclosporin
and mycophenolate mofetil [4, 6-7].

Prognosis of WCD widely varies.
Significant morbidity and mortality may occur
in patients with inflammation involving visceral
organs and poor response to therapy.

OUR CASE

Female patient of 57 years-old presented
with complaints on a burning sensation and
tightness of the skin in the area of the anterior
abdominal wall, loin, hips; pain in the cervical,
thoracic, lumbar regions of spine, joints of
wrists, feet, knees with the mechanical rhythm
of pain and morning stiffness for about
15 minutes, «crepitus» in the joints during
movement and restriction of its motion; torso
muscle pain. Also complains were of recurrent
headaches of diffuse nature, dizziness, fatigue,
general weakness, periodical chest pain without
irradiation provoked by stress, relieved in rest;
hearing loss. Patient was concerned about
progressive memory loss, periodical chills,
feeling of a lump in the throat, difficulty in
swallowing.

Anamnesis of the disease. From early
childhood, the patient had acquired skin defects
(extensive scarring), presumably due to past
infectious lesions of the skin in the early
neonatal period (in the age of 4 days). However,
in 2008 after surgery for uterine leiomyoma, the
patient began to notice the appearance of a
feeling of skin tightness in the area of these
lesions, muscle aches, joint pain, aching,
diffuse abdominal pain, periodical increase of
temperature up to 37, 2 C°. Patient didn’t seek
for medical care because of these complaints,
considering these symptoms as signs of
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«violations of the thyroid gland function»
(since 1987 had chronic autoimmune
thyroiditis, hypothyroidism, takes L-thyroxine)
and «hormonal changes» after the operation.
Since 2012 the patient's condition began to
deteriorate progressively — the feeling of skin
tightness has intensified, appeared painful
nodules with bluish-purple staining of the skin
with fluctuation over it in the area of the front
wall of the abdomen, loin, hips; memory
worsened significantly, appeared pain in the
area of thyroid gland projection, dizziness. The
patient referred to the endocrinologist,
neurologist, dermatologist and was sent for
consultation to the genetic center, where
Werner syndrome was suspected; but
subsequently there were found no conclusive
data indicating the presence of Werner
syndrome due to the criteria by International
Registry of Werner’s syndrome group [8]. In
2013, she was consulted by rheumatologist and
directed to the rheumatology department, where
she was diagnosed with idiopathic recurrent
lobular nonsuppurative panniculitis (Weber-
Christian disease); she was treated with
corticosteroids and NSAIDs with positive
dynamics of her state — decreased temperature,
diminished pain and skin  changes.
Subsequently, the patient is held annually
examinations and treatment in a specialized
rheumatological department.

Anamnesis of life. Patient is not working;
denies smoking, alcohol abuse. She had
surgical menopause since 2008 — hysterectomy,
oophorectomy due to leiomyoma of uterus.
According to the patient 30 years ago she was
first diagnosed with chronic autoimmune
thyroiditis, hypothyroidism; constantly takes
L-thyroxin (75-100 mg). First was diagnosed
with high blood pressure 7 years ago,
constantly  takes antihypertensive  drugs
(lisinopril). From postponed illnesses: chronic
bilateral sensoneural hearing loss 3d—4th degree
(since 2002); median tunnel syndrome of the
left arm (surgical treatment in 2002, 2014);
ischemic stroke in the basin of the left middle
cerebral artery with right-sided hemiparesis
(16.07.2015); encephalopathy of mixed origin
(hypertensive, atherosclerotic, dyshormonal),
retinal angiopathy of both eyes of hypertensive
type, open-angle glaucoma of both eyes la
degree (2016); right upper jaw granulomas in
the area of 14, 16, 17 teeth (surgical treatment
in 2016);



Objective examination. General condition
of the patient is satisfactory, clear
consciousness, posture is active. Patient is
oriented in place, time, herself. Height —
162 cm, weight — 76 kg, BMI = 29 kg/m®. Skin:
pale with areas of vitiligo; slightly dry, skin
turgor preserved; on the front of the abdominal
wall — skin hypotrophy with elements of
scarring and slight cyanosis; in the right thigh —
skin scarring with purple-bluish coloration,
slightly painful on palpation. Visible mucous
membranes are clean, moist; subcutaneous
adipose tissue is developed moderately,
distributed symmetrically. Musculoskeletal
system: the outline of small joints of the hands,
wrist, knee, ankle, foot joints is smoothed.
There are solitary Heberden’s nodes in the
distal interphalangeal joints (DIP) and
Bouchard’s nodes in  the  proximal
interphalangeal joints (PIP) of the hands; in the
1st metatarsophalangeal joints (MTP) joints of
the feet — signs of exostosis. On palpation joints
are painless, with crepitus on motion. Thyroid
gland is not enlarged. Lungs: resonance
percussion sound on percussion, vesicular
breathing over the lungs fields on auscultation,
RR-19/°. Heart borders on percussion are
extended to the left on 1 cm, heart tones on
auscultation are rhythmic, clear with HR
72 bpm. BP sin 158/100 mm Hg, dext 160/102
mm Hg, radial pulse is synchronous, rhythmic
at 72 bpm. Abdomen: abdomen is soft, painless
on superficial and deep palpation in all regions.
Liver at the costal margin, painless; spleen is
not palpable. Pasternatskiy sign is negative on
both sides. Urination is free, painless.

The results of current patient’s
investigations: full blood count: leucocytosis:
9,5%10%L, increased ESR: 20 mm/h,
eosinophilia: 7 %; urinalysis, fasting plasma
glucose, lipid profile, thyroid function tests — all
parameters  within the normal range;
electrolytes: decreased ionized Ca — 1,0mmol/l;
serological tests: positive ANA (antinuclear
antibodies), positive anti-dsDNA (anti-double
stranded DNA) with titer of 40U/ml. Anti-ENA
(anti-extractable nuclear antigen), anti-JO-1,
Anti-chromatin, anti-Scl70, anti-centromere
antibodies were negative.

X-ray of wrists: asymmetric narrowing of
the interarticular space; subchondral sclerosis,
presence of small (fine) sybchondral cysts,
signs of osteoporosis, soft tissue enlargement;
x-ray of left foot: asymmetric narrowing of the
interarticular  space; subhondral sclerosis,
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presence of small (fine) sybchondral cysts,
osteophytes, deformity in the area of PIP, DIP
joints; MRI of spine — polysegmental vertebral
osteochondrosis, spondylarthritis, spondylosis,
disc protrusions at the level L3-L4, L5-S1,;
densitometry of forearm — mineral density in
distal region is decreased, osteopenia, T-score:
— 1,8; densitometry of spine — mineral density
of L1, L2, L3, L4 is decreased — significant
osteopenia, total T score: —2,4.

Ultrasonography of thyroid gland: total
volume: 10 cm?®; isthmus: 6 cm?®; diffuse-focal
pathological changes of thyroid gland.

ECG: sinus rhythm with HR — 74, horizontal
position of electric axis of the heart, non-
specific ST-T changes in left ventricular
posterior wall; ECOCG: sclerotic changes in
the walls of the aorta, signs of left ventricular

hypertrophy.
Biopsy of skin: patient refused to do biopsy.
Diagnosis:  Main:  Reccurent  lobular

nonsuppurative panniculitis (Weber-Christian
disease), chronic course, activity of 1-st., with
primary subcutaneous fat tissue lesion
(infiltrative form). Primary polyosteoarthritis
with lesions of small joints of wrists, wrist,
ankle, knee, small joints of the feet.
Spondyloarthritis. Insufficiency of the joint
function | degree, Ro I. Osteopenia.
Concomitant diagnosis: Chronic auto-
immune thyroiditis, diffuse-nodular form.
Hypothyroidism, severe form, compensatory
stage. Osteochondrosis with a lesion of the
lumbo-sacral spine. Polysegmetal unstable
form. Instability of the vertebral-motor
segments of L3-L4, L4-L5, L5-S1, herniated
intervertebral disks of L4-L5, L5-S1. Arterial
hypertension stage Il (ischemic stroke 2015),
grade 2. Retinal angiopathy of both eyes of
hypertensive type, open-angle glaucoma of both
eyes la degree. Ischemic heart disease.
Atherosclerotic cardiosclerosis. CHF, stage lla,
with preserved left ventricular pump function
(EF — 62 %), Il FC (NYHA). CV Risk 4.
Overweight (BMI — 29kg/m?).
Recommendations and treatment.
Recommendations were to maintain healthy
lifestyle, decrease sodium intake, lipid lowering
diet, aerobic non strenuous exercises.
Recommended drugs were: hydroxychloroquine
(plakvinil) 0.2 g 2 time per day for a long time;
meloxicam 15 mg per day — 10 days, and in the
subsequent course of no more than 10 days in
the event of pain; glucosamine sulfate 1500 mg
per day for 3 months, after 6 months a second
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course may be given; osteogenon (combined
formulation with calcium and phosphorus) 2 tab
twice daily for 6 months under the control of
serum calcium and phosphorus; pantoprazole,
40 mg once daily for 7 days; L-thyroxin 100 mg
per day under control of thyroid hormones;
bisoprolol 5 mg in the morning, lisinopril 10mg
in the evening under blood pressure control;
aspirin 75 mg once daily continuously. Also the
patient was recommended to repeat den-
sitometry after 6 months, autoantibodies after 3

months; repeat visit to rheumatologist,
endocrinologist, neurologist after 3 months.

DISCUSSION

Weber-Christian disease in our patient
developed on the background of long standing
chronic autoimmune thyroiditis with impaired
function of the thyroid gland (hypothyroidism).
The hormonal status of the patient showed
significant fluctuations over years despite of
thyroid hormone replacement therapy (Figure
1, 2).
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Fig. 1. Dynamic changes of T4 in period of 2014-2016 years;
T4 — L-thyroxin, ng/dl.
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Fig. 2. Dynamic changes of TSH in period of 2014-2016 years;
TSH-thyroid-stimulating hormone, mcME/ml.
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Although the causes and pathogenesis of
Weber-Christian disease are not yet established
and are the subject of discussion, a number of
studies demonstrate the existence of a linkage
of WCD to autoimmune diseases. There are
reported cases of Weber-Christian disease
associated with autoimmune chronic hepatitis
[8], glomerulonephritis [9], diabetes mellitus
[8], rheumatologic diseases such as rheumatoid
arthritis [7] and vasculitis [10], as well as an
increase in antibody titers such as ANA [10—
12], anti-dsDNA [8, 13], as well as in our
patient, and also ACA [14, 15], which may
indicate  the  participation of immune
mechanisms in the development of this disease.
Studies  highlight  surgical interventions,
hypothermia, infections, endocrine diseases as
possible risk factors in the development of
WCD [1-3, 5, 16]. The clinical manifestations
of Weber-Christian disease in our patient
occurred  after  surgery  (hysterectomy,
oophorectomy), which was probably a trigger
factor in this case.
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Despite the fact that the patient refused to
perform biopsy and histological data was not
obtained, the clinical picture of the disease,
compliance with the criteria of the Ukrainian
association of rheumatologists [4], as well as
the positive effect of treatment with
corticosteroids and hydroxyquinolone allowed
diagnosis of Weber-Christian disease in our
patient.

CONCLUSIONS

Weber-Christian disease still remains a
medical mystery with unknown causes and
mechanisms of its occurrence. This clinical case
is an observation that supports the immune
theory of the development of this disease and is
an illustration of the fact that the key factors for
the early diagnosis of rare diseases such as
WCD are a careful history taking, attentive and
accurate approach to the patient, as well as a
systematic  analysis of laboratory and
instrumental surveys.
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ACUTE PERICARDITIS ON EXAMPLE OF ILLUSTRATIVE
CLINICAL CASE
Dlamini T.%, Babiy O. G.%, Kumpan N. V.?

1 V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 Kharkiv Railway Clinical Hospital Ne 1 of Brence of «kHC» JSC «Ukrzaliznytsia», Kharkiv, Ukraine

Pericarditis is an important diagnosis to consider in a patient presenting with chest pain. This article
describes the common features and management of pericarditis in the general practice setting on the example
of clinical case. To the cardiologic department was admitted middle aged male. He complained of sharp
retrosternal pain, and fever. The survey revealed distinctive features of pericarditis: pericardial friction rub on
auscultation, diffuse PR segment depressions on ECG, pericardial effusion on echocardiography, but etiology
was not elicit. Most cases are labeled as «idiopathic» because the traditional diagnostic approach often fails to
identify the etiology. The presence of febrile fever and neutrophilic leukocytosis indicates that a bacterial
etiology take place. Prompt antibacterial and anti-inflammatory treatment led to recovery of the patient. He
was completely free of symptoms and had returned to his pre-morbid state.

KEY WORDS: acute pericarditis, treatment of acute pericarditis, clinical case

IEPEBII TOCTPOI'O HEPUKAPJIUTY HA ITPUKJIAZI IIOKA30BOI'O
KJITHIYHOI'O BUITAIKY

Jnamini T.%, baoin O. I.", Kymnan H. B.?
! XapkiBcokuit Hanionansauit yaisepcutet imeni B. H. Kapasina, m. Xapkis, Ykpaina
2 XKJI 3T Ne 1 @inii «11O3» [TAT «Ykp3anizuuusy», M. Xapkis, Ykpaina

IIpu oOcrexxeHH] marieHTa 3 0OJSIMH B TPYIHIA KIIITHHI, BOKIMBO MAaTH Ha yBa3i, Mo Oib Moxe OyTH
0o0yMOBIIEHa ypaXCHHsSM Tepukapia. JlaHa cTaTTs Ha TMPUKIAl KIIHIYHOTO BHIAAKY ONKCYE HAWOLIBII
TUTIOBI TIPOSIBH MIEPUKAPANUTY Ta WOTO JiKyBaHHSA. B KapmionoriuyHe BiIIiICHHS IMOCTYIIHB YOJOBIK CEPEaHIX
POKIB 31 CKapramu Ha 3arpyIuHHY Oinb, THXOMaHKY. B Xomi oOcTexxeHHs Oyl BHSIBIICHI XapaKTepHI IS
TIEPUKAPIUTY JaHi: IIyM TepTs IepuKap/a, Jeikonuro3, Tumosi 3mian EKT, Taki sk nemnpecis cermenTa PR, a
TAKOXX BUSIBIICHO TEpHUKAapIialbHUNA BUIIT TpU exokapaiorpadii, mpore erioyoris He Oyna BH3HAYCHA.
Hepinko TpammiifiHi miarHOCTHYHI METOAM HE 3JaTHI 1IeHTH(IKYBaTH eTiONOTIYHHN (DaKkTop, TOMY
HaifyacTilie BCTAHOBIIOETHCS MIaTHO3 «iTiOTMATHYHUIT» Nepukapaut. HasBHICTE GpeOpHiIpbHOT IMXOMaHKH Ta
JMEHKOIMUTO3y BKa3ye Ha Te, IO HaWiMOBIpHIIIE Mae wMicme OakTepianbHa eTionoria. BimmosimHa
aHTHOaKTepiajgbHa Ta MPOTH3AIAJIbHA TEPaIlisl MPU3BENa 10 MOJIMIICHHS CTaHy Ta OAY>KaHHIO TalliEHTa.

K/TIOY90BI C/IOBA: rocTpwii IepUKapIUT, JTiIKYBaHHS TOCTPOTO IMEPUKAPAUTY, KIIHITHAN BUITaJJOK

TEYEHHUE OCTPOI'O IEPUKAPJINUTA HA TIPUMEPE IOKA3ATEJIBHOI'O
KIIMHUYECKOI'O CJOYYAS

JMnamunu 1.%, baoun O. I.", Kymnan H. B.?
! XapbKOBCKUI HallMOHANBHBIM yHUBepcuTeT uMenu B. H. Kapasuna, r. XapbkoB, YkpanHa
2 XKB KT Ne 1 @unnana «L3» [TAO «Ykp3anusHsisy, I. XapbKoB, YKpauHa

IIpu obcneoBaHUM ManUeHTa ¢ OOJISIMH B TPYTHOU KIETKE, BAXKHO MMETh B BHUIY, YTO OOJIb MOXKET OBITh
00ycJIOBICHa IOpaKEHUEM TepuKapaa. B maHHOHN craThe Ha mpUMepe KIMHUYECKOTO CIydasl ONHCHIBAIOTCS
HanOoJiee TUIIMYHBIC TPOSIBIICHHS NIEPUKAPINTA U €r0 JIcueHHe. B KapAHOIIOTHYeCKOe OTIEICHUE MOCTYITHI
MyXKYHHA CpPEIHHX JIET ¢ JKauo0aMH Ha 3arpyAWHHBIC OONH, JIUXOpaaky. B xome oOcnemoBaHus ObLIH
BBISIBJICHBl XapaKTEpHbIE A NEepUKapJuTa JaHHbIe: IOyM TPEeHHs MepuKapna, JIEUMKOLUTO3, TUIHYHbIE
m3menenus: OKI', Ttakue kak pgenpeccust cermeHTta PR, a Takyke BbISBJIEH NMEpUKapAUalIbHBIA BBIIOT IpPH
IXOKapauorpaduu, OIHAKO STHOJIOTUS HE ObLIa OIpe/eieHa. 3a4acTyl TPaIWIMOHHBIC THATHOCTHYCCKHUE
METOBI HE CIIOCOOHBI HICHTU(MUIIUPOBATH STHOJIOTHUYCCKHIA (PAaKTOP, IIO3TOMY Yallle BCETO YCTaHABIABACTCS
JINAarHO3 «UAHOTIATUYCCKUN» TepuKapauT. Hannure Tuxopajku ¥ HEUTPOPIIFHOTO JEHKOIIUTO3a YKa3bIBACT
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Ha TO, YTO BEPOATHEEC BCCTO UMECT MECTO 6aKTepI/IaJ'II)Ha$[ OTHUOJIOI'UA. COOTBGTCTByIOHIaH aHTI/I6aKT€pI/IaJ'H>Ha$[
1 MIPOTHUBOBOCHATIUTE/IbHAA TEPpAIlid NPUBEIA K YITYUHICHUIO COCTOAHNSA U BBI3JJOPOBJICHUIO MMAlUCHTA.

K/TIOYEBBIE C/IOBA: ocTpblil NepuKapIuT, Je4eHUe OCTPOro MepruKapauTa, KIMHUYECKUN ciryJaid

INTRODUCTION

Acute pericarditis is the inflammation of
the pericardial sac caused by infectious or
noninfectious noxa with the possible
increased production of pericardial fluid as
exudates and less than 4 weeks duration [1].
Pericarditis is the most common disease of
the pericardium encountered in clinical
practice. But epidemiologic data are lacking,
likely because this condition is frequently in
apparent clinically, despite its presence in
numerous disorders. Acute pericarditis caused
0.20 % of all cardiovascular admissions. The
clinical diagnosis can be made with two of
the following criteria:

— Chest pain (> 85-90 % of cases);

— Pericardial friction rub (< 33% of
cases);

— (ECG) changes (up to 60 % of cases):
new widespread ST elevation or PR
depression;

— Pericardial effusion (up to 60 % of
cases, generally mild).

Additional signs and symptoms may be
present according to the underlying etiology
or systemic disease (i.e. signs and symptoms
of systemic infection such as fever and
leukocytosis, or systemic inflammatory
disease or cancer) [2].

A leading expert on the study of
pericarditis David H. Spodick believes, that
contemporary  understanding of  acute
pericarditis rests on 3 main considerations:
(1) pericarditis occurs in every category of
disease, common and exotic (the spectrum is
so broad that with every new case, the
clinician should devise an appropriate
differential  diagnosis), (2) to avoid
therapeutic mishaps, pericarditis must not be
mistaken for other syndromes, and (3) the
etiological and clinical spectra of acute
pericarditis change frequently and some
classic  assumptions and  descriptions,
perpetuated in some publications, are
outdated [3]. Following clinical case display
diagnostics and management of the patient
with acute pericarditis in clinical practice.
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CLINICAL CASE

The patient was 46 year old unemployed
male. On admission he complained of dull,
aching pain in the retrosternal region with
radiation to the cervical spine, shoulders,
interscapular area, which became worse on
inspiration and supine position. It was
persistent and three weeks duration.
Occasionally patient noted palpitations. Other
symptoms included: weakness, fatigue, fever
(up to 39,5°C), body weight about 2 kg.

Three weeks prior to presentation, patient
had been exposed to cold, since that moment
in patient developed low grade fever (up to
37,5°C) and pain in the heart region. Patient
thought he had been caught the cold, and used
NSAIDs to relief symptoms, however,
symptoms were not reduced, and fever
gradation increased up to 39,5°C. General
practitioner had prescribed for patient
Amoxicillin 1000 mg tid. Five days of
treatment were not effective and patient had
been referred to cardiologic department.

No relevant past medical and social
history were detected.

On examination it was revealed middle
aged good mood man, who was well
developed and well nourished. His
appearance was consistent with his stated age.
Fever (39.5C) and tachycardia (100 bpm)
occurred. Skin and mucous membranes were
pink and clear. Edema was absent. Lymph
nodes were not palpable. Vesicular breath
sounds of the lungs to auscultation. The point
of apex beat was diffuse (3 cm in diameter),
impulse was diminished force, unchanged
location. S1 and S2 were soft; pericardial
frictions rub, best heard along the left lower
sternal border. Gastrointestinal and urinary
systems examination was unremarkable.

Complete blood count revealed signs of
inflammation: ~ neutrophilic  leukocytosis
(WBC 13.9 109/L, neutrophils 12.5 109/L —
89.9 %), increased ESR 34 mm/h. Urine
analysis fell in normal ranges. Liver function
tests and kidney function were normal.
Troponin and, thyroid tests fell in reference
range. ASL-O and RF were negative. Level



of C-RP was increased. Blood culture and
PCR serum viruses’ identification were
negative. ECG revealed sinus rhythm,
89 bpm, normal heart axis, and pericarditis
signs: PR-segment depression in 11, 111, AVF,
PR-segment elevation in AVR, flattened T
waves in all leads. Echocardiography showed
signs of mixed serous-fibrinous mild
pericardial effusion: presence of echo-free
pericardial space up to 10 mm and floating
fibrin threads there. Abdomen ultrasound
showed splenomegaly with diffuse changes of
parenchyma, other organs were normal.
Thyroid ultrasound was normal. Chest X-Ray
revealed enlarged heart, but lungs were not
changed. Chest CT-scan detected fluid in the
pericardial sac with max thickness up to
20 mm.

The presence of high, spiking fevers and
neutrophilic leukocytosis indicates a bacterial
etiology, but obtained blood culture was
negative. Therefore in this case took place
bacterial unspecified etiology. Based upon
complaints, patient’s past medical history,
physical examination, and workup data final
diagnosis had been established.

Main disease: Acute bacterial unspecified
etiology serofibrinous (seroplastic) peri-
carditis with small amount of effusion.

Complications: Inflammatory  sple-
nomegaly.

Patient received following treatment.
Wide spectrum antibiotic therapy: IV
ceftriaxone 1000 mg bid and 1V levofloxacin
500mg qd in the course of ten days.
Antiinflammatory therapy: Ibuprofen 600 mg
po qid, Methylprednisolone 32 mg po for
fourteen days, followed by dose tapering
4 mg every 2 weeks, and Pantoprazole 40 mg
po bid simultaneously for gastroprotection
[4]. Because after ten day course of
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antibacterial therapy complete recovery was
not achieved — temperature and lab tests
(persisted neutrophilic leukocytosis, WBC
11.2 109/L and neutrophils 9.9 109/L -
87.8%) were not normalized, antibiotic
treatment changed to Azithromycin 500 qd po
for 5 days [5]. Whereupon resolution
occurred.

On the background of the therapy the
patient’s condition improved: symptoms
abated, body temperature turned into normal:
36.6-36.90°C, lab tests (WBC, ESR) were
normalized, echocardiogram control after the
treatment revealed significant reduction of the
pericardial effusion. Patient was discharged
from the hospital. It was recommended
observation of the cardiologist and continuing
methylprednisolone tapering.

CONCLUSIONS

Clinical case displayed particular features
of the acute pericarditis, diagnostic
consideration, and  treatment  recom-
mendations. Characteristic clinical findings in
pericarditis include chest pain and pericardial
frictions rub on auscultation of the left lower
sternal border. Electrocardiography reveals
diffuse PR depressions and diffuse flattened
T wave. Echocardiography showed mild
pericardial effusion. The treatment includes
empiric  antibiotic and antiinflammatory
therapies. This patient had uncomplicated
course of disease. And in this isolated case
take place positive trend of illness against the
background of the conservative therapy. But
15% to 30% of patients with acute
pericarditis recurrence may develop. The risk
of recurrence is higher for women and for
patients who do not have a response to initial
treatment with NSAIDs.
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ATRIAL FIBRILLATION IN A YOUNG PATIENT WITH A
MYOCARDIAL BRIDGE

Kaminsky S. V., Sinichenko E. S., Martymianova L. O., Rybchynskyi S. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

On the example of a clinical case of atrial fibrillation (AF) in a young patient with a myocardial bridge
(MB) were considered anatomical and physiological features, diagnostics, differential diagnosis of AF, and
the setting of a clinical diagnosis. Recommendations for the modification of the lifestyle, as well as the tactics

of medication, are described.

KEY WORDS: atrial fibrillation, myocardial bridge, diagnosis, treatment

OIBPUJIANIA IEPEJACEPAD Y HALHIEHTA MOJIOAOI'O BIKY 3 MIOKAPAIAJIBHUM
MICTKOM

Kamincokun C. B., Ciniuenko O. C., Mapmum'anosa JI. O., Puéuuncexkuii C. B.
XapkiBchKHii HallioHapHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Ha mnpuknani kimirigHOTO BHmaaky ¢iopmmanii mepencepns (PII) y mamieHTa MONOmOTO BIKY 3

MiokapmianbHUM ~ MicTkoM (MM)  po3risiHyTO:

aHaToMo-(i3i0I0TiuHI

0COOJIMBOCTI, IIarHOCTHKA,

mudepeHmianbaa giarHocTrka @II i mocTaHOBKa KIHIYHOTO miarHO3y. OmmcaHO peKOMEHIAIii Imo
Moudikarii crmocoOy KUTTS, a TAKOK TAKTHKA METUKAMEHTO3HOTO JTiKyBaHHS.

K/ITIOY90BI CJIOBA: dibpuistis nepencepab, MioKapAiaTbHANR MICTOK, JIarHOCTHKA, JTIKyBaHHS

OUBPULISILIUS NIPEACEPAUMN Y MAIIMEHTA MOJIOAOI'O BO3PACTA C
MHUOKAPJINAJTBHBIM MOCTUKOM

Kamunckuit C. B., Cunuuenko E. C., Mapmumovanosa Jl. A., Puiouunckuit C. B.
XapbKOBCKUI HallMOHANBHBIN yHUBepcuTeT nMeHu B. H. Kapasuna, r. Xapskos, YkpanHa

Ha nmpumepe kmmHnueckoro ciaydas ¢uobpmmusinun npencepauit (PIT) y nanmenta Mojaomoro Bospacra ¢
MHOKapAHaIbHBIM MOCTHKOM (MM) paccMOTpeHbI: aHaTOMO-(H3HOJIOTHIECKHe 0COOCHHOCTH, THarHOCTHKA,
muddepennnansias nuardoctnka ®II 1 mocTaHOBKA KIMHUYECKOTO auarHo3a. OmnncaHbl peKOMEHIalnH 110
Mo uKanuy 00pasa KU3HH, a TaKKe TAKTHKA MEAMKaMEHTO3HOTO JICUCHHS.

K/TIOYEBBIE C/IOBA: dubprutanus mpencep i, MEOKapIHalbHBIH MOCTHK, JHATHOCTHKA, JICYCHUE

INTRODUCTION

AF is the most common supraventricular
tachyarrhythmia, in which the presence of foci
of uncoordinated electrical activity in the atria,
as well as disruption of the sequence and pulse
propagation through the myocardium lead to a
decrease in the contractility of the heart [1].

AF is the most common form of heart
rhythm disturbance. This type of arrhythmia
occurs in 1-2 % of the entire adult population
and predominates in older men. In young
people under the age of 25 almost does not
occur, with age, its frequency increases from

© Kaminsky S. V., Sinichenko E. S.,
Martymianova L. O., Rybchynskyi S. V., 2017

0.5 % at the age of 40-50 years and to 5-15 %
in 80-year-olds [1-3].

Over the past two decades, there has been an
increase in the prevalence of AF among the
urban population 6-fold, and 3-fold — in the
rural population. The appearance of AF
increases the overall mortality among men by
50 %, and among women by 90 %, after
excluding the influence of age and other factors
[1, 4].

For the onset of AF, a trigger mechanism is
necessary, and often this mechanism is the foci
of automatism located near the pulmonary
veins.  Cardiovascular  diseases (arterial
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hypertension, ischemic heart disease, chronic
heart failure, hypertrophic cardiomyopathy, etc.
including MB) may precede AF and cause it to
develop. These diseases lead to myocardial
heterogeneity, violation of the electric pulse,
dispersion of refractory periods, which causes
the formation of the mechanism of re-entry and
contribute to the preservation of AF [1-2].
There is also an idiopathic AF, the cause of
which is not established [1].

OBJECTIVE

To show the features of the management of
a young patient with AF in combination with
the MB. MB is a congenital anomaly of the
development of the coronary arteries, in which
part of the artery passes in the thickness of the
myocardium and can be squashed during its
operation [5].

Types of bridges: superficial (short (3—
5mm), long (30-40mm)) and deep
(penetration thickness up to 1 cm) [6]. The
incidence of MB can vary from 5 % to 87 %.
MB, as a rule, benign pathology of vascular
development, which in 0,5-4,9 % of cases is of
clinical importance and can be the cause of
angina, myocardial infarction, ventricular
tachycardia, AF, and sudden death [7].

MATERIALS AND METHODS

Clinical case. A man is 26 years old, he
complains of periodic interruptions in the work
of the heart, palpitation without a clear
connection with the provoking factor more
often after playing sports; dizziness; general
weakness. There are complaints from other
bodies and systems.

Anamnesis of the disease. The first
appearance of the AF was during the study in
February 2013. The patient was hospitalized in
the city clinical hospital Ne 27, the rhythm was
restored by amiodarone. After that, he
occasionally took metoprolol, while observing
short-term episodes of uneven rhythm up to 10
seconds with physical activity. There was an
episode of AF during the sport. Man was
hospitalized with repeated paroxysm in the
hospital, where the sinus rhythm was restored
by amiodarone in 2015.

The next relapse of AF was after drinking
alcohol in May 2016. The attack was stopped
by amiodarone, the consultation of the
cardiosurgeon-arrhythmologist was recom-
mended. He was hospitalized in KhNION in
May 2016, where on May 27, 2016 the patient
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underwent radiofrequency ablation (RFA) with
the isolation of pulmonary veins, linear ablation
on the roof of the LP.

The patient asked for a consultation at the
Department  of Internal  Medicine  of
V. N. Karazin Kharkov National University
with complaints about periodic interruptions in
the work of the heart, palpitation without a clear
connection with the provoking factor; dizziness;
general weakness in 10 April 2017.

Anamnesis of life. Living conditions are
satisfactory. He is working as a system
administrator. In childhood, he notes varicella,
colds.  Chronic  diseases are  denied.
Tuberculosis, viral hepatitis, diabetes, mental
and venereal diseases are denied. Injuries and
other operations are denied. The presence of AF
in the mother. The allergic anamnesis is not
burdened. Bad habits are not abusing alcohol
and are not taking drugs.

Objective status. The general condition is
relatively satisfactory, the consciousness is
clear, the position is active. Asthenic physique,
height — 192 cm, weight — 80 kg, BMI -
21.7 kg/m?. Skin covers and visible mucous
membranes are clean, pale pink, there is no
cyanosis. Lymph nodes are not enlarged.
Thyroid gland is not visually determined,

clearly not palpable, is painless.
Musculoskeletal system without features.
Peripheral edema are absent.

Respiratory system: above the lungs
percussionally pulmonary sound, vesicular

breathing. The HDR is 23 beats per minute.

Cardiovascular system: the boundaries of
relative cardiac dullness are not biased. Cardiac
activity is rhythmic, tones are muffled, heart
rate is 95 beats per minute, BP on both hands is
110/70 mm Hg

The abdomen is of regular shape, not
enlarged. Superficial palpation is painless, the
symptom of irritation of the peritoneum is
negative. The liver at the edge of the costal arch
is painless during the palpation, the edge is
smooth. The spleen is not palpable. The
symptom of «effleurage» is negative on both
sides.

RESULTS AND DISCUSSION

Clinical blood test. (11.04.17) Hg — 142 g/I,
RBC — 4.77* 10"/, WBC. — 4.1* 10%/L, ESR —
6 mm/hour, LYMPH. — 20 %, MONO. — 3 %.

Clinical analysis of wurine. (11.04.17)
Specific weight-1020, protein is absent, glucose



is absent, WBC — 0 in sp.,, L — 2 in p,
transitional epithelium is absent.
Biochemical analysis of blood (11.04.17)

Total bilirubin — 5.7 mkmol/l, direct —
2.9 mkmol/l, indirect — 9 mkmol/l, AlAt —
3led/l, AcAt — 37ed/l, creatinine —

110 mkmol/l, glucose — 4,1 mmol/l, TP — 0 unit.

Hormones of the thyroid gland (17.02.13)
TTG - 2,1mkMed/ml, T4 St. — 16,8pmol/I.

Lipidogram  (11.04.17):  total  blood
cholesterol is 5.8 mmol/l, HDL is 1.61 mmol/L,
LDL is 3.76 mmol/l, TG is 1 mmol/l, KA —
2.06

Coagulogram (11.04.17) fibrinogen is 2.66,
fibrin is 12, prothromb. ind. — 82 %.

ECG: 18.04.17 — sinus rhythm, incomplete
blockade of anterior branch of LNGG. HR of
83 beats/min. Normal position of electric axis
of heart.

Echocardiography  (14.04.17): Myocodal
noncompactness at the top of the left ventricle,
the chambers of the heart are not enlarged,
violations of LV wall kinetics have not been
revealed.

Multidector CT coronary artery angiography
(04/04/2015). Left main coronary artery (LM):
atherosclerotic plaques and visible narrowing of
the lumen are not revealed. Left atrial
descending artery (LAD): At the level of the
middle and distal part, the artery is closely
attached, and also passes through the
myocardium of the left ventricle, at a shallow
depth, for 65 mm (variant of the myocardial
bridge). Left stroke artery (LSx): Relatively
significant narrowing of the lumen of the artery
was not detected. Intermediate branch of left
coronary artery (RI): Contrasted enough,
significant narrowing of the lumen is not
determined.

Right Coronary Artery (RCA): Dominance
of the right coronary artery. The artery and its
branches are contrasted sufficiently without
apparent constriction. There were no destructive
changes in the bones at the investigated level.
Thinning of a compact layer of the myocardium
with a thickening of the noncompact layer in
the region of the apex and posterior wall, in
close proximity to the apex

Daily monitoring of ECG (11/04/2017):
monitored ECG was carried out for 20 hours 57
minutes. The average heart rate in the daytime
is 83 beats/min, the average during the night
sleep is 70 beats / min. The variability of the
rhythm is moderately reduced. A total of 1215
(max 212 from 21:00 to 22:00), 9 paired, 2 runs
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of unstable supraventricular tachycardia,
parasystole-2, monomorphic were identified.
Deviations of the ST segment are not fixed.

HRV: The total power of the HRV spectrum
is low (TP: 340 ms2).

The level and ratio of autonomic influences
in cardiac rhythm modulation (VLF: 178ms?,
LF: 95ms®>, HF: 60ms®) indicate a
predominance of humoral metabolic regulation.

Differential diagnosis of AF. The reasons for
the development of AF in this patient may be
several factors:

1) The presence of MB contributes to
ischemic damage to the myocardium, which
leads to its structural change and disruption of
the normal structure of the tissue.

2) Noncompactness of the myocardium,
which leads to inhomogeneity of the
myocardium and impaired conduction of the
pulse along it.

3) Sympathicotonia and regular physical
activity can cause the formation of foci of
abnormal electrical activity due to shortening of
the action potential and refractory period.

4) Drinking alcohol leads to an increase in
the tone of the sympathetic nervous system.

5) Burdened heredity — the presence of AF
in the patient's mother could contribute to its
occurrence in our patient.

In this way, it is not possible to single out
one single cause of AF, and hence the patient's
treatment should be comprehensive and
directed to all causes of the onset of the disease.

CONCLUSIONS

Clinical diagnosis. Main: Myocardial bridge
of the LAD. Persistent form of atrial
fibrillation, tachysystolic form. Radiofrequency
ablation of the arrhythmogenic focus (isolation
of pulmonary veins, linear ablation on the roof
of the LP in 2016). Frequent supraventricular
extrasystolic arrhythmia. Running unstable
supraventricular tachycardia. CH 0 thsp.

Treatment plan:

1) Clinical follow-up at a cardiologist,
neuropathologist, endocrinologist.

2) Control daily monitoring after 2 months.

3) Motor mode with moderate dynamic
physical loads (increasing the walking distance
to 30 km per week).

4) Medication:

- Bisoprolol 5mg heart rate control with
dose selection,

- Magnesium, pyridoxine for 1 tablet 3 times
a day during 1 month.
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PROSPECTS FOR FUTURE STUDIES features of the course and methods of diagnosis

rarely possible to meet patients younger than 30
with a persistent AF. In this clinical case, the

of AF with a concomitant myocardial bridge in
a young patient after radiofrequency ablation
are displayed.

In the daily practice of a cardiologist, it is

REFERENCES

1.

Sychev O.S. Fibrillyaciya predserdij. Sovremennye podhody k lecheniyu i profilaktike oslozhnenij u
pacientov s soputstvuyushchej patologiej serdca. / Sychev O.S. // Ukrains'kij medichnij chasopis / Sychev
0.S. — Kiev, Ukraina: OO0 «Morion», 2011. — (6). — S. 54-58.

. Belyalov F. I. Fibrillyaciya predserdij. / Belyalov F. I. // Aritmii serdca / Belyalov F. I. — Rossiya,
Irkutsk: RIO IGMAPO, 1996. — (5). — S. 45-50.

Mandel V. Dzh. Glava 7. Predserdnye narusheniya ritma: osnovnye koncepcii / Mandel V. Dzh // Aritmii
serdca. Mekhanizmy, diagnostika, lechenie. / Mandel V. Dzh. — Rossiya, Moskva: Medicina, 1996. — (t.
1). — S. 346-379.3. Mandel V.

Diagnostika i lechenie fibrillyacii predserdij / Syrkin A. L., Sulimov V. A., Fomina I.G. tain.]. //
Kardiovaskulyarnaya terapiya i profilaktika. — 2005. — Ne 4. — S. 347-356.

Miokardial'nye mostiki / Bokeriya L. A, Suhanov S. G., Sternik L. I, SHatahyan M. P. — Rossiya, g. Perm'":
NCSSKH im. A. N. Bakuleva RAMN, 2013. — S. 158.

Korotaev D. A. Miokardial'nye mostiki:sovremennoe sostoyanie problemy / Korotaev D. A. // Patologiya
krovoobrashcheniya i kardiohirurgiya. — 2012. — Ne 1. — S. 85-89.

Belov YU.V., Bogopol'skaya O.M. Miokardial'nyj mostik — vrozhdennaya anomaliya koronarnogo rusla /
Belov YU.V., Bogopol'skaya O.M. // Kardiologiya. — 2004. — Ne 12. — S. 89-94.

62



Series «Mediciney. Issue 32

UDC: 616-01
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Any disease is the result of the interaction of pathologic process and the patient's personality, so the basis
of optimal treatment strategy is physician and patient partnership in the fight for recovery and/or the most
beneficial progress of chronic diseases with the highest possible quality and life expectancy. The
implementation of this postulate is only possible with correct diagnosis, which presents some difficulties in
this case. Due to individual approach we were able to find the optimal treatment and not to harm the patient.
We recommend for all who works in practical medicine to put into the basis of the treatment, first of all, the
patient's personality.

KEY WORDS: individual approach to the patient, formation of right atrium, optimal treatment

BAKJ/IMBICTbD IHAUBIAYAJIBHOI'O IIAXOAY A0 INTAIIEHTA HA ITPUKJIAJI
KJITHIYHOI'O BUITAIKY

Kauioanosa A. 0.1, Aboen Baxxao O. []c. 1, Acaoace C. ,ZI.Z, benan C. A. C.3, Jucenxo H. B.
! XapkiBcpkuii HanionansHuit yaiBepcuter imeni B. H. Kapasina, m. Xapkis, Ykpaina

2 XapKiBCHKUI MICHKHU MIEpUHATANBHUI IEHTP, M. XapKiB, YKpaiHa

¥ Mexmmoc Hopapeiin, droccensnopd, Himeaunna

Bynp-sika xBopoOa € pe3ynbTarT B3a€MOJIl MAaTOJOTIYHOrO MPOLECy 1 IHAMBIAYaJbHOCTI MAlli€HTa, TOMY
OCHOBY ONITHMAJIbHOI TAKTUKH JIKYBaHHSI CTAHOBHUTH MIAPTHEPCTBO MAlli€HTA 1 JIikapsi B 60poThO1 3a 01y KaHHS
i/a00 MaKCHUMajbHO CIPUSTIMBHN XPOHIUHHI Iepedir XBOpoOM 3 MaKCHMallbHO MOXKJIMBUMH SKICTIO 1
TPUBAIIICTIO KUTTs. Peaizallisi JaHOTO MOCTYNATy MOMKJIMBA TUIBKH NP MOCTAHOBI NPaBHIBHOTO J[iarHO3Y,
10 NPEJICTaBJIAIO MEeBHI TPYAHOLIl B HAIIOMY BMIAJKY. 3aBJISKH IHIWBINyaJbHOMY IiJXOLy HaM BJAAIOCS
migiopatn onTUMalibHE JIIKYBaHHS 1 HE HAIIKOJUTH TalieHTy. PekoMeHayeMo BCIM Mpallolo4YiM B
NpaKTHYHIA MEAMIMHI CTABUTH B OCHOBY JIIKYBaHHSI, IIEpIII 32 BCE, iHANBIAYalbHICTh Nalli€HTA.

K/IIFO490BI CJIOBA: iunuBinyajpHUIl TiOXiJ A0 TMAalli€HTa, YTBOPEHHS NPaBOro Iepelnceps,
ONTHMAaJIbHE JIIKYBaHHS

BA’KHOCTb UHAUBUAYAJIBHOI'O NOAXOJA K HAIIUEHTY HA IPUMEPE
KIIMHUYECKOI'O CJOYYAS

Kaunoanosa A. A.l, Aboen Baxxao O. /. 1, Acaoace C. ﬂ.z, Bbenan C. A. C.3, JIvicenxo H. B.*
! XapbKOBCKUI HalMOHaIbHBIA yHUBepcuTeT uMenu B. H. Kapasuna, r. XaprkoB, Ykpanna

2 XapbKOBCKUI IOPOJICKON NepUHATaNbHBIN HEHTP, I. XapbKoB, YKpauHa

¥ Memmmoc Hopapeiin, Jlroccensnopd, lepmanmus

Jlrobast Goie3Hb €CTh pe3ysbTaT B3aUMOJICHCTBUS MATOJIOTHYECKOTO Mpollecca M HMHAWBUIYalTbHOCTH
nmangueHTa, Mo3TOMYy OCHOBY ONTUMAIILHON TaKTHUKH JIEYEHUSI COCTABISET TMapTHEPCTBO MAIlMEHTAa W Bpa4da B
O0oprOe 3a BBI3IOPOBJICHHE W/WIM MaKCHMAaJlbHO OJIArOTMPUSTHOEC XPOHHYECKOE TeueHHe OOJIe3HH C
MAaKCUMAJIbHO BO3MOXHBIMU KAa4Y€CTBOM U IPOJOJDKUTCIBHOCTBIO XKU3HU. Peanmauml JaHHOT'O IOCTYyJaTa
BO3MOXHa TOJBKO IIPU MOCTAHOBKE IMPABUJIBHOTO JWArHo3a, 4TOo MNPEACTaBIAIO HEKOTOPBLIE TPYAHOCTH B
HaiieM ciiydae. biarogapst vHANBUya IbHOMY MOAXOY HaM YAalIoCh NOA00paTh ONTUMAIBHOE JICUCHHE U HE
HaBpCIWUTH HAIUCHTY. PeKOMeH}IyeM BCEM pa60Ta}oumM B HpaKTH‘IeCKOﬁ MEIUIIUHE CTaBUTh B OCHOBY
JICUCHUA, IPEKIEC BCCTO, MHIUBUAYAJTIbHOCTD IMMAlUCHTA.

© Kaydalova A. O., Abdel Wahhab O. Dzh.,
Asaje S. D., Belal S. A. S., Lysenko N. V., 2017 63
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K/IIIOYEBBIE CJIOBA: wHaMBUAYyaibHBIA MOAXOJ K IAIMEHTY, 00pa3oBaHHME MPABOrO IpEAcepus,

OIITUMAJIBHOC JICUCHUC

INTRODUCTION

A patient (Latin «patiens» — suffering,
enduring) is a person who receives medical care
and uses medical services regardless of the
presence or absence of a disease [1].

The goal of any medical procedure is to
achieve the best clinical result with the greatest
possible improvement in the quality and life
span of the patient while minimizing the cost of
therapy [2]. The basis of the approach is the
cooperation of the doctor and patient in all
spheres of life of the latter. We vividly
elaborated the importance of an individual
approach to the patient on the example of this
clinical case.

OUR PATIENT

Passport data: a man, 52 years old, a resident
of the city, a pensioner.

At the time of admission, he complained of
piercing pain in the middle third of the rib cage
on the left that occurs when weather changes.
Pain lasts for several hours, does not irradiate,
disappears spontaneously or after taking
isosorbide dinitrate, there is no connection
between chest pain and physical exertion;
rhythmic heartbeat, appears mainly with
excessive physical exertion, lasting up to 10
minutes, disappearing spontaneously; rare
episodes of single extrasystole without any
clinical manifestations lasting up to several
minutes; dyspnea when performing excessive
physical exertion, disappears at rest within 3-5
minutes.

ANAMENESIS OF THE DISEASE

Till May 2014 there were no complaints
from the cardiovascular system: blood pressure
was not monitored properly, during medical
examination at work, the indicators were
recorded within the limits of normotension or
hypotension; suffered acute Q-positive anterior
myocardial infarction from 09.05.14; he was
treated repeatedly as an outpatient and inpatient
at the place of residence; last month, he took
aspirin, atorvastatin, isosorbide dinitrate when
the need arises. His current visit to the hospital
was planned for the purpose of medical
examination and if necessary, correction of
therapy.
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ANAMNESIS OF LIFE

In 2009 during esophagogastroduodenoscopy
erosive  gastritis was detected  without
accompanying clinical manifestations, there
was no treatment prescribed, no medical
documentation was provided; smoked for 20
years about 20 cigarettes a day, quitted smoking
from 09.05.14. Diabetes mellitus, Botkin’s
disease, had no history of tuberculosis. There
was no allergy.

OBJECTIVE STATUS

The general condition is satisfactory, the
consciousness is clear, the patient is active.
BMI 21 kg/m?. Skin and visible mucous
membranes without features. Peripheral lymph
nodes are not enlarged. The thyroid gland is not
clearly defined. Musculoskeletal —system
without features. On percussion of lungs, a
pulmonary sound, on auscultation breathing is
vesicular. Sinus rhythm, muffled tones, pulse =
heart rate = 65 beats/min, BP on both hands
120/80 mm Hg. The abdomen is of normal size,
soft, painless. The liver is at the edge of the
costal arch, painless. No abnormalities in
physiological functions (according to the
patient). Negative Pasternatsky’s symptom on
both sides. Absent shin Edema.

PLAN OF SURVEY

Clinical blood test, a clinical urine analysis,
a biochemical blood test (total cholesterol,
bilirubin, AIAT, AsAT, fasting blood serum
glucose, creatinine, urea, potassium, sodium),
chest X-ray, ECG, ultrasound of the heart, daily
monitoring of ECG and blood pressure.

SURVEY RESULTS

Clinical blood test: the parameters are within
the normal range.

Clinical analysis of urine: parameters are
within the normal limits.

Biochemical blood test: hypercholes-
terolemia.
Chest X-ray: Absence of Focal and

infiltrative changes in the lungs. The root
structures are not expanded. Sinuses are clear.
The diaphragm is clearly delineated. The heart
is of normal shape and size. The aorta is not
changed.



ECG: Sinus rhythm, regular, heart rate
54 beats/min (bradycardia). Scarring of the
myocardium in the apical anterior-septal region.
Q wave is positioned in the Ill standard lead.
The disturbance of repolarization processes is
diffuse.

Daily monitoring of ECG and blood
pressure: During the whole period of
observation against the background of a sinus
rhythm the patient had an average heart rate of
67 beats/min, single supraventricular and
ventricular  extrasystoles  were  recorded.
Ischemic ECG changes are not recorded. The
systolic and diastolic blood pressure are
characteristic for normotension throughout the
observation period.

Echocardiogram  (one  month  before
admission, provided by the patient): Sclerotic
changes in the walls of the aorta, valves of the
aortic and mitral valves. Dilation of the left
atrium. Dilation of the ascending aorta.
Hypertrophy of myocardium of the left
ventricle. Hypokinesia of the myocardium of
the interventricular septum, apex and antero-
lateral wall of the LV. Aneurysm of the upper
left wventricle and apical segment of the
interventricular septum. Pathological formation
in the cavity of the right atrium (thrombus?
myxoma?) with the size 26,6x8,8 mm. EF
38 %.

Echocardiography (in current hospitali-
zation): Sclerotic changes in the walls of the
aorta, valves of the aortic and mitral valves.
Dilation of the left atrium. Dilation of the
ascending aorta. Hypertrophy of myocardium of
the left wventricle. Hypokinesia of the
myocardium of the interventricular septum,
apex and antero-lateral wall of the LV.
Aneurysm of the upper left ventricle and apical
segment of the interventricular septum. EF
43 %. No relevant information in cavity of the
right atrium was obtained.

Echocardiography (again in the present
hospitalization): Sclerotic changes in the walls
of the aorta, valves of the aortic and mitral
valves. Dilation of the left atrium. Dilation of
the ascending aorta.  Hypertrophy of
myocardium of the left ventricle. Hypokinesia
of the myocardium of the interventricular
septum, apex and antero-lateral wall of the LV.
Aneurysm of the upper left ventricle and apical
segment of the Interventricular septum.
Vascular network Chiari in the cavity of the
right auricle. EF 41 %.
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Exercise stress test: the presence of
myxoma/right atrial thrombus is a relative
contraindication to the conduct of this test, so
the procedure was not performed.

CLINICAL DIAGNOSIS

CHD: Atherosclerosis of the aorta.
Postinfarction (09.05.14 Q-positive antero-
posterior-apical) cardiosclerosis. Aneurysm of
the tip of the left ventricle. Aneurysm of the
apex segment of the interventricular septum.
Formation of the right atrium (?). HF stage | 1st
functional class with reduced systolic function
of the left ventricle.

RECOMMENDED TREATMENT

Modification of lifestyle: dieting, regular
physical activity.

Drug therapy: clopidogrel 75 mg in the
afternoon until May 2015, aspirin 75 mg in the
evening, atorvastatin 20 mg at night, nebivolol
2.5mg in the morning, ramipril 2.5 mg in the
morning.

RECOMMENDED SURVEYS

Lipid profile and exercise stress test after
final diagnosis

Any disease is the result of the interaction of
the pathological process and the individuality of
the patient [3], therefore the basis of the optimal
treatment tactic is the partnership of the patient
and the doctor in the struggle for recovery and /
or the most favorable chronic course of the
disease with the highest possible quality and
life expectancy [2]. Implementation of this
postulate is only possible with the formulation
of the correct diagnosis, which presented some
difficulties in our case in view of the
ambiguous results of echocardiography.

In favor of expectant management regarding
the formation of the right atrium, the absence of
clinical signs of any of the presumed structures
of the right auricle, a significant harm to the
patient's health when choosing empirical
treatment of the assumed formations.

OUR TACTICS OF TREATMENT:
RESULTS

We regularly made telephone visits,
negative dynamics of the patient’s health was
not observed.

In  January 2015, spiral computed
tomography of the heart with contrast was
performed, no formations of the right atrial
cavity and Chiari vasculature were detected.
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We hurried slowly and respected the basic  everyone to rely on an individual approach to
law of medicine — do no harm. We recommend  the patient in real clinical practice.
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CHRONIC RENAL DISEASE AS A CAUSE
OF CARDIOVASCULAR PATHOLOGY
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The issues of etiology of development of cardiac changes in renal dysfunction, diagnostics and
establishment of clinical diagnosis are reviewed as illustrated by a clinical case. Recommendations on
lifestyle modification and medicament treatment tactics are described.
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Kynux 4. E., Mapmum'anosa JI. O.", Puéuuncekuii C. B.", Kapmeeniwsinu A. 0.
! XapkiBcokuit Hanionansauit yaisepeutet imeni B. H. Kapasina, m. Xapkis, Ykpaina
2XKJI 3T Ne 1 ®inii «1103» [TAT «YKp3ani3HUI», M. XapKiB, YKpaina
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Ha MNpuUMEPE KIMHUYCCKOI0 cCiiydad pacCMOTPEHbI BOIIPOCHI I3THUOJOTHMH PA3BUTHA KapAHUAJIbHBIX
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TUIICEPTCH3Ms, CepACUHAA HCAOCTATOYHOCTD

INTRODUCTION

Multiple studies have proven that renal
dysfunction [1] is an independent predictor of
cardiovascular morbidity.

Even a mild renal pathology, irrespective of
its etiology, considerably increases the risk of
arterial hypertension, coronary heart disease
(CHD), cardiac failure, and cardiovascular
death [2].

The risk of cardiovascular complications
occurs not only at renal failure terminal stage,
but also at early stages of renal function

© Kulik Y. E., Martymianova L. O.,
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decrease [3]. This is due to complex effect of
hemodynamic, metabolic, and endocrine
disorders associated with renal dysfunction on
myocardium and vessels [4]. The interrelation
between renal function and cardiovascular
system condition is obvious, which allows not
only combining kidney and heart affection and
chronic cardiac failure development into
cardiorenal continuum, but also introducing the
concept of «cardiorenal syndrome» into clinical
practice [5]. Its essence is as follows: kidney or
heart dysfunction with acute or chronic
development pattern aggravates the failure of
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each organ, thus increasing mortality due to
cardiac or renal pathology [6].

The renal pathology in the examined clinical
case is chronic pyelonephritis. This is a slowly
progressing, occasionally exacerbating bacterial
inflammation of renal interstitial, which leads to
irreversible changes in pelvicalyceal system, as
well as to elevated blood pressure and chronic
renal failure [7]. Chronic pyelonephritis can be
either a consequence of incurred acute
pyelonephritis or a primary chronic process [8].

Renal parenchyma infection occurs via
hematogenous pathway from remote foci (in
furunculosis, carbunculosis, abscess etc.) or via
ascending urinogenous pathway (in cystitis,
urethritis, prostatitis).

OBJECTIVE

The aim of the research is demonstration of
particulars of managing a patient with complex
cardiac pathology by an example of the
represented clinical case.

OUR CASE

Case history of a man 54 years old.

Complaints. Thoracalgias of pressing nature
(lasting about 3-5 minutes) appear at walk up
to 200 m. They have predominantly retrosternal
location. They are arrested by nitroglycerine
after 2-3 minutes. Dyspnea appears both after
walk and at rest. Headaches develop mainly at
blood pressure elevation. They are arrested by
citramonum after 20 minutes. Weakness.
Palpitation attacks lasting for a few minutes to
an hour, which develop upon blood pressure
elevation. Cough with expectoration of a little
sputum. Polyuria up to 2 | a day. The patient
presents no complaints from other organs and
systems.

Disease history. In 1999, the patient
underwent surgery due to the left kidney
carbuncle. Later, the patient was diagnosed with
chronic pyelonephritis. The patient reports
episodes of blood pressure increase since 2005;
the  maximum  blood  pressure  was
220/140 mm Hg. He did not receive any
treatment. Since June 2007, the patient has
noticed the appearance of palpitations episodes
associated with blood pressure elevation, which
are accompanied with weakness, shortness of
breath, and cough with expectoration of a little
sputum. In August 2007, the patient received
treatment in cardiologic department of the
Central Clinical Hospital, where he was
diagnosed with: persistent form of auricular
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flutter. Acute left ventricular insufficiency.
Pulmonary edema. Cardiac failure degree 2A.
The patient’s condition was improved as of the
moment of discharge, and sinus rhythm was
restored as a result of urgent defibrillation. In
2010, the patient was hospitalized to the Central
Clinical Hospital with complaints about pain in
cardiac area, which he could not arrest on his
own, and palpitations. He underwent a treadmill
test with a positive result. Coronaro-
ventriculography (CVG) was performed, and
multivessels disease of coronary bed has been
identified. Coronary artery bypass graft
(CABG) surgery (3 bypasses) was performed.
In July 2015, a new palpitation attack took
place. The patient was urgently hospitalized to
the Department of Intensive Care. The patient
was diagnosed with cardiac rhythm disorders —
persistent atrial fibrillation (AF) has been
identified, for which catheter ablation was
performed. The patient’s condition has
improved subsequent to the treatment
performed. It was recommended to continue
intake of anti-arrhythmic drugs (metoprolol 100
mg in the morning, losartan + hydro-
chlorothiazide 50 mg twice daily, nifedipine 40
mg in the evening).

Life history. The patient’s living conditions
are satisfactory. He denies any pernicious
habits. The patient’s medication history and
history of allergies are not aggravated. The
patient denies a history of tuberculosis, viral
hepatitis A, diabetes mellitus, psychic and
venereal diseases. His heredity is aggravated in
terms of cardiovascular diseases — coronary
heart disease and arterial hypertension.

Objective status. The patient’s condition iS
of moderate severity, his consciousness is clear,
and his position is active. The patient’s
constitutional type is normosthenic. His height
is 185 cm, his body weight is 78 kg, and the
body mass index is 22.9. His cutaneous
coverings are typical, pale pink. The lymph
nodes available for palpation are not enlarged.
The thyroid gland is not clearly identifiable.
Palpation is painless. The locomotor system is
unremarkable. Pastosity of lower extremities is
at the ankle level.

Respiratory  system.  The chest is
normosthenic. Condition after sternotomy.
Percussion: dullness of lung sound in posterior
lower lung portions along the scapular line at
the level of rib IX on the left and along the
paraspinal line at the level of rib X.
Auscultation: rales in lower lung portions



associated with decreased vesicular respiration.
Respiratory frequency — 23 per minute.

Cardiovascular system. The apex beat is
located in intercostal space V along the left
midclavicular line, diffuse (up to 3cm). At
topographic percussion, the left border of
relative heart dullness is located in intercostal
space v along the midclavicular line, and the
right one and the upper one are unaltered. The
cardiac activity is rhythmic. The heart sounds
are muffled. Heart rate = pulse — 110/min.
Blood pressure 180/120 mm Hg.

The abdomen has typical dimensions, it is
soft and painless. The liver is located at the
costal arch margin, it is painless. Costovertebral
angle tenderness is negative on the both sides.

RESULTS OF THE SURVEY

Clinical blood count (20.02.17): Hb -
162 g/l; erythrocytes — 5.12*10'%/1; leukocytes —
12.2*10%1; ESR — 7 mm/h; eosinophils — 2 %;
neutrophils: stab — 11 %, segmented — 78 %;
lymphocytes — 7 %; monocytes — 4 %; platelets
— 344 g/l; hematocrit — 48 %.

Urinalysis (20.02.17): Relative density —
1.007; protein — not identified; glucose — not
identified; leukocytes 57 in the field of vision;
pH —6.0.

Blood chemistry panel (20.02.17): Total
bilirubin — 16.5 umol/l; AST — 22 U/l; ALT —
13 U/l; creatinine — 111.98 pumol/l; urea —
7.7 mmol/l; glucose — 7.5 mmol/l. Glomerular
filtration rate measured by Cockcroft-Gault
method — 75.5 ml/min.

Chest X-ray examination results (23.02.17):
No focal or infiltrative changes are identified in
lungs. Pleuropericardial cords are seen on the
left. Venous hyperplasia signs are identified.
The roots are structured and not enlarged. The
sinuses are patent. The diaphragm is clearly
delineated. The heart is expanded on the left.
The aorta is unremarkable. Condition after
sternotomia.

ECG results (22.02.17): The rhythm is sinus,
regular. The heart rate is 73 bpm. Complete left
bundle-branch block.

EchoKG results (23.02.17):  Sclerotic
changes of aorta walls, aortic and mitral valve
cusps. Left ventricular myocardial hypertrophy.
Dilation of cavities of both atriums.
Regurgitation on pulmonary artery valve,
degree I-11. Ejection fraction — 65 %.

Daily ECG and BP monitoring results
(26.02.17): ECG: predominant rhythm is sinus,
with average heart rate 73 bpm at daytime and

69

Series «Mediciney. Issue 33

71 bpm at night. The circadian index is 1.02 %.
Rigid circadian heart rate profile, vegetative
denervation  signs. Individual ventricular
extrasystoles (1072) were registered during
observation period. No ischemic changes are
identified via ECG. Blood pressure: average
daily BP is 133/83 mm Hg (min
105/56 mm Hg, max 160/90 mm Hg). Circadian
index of systolic BP is 14 %. Circadian index of
diastolic BP is 17 %. The patient belongs to the
group with normal nocturnal blood pressure
decrease.

Ultrasonic  examination  of  kidneys
(24.02.17): Contracted left kidney. Cyst of the
left kidney. Microcalculosis of kidneys.

CLINICAL DIAGNOSIS

Coronary heart disease: stable effort angina
of functional class Ill. Atherosclerosis of
coronary arteries (coronaroventriculography
dated 09.12.10). Coronary artery bypass graft —
3 bypasses (26.12.10). Renal arterial
hypertension of Il stage, 3 degree.
Hypertensive heart. Persistent form of atrial
fibrillation. Catheter ablation (2015). Cardiac
failure stage Il A, functional class Il. Chronic
renal disease of stage Il. Carbuncle of the left
kidney  (1999).  Urolithiasis.  Secondary
pyelonephritis, remission stage. Secondary
contracted kidney. Cyst of the left kidney.

TREATMENT PLAN

1) Lifestyle modification:

— Change of daily routine (sleep duration not
less than 8 hours a day).

— Dieting and following of recommendations
on tolerable physical activity for this angina
pectoris functional class. The main training
technique in this case is slow walking without
acceleration, at the rate below the pain
threshold; after improvement of the patient’s
condition, achievement of walking rate 3-—
3.5km/h can be deemed quite satisfactory.
Duration of such exercise may comprise 20 to
60 min depending on the patient’s condition
severity. At home setting, the patient is
recommended to perform respiratory and mild
physical exercise 1-2 times daily.

2) Medicament therapy: Aspirin 75 mg;
Valsartan 80 mg in the morning and 80 mg in
the evening under blood pressure monitoring on
a long-term basis; Hydrochlorothiazide 12,5 mg
in the morning under blood pressure monitoring
on a long-term basis; Atorvastatin 20 mg in the
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evening; Amlodipine 5 mg twice daily under  vascular pathology developed in association
blood under blood pressure monitoring. with chronic renal disease, as well as

CONCLUSIONS

diagnostics and treatment methods.

This clinical case reflects the peculiarities of

incessant progression of combined cardio-
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THE FIRST CASE OF ATRIAL FIBRILLATION:
APPROACH ISSUES
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On the example of the clinical case of newly diagnosed atrial fibrillation, against the background of
ischemic heart disease, diagnostic issues, clinical diagnosis, treatment tactics were considered. The emphasis
was placed on the importance of lifestyle, the need for outpatient monitoring, timely examination and
correction of patient treatment, including surgical intervention.
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CBOE€YaCHOMY 0OCTE)KEHHI Ta KOPEKIIil JIIKyBaHHA MAIli€HTa, B TOMY YHCII 1 XipypridHOTO.
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Ha mnpumepe KJIMHUYECKOTO Ciydas BIIEPBBIC BBIABICHHOW (GUOpWLISIIMKA Tpeacepanii, Ha ¢GoHe
UIIeMHUYecKol OOJIe3HM cep/illa PACCMOTPEHBI BONPOCH JTUATHOCTUKH, YCTAHOBJCHUS KIMHHYECKOTO
JHarHo3a, TaKTHKH JICUCHUA. IlocTaBneHsl AKIICHTbI HAa 3HA4YCHUU o6pa3a KWU3HHU, HeO6XO}:[I/IMOCTI/I
aMOyIaTOPHOTO HAOJIIOICHHS, CBOEBPEMEHHOM 00CIIeIOBAaHUH M KOPPEKIUH JICUEHHS MallMeHTa, B TOM YHCIIe

U XUPYPTUYECKOTO.
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INTRODUCTION

Atrial fibrillation (AF) is a supraventricular
tachyarrhythmia characterized by chaotic atrial
electrical activity, high heart rate (> 350 bpm)
and irregular ventricular rhythm (with no total
AV  Dblockade), with ineffective atrial
contractions which is associated with an
increased risk of thromboembolism. AF is the
most common persistent cardiac arrhythmia,
frequency of which in the general population is
1-2 % [1-2].

AF affects more than 6 million people in
Europe and its prevalence in the next 50 years
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will at least double, considering aging of the
population.

AF increases the risk of stroke by 5 times,
and every fifth stroke develops against the
background of this arrhythmia. In patients with
AF ischemic stroke often end with death, leads
to more severe disability and recurs more often
than in patients with a stroke of a different
nature. Accordingly, the risk of death in
patients with stroke associated with AF
increases by 2 times and the financial costs of
treatment — by 1.5 times.

Prevalence of AF increases with age: from <
0.5 % at the age of 40-50 years to 5-15 % at
the age of 80 years [3-7]. This arrhythmia



Journal of V. N. Karazin” KhNU. 2017

develops more often in men than in women.
The risk of developing AF is about 25 % after
40 years [8]. Prevalence and incidence of AF
among representatives of the non-European
race have been studied worse.

In most patients, AF progresses steadily with
the development of persistent or permanent
forms against the background of the
development of the underlying disease. Earlier
diagnosis of arrhythmia would allow
prescribing medications timely to prevent not
only the effects of arrhythmia, but also the
progression of AF with the development of
refractory arrhythmia [1, 9-10].

The main risk factors for AF are age over 65
years, arterial hypertension (AH), coronary
heart disease (CHD), structural heart disease
(valvular dysfunction, hypertrophic
cardiomyopathy, systolic/diastolic heart
dysfunction, chronic heart failure (CHF),
hyperthyroidism, obesity, diabetes, chronic
obstructive pulmonary disease (COPD), sleep
apnea, chronic kidney disease.

In the tactics of the introduction of patients,
key points are singled out: emergency reduction
of the first occurrence of an attack (ensuring
optimal blood pressure (BP) and sinus
rhythm));  eliminating provoking factors
(lifestyle modification, treatment of previous
cardiovascular diseases); strokes risk
assessment (prescription of oral anticoagulants
to high-risk patients); blood pressure evaluation
and the prescription of appropriate therapy;
eliminating the main symptoms (antiarrhythmic
drugs, cardioversion, catheter ablation) [1, 10].

CLINICAL CASE

The patient is 59 years old, occupies an
administrative job, complains of exertional
dyspnea while climbing the stairs to the 4th
floor, unproductive paroxysmal cough after
considerable physical exertion (skiing), shins
swelling in the evening, increased fatigue, a
feeling of general weakness.

Antecedent anamnesis: 03.2006 — for the
first time a constricting sternal pain, short
breath when climbing to the 7th floor with a
stop at the 3rd. Symptoms were relieved after 1
tablet of nitroglycerin (0.5 mg). 18.03.2006 -
the heart pain becomes more intense. There's no
relief after nitroglycerin. The ambulance
delivered the patient to the cardiological
department of the hospital with an urgent
diagnose of «acute myocardial infarctiony». The
hospital diagnosis: «IHD: acute (18.03.06) Q-
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positive transmural myocardial posterior
infarction. Subocclusion of the right coronary
artery. 30% stenosis of the right

interventricular brunch. Hypertensive disease,
stage Ill». 11.05.06. — RCA stenting. The
patient controlled BP irregularly, led an active
lifestyle, was fond of mountain skiing and
worked in an administrative  position.
5.01.2017. — abrupt short breath when climbing
the stairs to the 5th floor, relieved after a short
rest. The symptom occurred repeatedly within
the next two weeks. 23.01.2017. — Atrial
fibrillation was registered for the first time on
the ECG in a clinic. 26.01.2017.
hospitalization in the cardiological department
of the hospital for examination and selection of
adequate therapy.

Patient anamnesis:  Profession: radio
engineer. At the age of 17 the patient underwent
tonsillectomy. The patient smoked at the age of
45-50 years (1 pack/month for 5 years).
Tuberculosis, diabetes mellitus, venereal
diseases, rheumatism, oncological, psychiatric
ilinesses, severe traumas are disclaimed by the
patient.

At the age of 16-17 — Botkin's disease.

Burdened hereditary anamnesis: father -
stable angina, hypertension. He died to a stroke
at the age of 79 years. Mother — cancer of the
gallbladder. The allergic anamnesis is not
burdened.

Obijective status: The general condition is
relatively satisfactory. Consciousness is clear.
The position is active. Emotionally stable.
Hypersthenic. Height 176 cm, body weight
100 kg. BMI = 32.3 (obesity of the | degree).
Skin covers, visible mucous are pure, pale pink.
Peripheral lymph nodes are not palpable.
Thyroid gland is moderately enlarged, painless
on palpation. CVS: heart rate is 80, pulse
61 beats/min, pulse deficit is 19. BP on the left
arm is 135/80 mm Hg. BP on the right arm is
140/80 mm Hg against the background of
antihypertensive therapy. During percussion the
boundaries of relative cardiac dullness are
uniformly widened: the left border is in the 6th
intercostal space, 1cm outward from the
midclavicular line, the right border is in the 4th
intercostal space, 2.5cm righter from the
sternum, the upper border is in the 2nd
intercostal space. At auscultation heart sounds
are muffled, arrhythmic, there is an accent of
the second tone over the aorta. Respiratory
system: BR — 16. Percutally above the lungs a
clear pulmonary sound is identified.



Auscultatory: vesicular breathing above the
entire surface of the lungs. The tong is clear and
moist. The abdomen is soft, enlarged in volume
due to subcutaneous fat, painless during
palpation. The liver protrudes 1 cm from under
the edge of the costal arch, painless during
palpation. The symptom of effleurage in the
lumbar region is negative on both sides.
Moderate edema of both lower limbs in the
region is determined.

Laboratory findings: Clinical blood analysis
(from 02.02.2017): increase in hemoglobin (Hb
169 g/l),  insignificant  erythrocytosis
(5,91 g/l), lymphocytosis (1-38,6 %), increase
in hematocrit (Ht — 51,0). Clinical urine
analysis (from 01.21.2017): the indices within
the limits of the norm, except for insignificant
proteinuria — 0, 043 g/I. Biochemical blood test
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(from 01.21.2017): the parameters are within
the norm except for the increase in the level of
urea (90 mmol/l), aminotransferases (ALT-6
UL, AST-43 UJL), hyperkalemia (K
5.19 mmol/L), increased atherogenicity
coefficient (4,1) and lowered HDL cholesterol
level (0,78 mmol/I). Thyroid hormones analysis
(from 30.01.2017) — all indicators are within the
norm.

Instrumental diagnostics: ECG  (from
01/26/2017): atrial fibrillation, heart rate
73 b/min.  Cicatricial changes in the

myocardium of the left ventricle in the region of
the posterior wall. Nonspecific intraventricular
conduction abnormalities. Echocardiography.
The dynamics of the results is presented in
Table 1.

Table 1

Dynamics of EchoCG results

Factor 2006

2017

Myocardial hypertrophy

in the left ventricle only

in both of the ventricles

Dilatation of cordial cavities | not revealed

dilatation of all cavities

Atherosclerotic Changes in the aorta only

in the aorta, aortic and mitral valve

akinesia of the posterior-apex-

akinesia in the posterior, posterolateral

Dyskinesia lateral segment of myocardium | and basal walls of the left ventricle
. o mitral regurgitation of I1-111 degree;
Pathological regurgitation not revealed tricuspid regurgitation of the | degree
Ejection fraction 61 % 44 %
Ultrasound of internal organs (from 1l and aVF by 1.5 mm were revealed. Angina

01/30/2017): Diffusive changes in the liver and
pancreas. Diffusive changes in the liver
parenchyma with its enlargement by the type of
fatty hepatosis. Polyp, kink and stagnation
gallbladder. Microrolithiasis. Hyperplasia of
thyroid gland, degree Il. Cysts of both parts of
the thyroid gland. Parathyroid hyperplasia on
the right.

Daily monitoring of ECG (from 30.01.17):
during all monitoring, atrial fibrillation was
recorded with an average heart rate of 71 b/min
with single and paired ventricular extrasystoles.
Supraventricular ectopic activity, «the mixed
type». Ventricular ectopic activity is the
«nocturnal type of arrhythmiax. Circadian index
—1.09 (rigid rhythm).

Veloergometry  (from  30.01.17): The
maximum power of the proposed load is 50 W.
The test is positive. The signs of coronary
insufficiency in the form of ST elevation in lead
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pain was not detected during the procedure.

Transesophageal echocardiogram  (from
03.03.17): a thrombus in the left atrial
appendage, no thrombi in the right ear and
atrium were detected. In the front part of the
NA a functioning oval aperture 0.15 cm in
diameter was detected.

Consultation of an arrhythmologists KNIUS
(from 03.03.17): The patient is recommended to
restore the heart rate a month after
anticoagulant therapy and repeated esophagus
EchoCG.

Clinical diagnosis:

Basic diagnosis:  IHD:  postinfarction
(18.03.2006  Q-positive  posterior) cardio-
sclerosis. PCA subocclusion. 30 % stenosis of
the right interventicular brunch. PCA stenting
(11.05.06). Hypertensive disease, stage Ill, the
2nd degree. Newly identified secondary atrial
fibrillation. EHRA I, CHADS-VASc-2, HAS-
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BLEED-1, CH I-lIA with diastolic LV
myocardium dysfunction (EF 45 %). Very high
additional cardiovascular risk.

Concomitant diagnosis:  thyroid gland
hyperplasia, the 2nd degree. Cysts of both parts
of the thyroid gland. Parathyroid hyperplasia on
the right. Diffusive changes in the liver with its
enlargement by the type of fatty hepatosis,
polyp of the gallbladder.

Recommendations  for  the  patient
approach: lifestyle modification; anticoagulant
therapy; sinus rhythm control: cardioversion or
heart rate control; treatment of arterial
hypertension; treatment of heart failure; re-
consultation of the arrhythmologists to
determine the tactics of restoring rhythm.

Taking into account the thrombus in the left
atrial appendage the patient should be treated
with a vitamin K antagonist (INR 2.0-3.0) and
repeat transesophageal echocardiography. If the
thrombus is dissolved, cardioversion can be
performed, after which lifelong therapy with
oral anticoagulants is prescribed. If the
thrombus persists, restoring the rhythm can be
refused in favor of controlling the frequency of
the ventricular rhythm, especially if the
symptoms of AF are controlled, given the high
risk of thromboembolism in the background of
cardioversion [1].

Treatment plan:

Non-drug treatment: diet: restriction of the
calorie value food, carbohydrates and fats, table
salt, adequate volume of consumed liquid;
physical activity (controlled physical activity);

REFERENCES

non-smoking, non-alcohol habits; body weight
control.

Medication:  Rivaroxaban 20 mg 1p/d;
Nebivolol 2.5-5 mg/d in the morning under the
control of the pulse and blood pressure (with
SBP < 105 or pulse < 50 the drug should be
canceled, ECG should be recorded and therapy
correction is performed); Amlodipine 5 mg;
Essentiale 1 caps. 2 p/d; resuming amiodarone
3 weeks later: if the pulse is 70 or more at
200 mg 2 times a day, if the pulse is less than
70 — 100 mg 2 times a day; re-conducting the
ECHO-KG 4 weeks later. In the absence of
thrombi in the atria, attempt to restore the
rhythm (cardioversion) [1, 11].

CONCLUSIONS

The example of a clinical case shows the
effect of excessive physical exertion and
psychoemotional factors on the onset of atrial
fibrillation and the progression of heart failure
in a patient who underwent myocardial
infarction. For the first time the emergence of
atrial fibrillation, 11 years after the infarction, is
not amenable to drug therapy. The further
tactics of the patient's management will depend
on the results of anticoagulant therapy and
repeated esophageal echocardiography.
Moreover, the strategy of monitoring the
frequency of ventricular rhythm is not inferior
to the rhythm control strategy for the
effectiveness of prevention of cardiovascular
mortality and morbidity [1, 12].

1. Rekomendacii po fibrillatii predserdiy // ESC Guidelines for the management of atrial fibrillation, 2016.
2. Yabluchansky N. I. Oriented to a practical doctor classification of atrial fibrillation / N. I. Yabluchansky,
L. A. Martimyanova // The Journal of V. N. Karazin Kharkiv National University, series «Medicine». —

2002. — Issue 4, Ne 546. — p. 6-11.

3. Population prevalence, incidence, and predictors of atrial fibrillation in the Renfrew Paisley study /
S. tewart, C. L. Hart, D. J. Hole, J. J. McMurray // Heart. — 2001. — Vol. 86, Ne 5. — P. 16-521.

4. Prevalence of diagnosed atrial fibrillation in adults: national implications for rhythm management and
stroke prevention: the Anticoagulation and Risk Factors in Atrial Fibrillation (ATRIA) Study // [A. S. Go,
E. M. Hylek, K. A. Phillips, et al.] // JAMA. —2001. — Vol. 285. — P. 2370-2375.

5. Secular trends in incidence of atrial fibrillation in Olmsted County, Minnesota, 1980 to 2000, and
implications on the projections for future prevalence / [Y. Miyasaka, M. E. Barnes, B. J. Gersh, et al.] //

Circulation. — 2006. — Vol. 114. — P. 119-125.

6. Prevalence, incidence and lifetime risk of atrial fibrillation: the Rotterdam study / [J. Heeringa, D. A. van
der Kuip, A. Hofman, et al.] // Eur. Heart J. — 2006. — VVol. 27. — P. 949-953.

7. Increasing prevalence of atrial fibrillation and flutter in the United States / G. V. Naccarelli, H. Varker,
J. Lin, K. L. Schulman // Am. J. Cardiol. — 2009. — Vol.104. — P. 1534-1539.

8. Lloyd-Jones D. M. Lifetime risk for development of atrial fibrillation: the Framingham Heart Study / D.
M. Lloyd-Jones, T. J. Wang, E. P. Leip // Circulation. — 2004. — Vol. 110. — P. 1042-1046.



Series «Mediciney. Issue 33

9. Outcome parameters for trials in atrial fibrillation: executive summary. Recommendations from a
consensus conference organized by the German Atrial Fibrillation Competence NETwork (AFNET) and
the European Heart Rhythm Association (EHRA) / [F. P. Kirchho, A. Auricchio, J. Bax, etal.] // Eur.
Heart J. —2007. — Vol. 28. — P. 2803-2817.

10. A survey of atrial fibrillation in general practice: the West Birmingham Atrial Fibrillation Project /
[G. Y. Lip, D.J. Golding, M. Nazir, et al.] / Br. J. Gen. Pract. — 1997. — Vol. 47. — P. 285-289.

11.Ricard Ph. Cardioversion of atrial fibrillation: How and when? / [Ph. Ricard, K. Yaici, J.P. Rinaldi, et al.]
/l Eur. Heart. J. — 2003. — Vol. 5, Suppl. H. — P. H40-H44.

12.Van Gelder 1. C. A comparison of rate control and rhythm control in patients with recurrent persistent
atrial fibrillation / I. C. Van Gelder, V. E. Hagens, H. A. Bosker // N. Engl. J. Med. — 2002. — Vol. 347. —
P. 1834-1840.

75



Journal of V. N. Karazin” KhNU. 2017

UDC 616.24-005.7

MASSIVE PULMONARY EMBOLISM IN OLDER PATIENT:
SURVIVAL DESPITE STATISTIC DATA
Makharynska O. S.%, Doroshenko O. V. Rahul M.

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 25 Kharkiv city clinical multidisciplinary hospital, Kharkiv, Ukraine

Massive pulmonary thromboembolism is presented in this article on example of clinical case. Clinical
investigation, prognosis evaluation tools, diagnosis and acute phase treatment along with prevention of
recurrent episode of pulmonary embolism presented. Observed and described clinical case of pulmonary
embolism in older patient, when patient was mistakenly diagnosed in emergency department as acute
coronary syndrome patient.

KEY WORDS: pulmonary thromboembolism, massive, older age, treatment, disease prevention

KJITHIYHUI BUITAJIOK MACOBAHOI TEJIA Y MALIEHTA IOXWJIOI'O BIKY: BUXKUTH
BCYIEPEY CTATUCTHII

1 2 1
Maxapunceka O. C.", [Jopowmenko O. B.°, Paxyn M.
1 . o . o . . . . . .
XapkiBcbKui HauioHanbHUM yHiBepcuteT iMeH1 B. H. Kapasina, M. XapkiB, Ykpaina
25XapkiBcbKa MichKa KJIiHIYHa OaraTonpodinbHa JikapHs, M. XapKiB, YKpaiHa.

MacuBHa TpomMOoeMOomis JiereHeBoi apTepil NpeacTaBieHa B I CTaTTi HA NPUKIANI KIIHITHOTO
BUMAJAKY. [IpeacTaBieHi METOM BCTAHOBJICHHS JAiarHO3y, IHCTPYMEHTH Ul OLIHKH MPOTHO3Y, AIarHOCTHKA
Ta JIKyBaHHSA TOCTPoi a3y mopsa 3 MPO(DITAKTHKOK PEIHINBYIOYNX CIMTi30[iB 3aXBOPIOBaHHSA. Y CTaTTi
TPeICTaBICHAN KIIHIYHIHA BHIIQJAOK JIETEHEBOI eMmOomil y mMmali€eHTa MOXWIOr0 BiKy, KONH Yy BiImiJIeHHI
HEBIJKIAIHOI JOMOMOTH Tali€eHTy OyB NMOMMJIKOBO IOCTAaBJICHHH JMiarHO3 TOCTPHH KOPOHApHUH CHHAPOM
XBOPOTO.

KITIO490BI CJIOBA: TtpoM0oeM0oIi3M JIeTEHEBOI apTepii, MaCWBHHH, IMOXWIMHA BiK, JIKyBaHH,
npodiTakTHKa 3aXBOPIOBAHHS

KJIMHUYECKUHN CJOYYA MACCHUBHOM TOJIA Y HOKUJIOTO MALIMEHTA: BBI)KHUTh
BONPEKU CTATUCTHUKE

1 2 3
Maxapunckasn E. C.”, /Jlopowmenko O. B.°, Paxyn M.
1 o .
XapbKoBCKM HalMOHANBHBIN yHUBepcuTeT uMenu B. H. Kapasuna, r. XapekoB, Ykpauna
2
25 XapbKOBCKasi TOPOJICKasi KIIMHWYecKasi MHOTonpomiIbHast OoNbpHMIA, XapbKoB, YKpanHa

MaccuBHas jerousasi TpoM603MOOJHS IIPECTaBICHA B 3TOM CTaThe HA MpUMEpe KIMHUYECKOTO CIydas.
OmnmcaHbl NMOCTAaHOBKA JMAarHo3a, MHCTPYMEHTHI OIICHKHM NPOTHO3a 3a00JieBaHUS, AMATHOCTHKA U JICUEHHE
ocTpoii (ba3bl, a TakkKe METOMAbI MPOQPHIAKTHKH MOBTOPHOTO 3Mmu30jAa 3abosieBanust. OnucaH KIMHHUYSCKHI
ciaydait TpomM0O3MOONIMM JIETOYHOH apTepud y TanWMeHTa IIOKWIOTO BO3pacTa, KOIJa B OT/CICHUH
HEOTJIO)KHOW TOMOIIY OBIT OIIMOOYHO JUATHOCTHPOBAH OCTPBIA KOPOHAPHBIN CHHAPOM.

K/TIOYEBBIE CJIOBA: TpoM0603M0O0JIM3M JIETOYHON apTepru, MaCCHBHBIHN, TIOKUIION BO3PACT, JIEUCHHE,
npodunakTuka 3a00eBaHUs

side of the heart thrombus [1]. In 95 % of cases,
INTRODUCTION PE is a consequence of deep vein thrombosis

Pulmonary thromboembolism (PE) is an  (DVT), therefore, in modern literature the term
acute blockage of the trunk or branches of the  «pulmonary embolismy is often replaced by the
arterial system of the lungs with a formed inthe  term «venous thromboembolismy» [1-2]. PE is
veins of the circulatory system or in the right  the third most common type of pathology of the
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cardiovascular system after ischemic heart
disease and stroke. Long-term complication of
PE reported in medical literature is chronic
thromboembolic pulmonary hypertension with
incidence of 0.1-9.1 % within the first two
years after a symptomatic PE event [2].

CLINICAL CASE

A T73-year old man was admitted by
ambulance in the emergency department (ED)
of 25 Kharkiv city clinical multidisciplinary
hospital with complains on sudden severe
dyspnea in the slightest physical exertion,
periodical burning pain in the heart area without
clear connection with physical exertion ~
15 min duration.

ANAMNESIS MORBI

All complains started a day ago, in
anamnesis morbi remarkable were myocardial
infarction in 2009, transition ischemic attack in
January 2016, CAD history and arterial
hypertension for many years (bisoprolol and
aspirin were taken from time to time).

ANAMNESIS VITAE

Childhood infections, injuries, tuberculosis,
sexually transmitted diseases were denied by
patient. Hereditary diseases are not identified.
Allergic history is not burdened. Smoking —
denied, do not abuse alcohol.

OBJECTIVE EXAMINATION

Conciseness — clear, state — severe, body
position — active. Patient was orientated in
place, time, his personality. Pale skin and
mucosae, cyanosis. Thyroid: no pathological
changes. Musculoskeletal — system no
pathological changes. Breath rate (BR) — 22—
24 /min.  Lung percussion: no clinically
significant changes. Lung auscultation: hard
breathing. Borders of the heart: left border —
outside of midclavicular left line on 2 cm,
others — within normal parameters. Heart
auscultation: rhythmic, heart tones — muffled.
Pulse — rhythmic, 120 bts/min. Blood pressure
(BP) 110/90 mm Hg. Abdomen: normal size,
symmetric, unpainful. Liver: liver margin is
5 cm below right rib cage, solid, no pain during
palpation in right hypochondria. Spleen:
normal. Pasternatsky symptom — negative from
both sides. Edemas: right leg was edematous
below knee joint comparing with left low
extremities, leg slightly painful in edematous
area during palpation.
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In ED, preliminary diagnosis of unstable
angina with community-acquired pneumonia
was done because of significant leukocytosis
(19,5*10%1) with left-side shift presented in
complete blood count (CBC), symptoms and
anamnesis morbi data of the patient, who hasn’t
took medication as it was needed. BR was 20—
22 in min, heart rate (HR) around 120 bts in
min, BP 110/90, low extremities — not very
remarkable changes in left calf area. But
clinical probability of pulmonary embolism
according to American Academy of Family
Physicians (AAFP) (score 13) [3] and the
American College of Physicians (ACP) Scores
(more than 6) [4] defined possibility of PE in
this patient case as high probability (likely). It
was possible because of: patient HR was > 95
in min, presence of unilateral lower limb pain
with unilateral edema of left low extremity and
patient’s age was bigger than 65.

LABORATORY AND INSTRUMENTAL
TESTS

CBC from 02-sep-2016: leukocytosis (white
blood cells (WBC) — 19,5%10%1) with left-side
shift (bands — 6 %, segments — 76 %) and
elevation of Erythrocytes sedimentation rate
(ESR) — 37 mm/h.

CBC from 03-sep-2016: leukocytosis (white
blood cells (WBC) — 13,8*10%1) with left-side
shift (bands — some, segments — 85 %) and ESR
— 15 mm/h.

CBC from 07-sep-2016:
significant changes except
23 mm/h.

Urinalysis: no clinically significant changes
except proteinuria — 0.216 g/l were found.

In  biochemistry data significant were:
hyperglycemia (fasting glucose levels 8,9 —
8,2 mmol/l), decreased prothrombin time levels
(83 — 73,2 %) on the background of medication
prescribed (enoxaparin natrium), normal level
of Troponin 1.

ECG showed classical ECG changes in PE
patients as pathological S wave in lead I, Q
wave with T-wave inversion in lead IlI
(McGinn-White sign), QR pattern in V1 lead
and new right bundle branch block, heart rate —
100 bts/min.

Despite that chest radiograph cannot exclude
or confirm diagnosis of PE, but this
investigation is useful in further investigations
guideless and exclusion or definition of
alternative diagnoses. In our patient Chest
X-ray data was seen specific for PE Palla’s sign

no clinically
ESR level
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(enlarged right descending pulmonary artery.
Diaphragm's cupulas are flattened [5]). Sinuses
are poorly differentiated. Westermark sign was
seen too (a focus of oligemia (leading to
collapse of wvessel [5]) seen distal to a
pulmonary embolism). Conclusion was: 2-sided

pulmonary thromboembolism. But X-ray
specialist didn’t recognized from the first
examination these signs so diagnosis of PE in
this patient case wasn’t established immediately
in emergency department (see pic.1).

Pic.1 Chest X-ray data

Echocardiography of

this patient: EF
(ejection fraction) 60 %. Normal wall
movement, myocardium structure with pointed
cardiosclerosis changes. Contractility function —
not changed. Left Ventricle: FDD — 48 mm (N
— 25-35 mm) — enlarged, FSD — 39 mm (N —
23-38 mm), posterior wall thickness — 13 mm
(N — 6-13mm). Intraventricular septum size —
13 mm (6-11 mm) — enlarged. Right Ventricle:
diameter — 36 mm (N — 9-20 mm) — enlarged,
wall thickness — 5,0 mm (N — 2-4 mm) —
enlarged, left atrium — not enlarged — 36 mm in
diameter (N — till 38 mm), right atrium —
enlarged — 50 mm in diameter, interatrial
septum — not changed. Valvular apparatus is not
changed, except tricuspid valve — regurgitation
| degree. In the cavity of the right ventricle
clearly seen hyperechogenic formations — clots.
Conclusion: Diffuse cardiosclerosis. Aortic
atherosclerosis. Hypertrophy of the left
ventricle | degree. Dilation of the right heart
chambers. Tricuspid regurgitation 1-st degree.
Clots in the cavity of the right ventricle.
Ultrasound signs of cystitis, chronic prostatitis.
According to the American College of
Radiology 2011 guidelines, only multisite CT
pulmonary angiography was considered as the
gold standard for the detection of PE. [6-7]. For
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patient with high clinical probability of likely
PE, as was seen in our clinical case, multi-
detector CT angiography has become an
established imaging technique according to the
ECS guidelines of acute pulmonary embolism
diagnosis and management [1] and the best
investigation recommended to prove diagnosis
of PE, comparing with not required D-dimer
investigation. Guidelines suggest for patients at
high risk to skip the D-dimer test and
immediately refer patient to CT pulmonary
angiography, because even negative D-dimer
test result couldn’t allow making diagnosis
without imaging technics [8]. So plasma D-
dimer tests are more useful and effective for
patients with intermediate risk of a PE, but also
may be not necessary for patients at low and
high risk [8].

CT pulmonary angiography findings were:
in the main branches of the pulmonary artery
clearly seen defects of contrasting thicknesses
up to 15 mm on the right and 11 mm on the left,
which is spread on all lobular and segmental
branches of the pulmonary artery with subtotal
or partial occlusion of the lumen (a partial
filling defect surrounded by contrast material,
producing the «railway track» sign on
longitudinal images of the vessel). In both lungs



are visualized subpleural areas of lung
parenchyma lightening by the type of «frosted
glass». The diameter of the pulmonary artery on
both sides is increased (26 mm — pulmonary
truncus, 27mm —right pulmonary artery). In the
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right atrium are visualized defects of
contrasting with dimensions of 35x22 mm
(thrombus). Conclusion: CT picture of bilateral
massive pulmonary embolism (see pic.2)

Pic.2 CT pulmonary angiography

Since the majority of cases PE originates
from deep wvein thrombosis (VTE), for
evaluation of this patient diagnosis and finding
of the source of suspected thromboembolism
could be useful to refer patient on compression
ultrasound of the lower extremities deep veins
because patient during objective examination
had not very prominent signs and symptoms of
deep veins thrombosis as edematous right leg
below knee joint and pain in edematous area
during palpation.

FINAL DIAGNOSIS

Acute  massive  pulmonary  2-sided
embolism, stable. CAD: stable angina Il
functional class, post infarction (2009) and
diffuse cardiosclerosis. Arterial hypertension Il
stage, 1st degree, very high risk. CHF 2 A stage
with preserved function of LV (EF 59 %), IV D
functional class by NYHA. Varicose vein
disease of low extremities, right leg phlebitis.

TREATMENT RECEIVED IN HOSPITAL

Zofenopril 7,5 mg 1 time\day at night,
nebivolol 2,5 mg 1 time\day morning, warfarin
2,5 mg 1 time\day from 13.09, ceftriaxone 1,0 g

2 times\day IM from 02.09 till 07.09
(preliminary  diagnosis was Community-
acquired pneumonia), clexan (enoxaparin
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natrium) 0,4ml (40mg) 2 times a day
subcutaneous  from  02.09  (preliminary
diagnosis in ED was Unstable angina),
ivabradin 7,5 mg 2 times\day from 02.09,
atorvastatin 40 ml 1 time\day at night from
02.09.16.

RECOMMENDATIONS

According to the American College of
Physicians newest guidelines for the evaluation
of patients with suspected acute PE (2015), the
following recommendations may be applicable
for our patient after hospital discharge treatment
and prevention of further episodes of PE [8]:

1. Clinical improvement of the patient
with PE depends on several main key factors
as: at least 3 months duration of anticoagulant
treatment received after discharge from
hospital, in case of withdrawal of anticoagulant
treatment, if anticoagulants are stopped after 6
or 12 months, the risk of recurrence can be
expected to be similar to that after 3 months and
indefinite treatment reduces the risk for
recurrent venous thromboembolism by about
90 % [9-10].

2. In identifying of patients with higher
long-term relative risk of PE recurrence useful
will be to pay attention at the main risk factors
as one or more previous episodes of VTE,
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presence  of  antiphospholipid  antibody
syndrome or hereditary thrombophilia or
residual thrombosis in the proximal veins. Also
as additional risk factor was reported the
persistence of right ventricular dysfunction at
hospital discharge confirmed by
echocardiography [1, 8]

In 2016, in the updated American College of
Chest Physicians (ACCP) guidelines were
recommended prescription for patients with PE
of direct factor Xa inhibitors (dabigatran,
rivaroxaban etc.) because they are preferable
over vitamin K antagonist therapy as first 3
months after PE episode for no cancer patients.
But in case of inability for patient to receive
direct factor Xa inhibitors or vitamin K
antagonist, aspirin is recommended over no
aspirin to prevent recurrent PE in patients who
are stopping anticoagulant therapy after hospital

discharge and do not have a contraindication to
aspirin [11], which is more applicable for our
patient due to his low adherence to therapy and
coast of Xa factor inhibitors in Ukraine for
long-term therapy.

CONCLUSIONS

Not every case in medical practice are
clearly understandable from the first view, but
in the case of diagnostic difficulties, attention
should be paid to the possible presence of the
main risk factors for thromboembolic
complications, the auscultators pattern in the
lungs, and the possibility of developing PE
(usage of widely unknown prognostic scales
makes the task of physician easier and
diagnosis evaluation more clear) in each clinical
case.
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EXTERNAL RESPIRATORY FUNCTION INAPATIENT AFTER
REMOVAL OF THE MIDDLE AND LOWER LOBES OF THE RIGHT
LUNG DUE TOCONGENITAL BRONCHIECTASIS

Nayak S. R., Shevchuk M. I., Skokova N. I., Surya Prabha P.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

A clinicalcase offemale

patientwith  obstructive

bronchitisafter right-sided bilobectomy due

tocongenitalbronchiectasis which developed on the background of suspected genetic predisposition
withclinical signs of respiratory failure, butwithout significant disorders by instrumental examination of the of

external respiration function.

KEY WORDS:
congenitalbronchiectasis

external  respiration

function,

right-sided  bilobectomy of the lungs,

®YHKIIS 30BHILIHBOI'O JJUXAHHA Y MAIIEHTKHA MICJISI BUJTAJEHHS
CEPEJIHbOI TA HUKHBOI JIOJIEMA TIPABOI JIET'EHI Y 3B’ SI3KY
I3 BPOJKEHUMHU BPOHXOEKTA3AMUA

Hask C. P., llleguyk M. 1., Cxoxosa H. 1., Cypus Ilpabxa II.
XapkiBchKHii HallioHanbHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Kniniyanit BUMagok marmieHTkd 3 00CTPYKTHBHAM OpPOHXITOM IS paBoOidHOT 0i100eKTOMITy 3B SI3KY i3
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INTRODUCTION

The function of external respiration refers to
gas exchange between the air in theupper and
lower respiratory tract. The task of breathing is
to supply tissues with oxygen and remove
carbon dioxide from the body [1].

To evaluate the function of external
respiration, study of the volume and velocity
characteristics, the following curves are used:

© Nayak S. R., Shevchuk M. I., Skokova N. 1.,
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the flow-volume curve of the forced exhalation
(for evaluating the ventilatory function of the
bronchi), the indices of Tiffno and Gensler
determined the presence of signs of obstruction
[2], restrictive disorders are detected by
measuring the total lung capacity andresidual
volume. The informativeness of the technique
for determining bronchial resistance for the
evaluation of bronchial obstructive syndrome is
shown by scientists [3]. The proper values of
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pulmonary volumes and indices of forced
expiration and gradation of their changes are
presented by R.F. Clement, E.A. Zilber [4].

One of the major causes of impaired
function of  external respiration is
bronchoectatic lung disease that can lead to
removalof part of the lungs, and occurs in 1.5 %
of the population, most often in childhood.
Bronchiectasis is defined as permanent
dilatations of bronchi with destruction of the
bronchial wall. Bronchiectasis was considered a
morbid disease with a high mortality rate from
respiratory failure and cor pulmonale [4]. The
clinical picture varies greatly and may involve
repeated respiratory infections alternating with
asymptomatic  periods or with  chronic
production of sputum. Bronchiectasis should be
suspected especially when there has been no
exposure to tobacco smoke [5].

Patients with  bronchiectasis typically
present with recurrent pulmonary infections,
productive cough, bronchial suppuration and
purulent bronchorrhea [1, 6]. Similar to our
case, cough, purulent and fetid sputum and
hemoptysis are the most common symptoms in
other described cases [1, 6-8].The goals of
surgical therapy for bronchiectasis are to
improve the quality of life and to resolve
complications. There is also consensus that,
because bronchiectasis is a progressive disease,
affected regions should be resected in a way
that preserves uninvolved lung parenchyma,
and early pulmonary resection while the disease
is still localized is preferred [2-3, 5, 7-12].
Ultimately, a minimum of two lobes or six
pulmonary segments must be spared to ensure
adequate pulmonary function [1, 9, 13-15]. For
successful surgery, Kutly and colleagues
recommend that the operation should be
performed in «dry period», complete resection
of suspected areas by intraoperative
examination that could not be determined by
radiological examination to decrease relapse
rates, and surgical treatment in childhood
because the residual lung could still grow to fill
the space left in the chest after resection [7].
There is growing clinical evidence of
accelerated or «catch-up» lung growth in
youngsters whose lung disease is no longer
active. Surgical therapy in case
bronchiectasisalso can lead change the function
of external respiration.

This clinical case demonstrates the influence
bilobectomy of the lungs in patient with
congenitalbronchiectasis onthe function of

82

external  respiration to  determine the
compensatory capabilities of the lungs after
lobectomy.

CLINICAL CASE

The patient C, a woman born in 1956, was
admitted to the clinical base of internal
medicine department in Railway Clinical
Hospital Ne 1 of «kHC» JSC «Ukrzaliznytsia» in
December, 2016 with complaints of recurrent
dry cough, shortness of breath, headache,
dizziness, fatigue, weakness, decreased
resistance to physical stress, high blood
pressure periodically to 160/90 mm Hg.

HISTORY OF DISEASE

Patient notes recurrence of obstructive
bronchitis since birth. At the age of 14
bronchoscopy was performed and showed right-
sided bronchiectasis, year later — right-sided
bilobectomy was held in connection with
congenital bronchiectasis. Consequently, with a
diagnosis of chronic bronchitis she was

observed by the pulmonologist, during
exacerbations — inpatient treatment at the
hospital.

The patient didn’t follow prescribed

treatment, used drugs irregularly.

In December 2016, suffered a sore throat,
running nose, cough and fever till 38,5 for 3
days. Further the above symptoms have joined.
She was admitted to day hospital of policlinic
24 with diagnosis: chronic  obstructive
pulmonary disease (COPD). Chronic diffuse
bronchitis in remission stage, condition after
right-sided bilobectomy (1970) due to
congenital bronchiectasis.

Patient received mucolytics (ambroxol),
antiviral drugs (amizon).

ANAMNESIS VITAE

Infections, injuries, tuberculosis, sexually
transmitted diseases were denied.

Hereditary diseases were not identified.

Allergic history is not burdened.

Smoking denies.

Uses chemical agents for cleaning house.

Family history of known or suspected
bronchiectasis is negative.

PHYSICAL EXAMINATION

General condition is  satisfactory,
consciousness is clear, emotionally
stable.Height — 168 cm, weight — 57 kg, BMI —
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20.35 kg/m? (normal range for BMI — 18.5 to
24.9).

Skin is pale-pink, without any scars.
Symmetrical mild shin pitting edema is present.
Peripheral lymph nodes are not palpable, on
palpation of the thyroid gland left lobe is
palpated with elastic consistency, painless.
Signs of eyelid retraction, periorbital edema,
proptosis are absent.

Respiratory system: on percussion
resonance percussion sound above both lungs,
pulmonary below scapula angles from both
sides, on auscultation— decreased vesicular
breathing, wheezing in inferior parts of both
sides of lungs. RR= 20 /min.

Cardiovascular  system: heart borders
extended to the left on 4 cm of midclavicular
line, HR =65bpm, regular. Ps= 65 bpm. No
pulse deficiency. Auscultation of the heart -
heart sounds heart tones are rhythmic, clear.

BP dextr = 13580mmHg, BP sin =
143/88 mm Hg, (on the background of
antihypertensive therapy).

Gastrointestinal ~ system:  abdomen s

symmetrical, soft, painless, no discrepancies of
the abdominal muscles. No visible peristalsis.
Liver edge is smooth, painless, palpated 1.5 cm
below the costal arch. Spleen and pancreas are
not palpable.

Pasternatskiy sign is negative on both sides.
Urination is free, painless

REFERRAL DIAGNOSIS

Chronic  bronchitis.  Essential  arterial
hypertension. Heart failure. Autoimmune
thyroiditis. Systemic atherosclerosis. Obesity.

RESULTS OF LABORATORY AND
INSTRUMENTAL DIAGNOSIS

Complete blood count): normal.

Urinalysis: normal.

Biochemical analysis: all parameters within
the normal range.

Thyroid-stimulating
normal.

Fasting glucose test: normal.

Blood lipid spectrum: normal.

Spirometry: ventilation lung function is not
impaired.

Electrocardiography (ECG) signs of left
ventricular hypertrophy.
RECOMMENDATIONS FOR FURTHER
EXAMINATION

Spirometry with bronchodilator test (during
stable stage); blood gases (PaO2, PaCO2);

hormone (TSH):
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sputum culture; a — Antitrypsin; T4, T3, Anti-
TPO; biochemical blood test (liver (ALT, AST,
AP) and renal function tests (BUN);
coagulogram; blood electrolytes (K, Na); chest
X-Ray; ultrasound of thyroid gland and
abdomen; consultation of an endocrinologist;
24 h -ambulatory ECG monitoring.

CLINICAL DIAGNOSIS

Main: Chronic obstructive pulmonary
disease (COPD).Chronic diffuses bronchitis in
remission stage, condition after right-sided

bilobectomy  (1970) about  congenital
bronchiectasis. Pulmonary fibrosis.Essential
arterial hypertension stage I,

2 grade.Hypertensive heart (LVH).Heart failure
with preserved ejection fraction Il FC, stage
B.Systemic atherosclerosis (atherosclerosis of
the aorta and aortic valves, dyslipidemia 1l
atype after Fredrickson).Very high added total
CV risk.

Comorbidity: Osteohondrosis of cervical
spine in a stage of unstable
remission.Deforming osteoarthritis with the
lesions of the small joints of the feet, hands.
Insufficiency of joint function 2st., Ro 1-2st.
Postmenopausal osteoporosis.

Angiopathy of the retina in both eyes.
Myopia initial stage.Autoimmune thyroiditis,
diffuse goiter focal 1 degree.Euthyroidism
(2015). Peptic ulcer of duodenum, state after
upper gastrointestinal bleeding 2 st. (2002).

PATIENT’S MEDICAL TREATMENT
FOR LAST 6 MONTH

Salbutamol 100 mcg (Ventolin inhaler) 3—4
time per day

Valsartan 80 mg per day (does not take
regularly).

Atorvastatin 10 mg (does not take regularly).

Aspirin 75 mg per day.

OUR RECOMMENDED TREATMENT
ACCORDING LAST GUIDELINES

Non-pharmacologic:recommendations  to
maintain healthy lifestyle, decrease sodium
intake, lipid lowering diet, increase contains of
milk and sea fish in diet, aerobic non strenuous
exercises; infection control (flu vaccination,

pneumococcal  vaccination);  pulmonology
rehabilitation.
Treatment  strategy:Tiotropium 18 mcg

(Spiriva Handihaler) 1 time per day for a long
time; Salbutamol 100 mcg(Ventolin Inhaler) 3—
4 time and when necessary; Lisinopril 10 mg in
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the morningunder blood pressure cont-
rol;Aspirin 75 mg once daily continuously;
Rosuvastatin 20 mg in the evening; Calcium
carbonate 1000 mg with vitamin D 800 mg 1
time per day in winter season; repeatspiro-
graphy after 3 months; repeat visit to
pulmonologist, endocrinologist after 3 months;
exacerbation:oxygen (target saturation of 88—
92 %) or systemic corticosteroids (40 mg
prednisone per day for 5 days).

PROGNOSIS

Prognosis for life-in case of not following
doctor’s prescriptions — non-satisfactory
The prognosis for recovery — an unfavorable

PREVENTION

Secondary prevention of exacerbations of
COPD include lifestyle modification; flu
vaccination; pneumococcal vaccination; good
blood pressure control, decrease sodium intake,
lipid lowering diet, aerobic non strenuous
exercises; control of fluid balance and checkup
for decompensation of heart failure; control of
compliance to our medical recommendations.

DISCUSSION

According to recent studies patients with
complete resection of a localized bronchiectasis
had better outcomes than those with incomplete
resection. Regarding symptoms, the results of
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Anemia is common comorbidity in patients with heart failure. In Europe one in two patients with chronic
heart failure has iron deficiency. Iron deficiency anemia is associated with a worse prognosis in the heart
failure patient population and is an independent risk-factor for mortality, poor exercise capacity and low
quality of life.
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attention from the medical societies around the

INTRODUCTION world. Estimates of the prevalence of anemia in

Anemia has been frequently observed in
patients with chronic heart failure (CHF) and
has been associated with increased mortality
[1-2]. Increased mortality as well as increased
rates of hospital admissions and decreased
quality of life or exercise tolerance increased

© Nsikak-Abasi M. D., Kornieieva K. 1.,
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patients with CHF and low ejection fraction
range widely from 4 % to 61 % [3-4].

Causes of anemia in patients with CHF,
possibility of anemia contributing to more
severe CHF, forms of anemia prevalent in CHF
populations, recommended treatment to



improve anemia and the general condition of
patients with CHF, as well as a Clinical Case
demonstrating the role of anemia in the
developing heart failure will be further
discussed [5].

Anemia is the most common disorder of the
blood, affecting about a quarter of the people
globally. It is a reduction in the total amount of
red blood cells (RBCs) in the blood [2].
Reduction in the number of RBCs transporting
02 and CO2 impairs the body’s ability for gas
exchange leading to even more detrimental
effects starting from the nervous system to the
other systems of the body [6-7].

Heart failure (HF), also known as congestive
heart failure (CHF) occurs when the heart fails
to pump blood at the rate needed by the body.
HF is a syndrome in which patients have typical
symptoms (e.g. breathlessness, ankle swelling,
and fatigue) and signs (e.g. elevated jugular
venous pressure, pulmonary crackles, and
displaced apex beat) resulting from an
abnormality of cardiac structure or function [5—
6]. More than 20 million people have HF
worldwide with men having a higher incidence
than women. In the year after diagnosis the risk
of death is about 35 % after which it decreases
to below 10 % each year.

Anemia now occupies an important place in
our present understanding of the pathogenesis
of heart failure. In Europe, one in two patients
with CHF has iron deficiency (ID) [8]. ID is
associated with a worse prognosis in the HF
patient population and is an independent risk-
factor for mortality, poor exercise capacity and
low quality of life [9-10].

Anemia has been found to be more prevalent
in heart failure patients with a higher NYHA
functional classification, greater degree of renal
dysfunction, advanced age, female sex, and
African-American race. The relationship
between anemia and CHF is mutual, the former
produces or worsens the latter and vice versa
[1-2].

Anemia depends nearly exclusively on
hemorrhage, which sets in motion an integrated
response with actions in different regions,
which include vasoconstriction and thrombosis,
fluid retention, stimulation of erythropoiesis,
and vascular repair. All these as a result of the
human adaptive mechanisms induced to
maintain perfusion, O2 supply to tissues, but
also to preserve volume [11]. As a
consequence, left wventricular dilation and
hypertrophy can occur, with the next result
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being the production or worsening of CHF [11—
12].

Potential causes for anemia in heart failure
patients are likely to be a multifactorial.
Routine diagnostic evaluation includes:

— complete blood count with reticulocyte
count and index serum iron and total iron
binding capacity transferrin saturation ferritin
serum B12 and folate,

— thyroid stimulating hormone fecal occult
blood test red blood cell distribution width
(RDW) is a numerical measure of the
variability in the size of circulating
erythrocytes, taken during a standard blood
count test.

Ineffective erythropoiesis causes
heterogeneity in erythrocytes size and a higher
RDW. RDW has recently emerged as a new
prognostic marker of HF, regardless of Hb
levels [12].

CLINICAL CASE

Patient medical profile

Female Patient N., 58-y old, retired, resident
of urban area, was admitted to the hospital on
14™ of November 2016

Chief complaints

Patient complains of general weakness,
palpitations, stabbing chest pain, without any
radiation, that is relieved without medications,
dyspnea during physical activity, absent at rest
numbness of fingertips, attention deficit
disorder.

History of present illness

These complaints were felt by Patient N. 1
year ago. Last exacerbation was 3 days ago, she
didn’t take any drugs. After consulting with the
physician, she was thus admitted to the hospital
(14.11.2016) for further observation and tests.

Past medical history

For over 5 years, Patient N. suffered from
essential hypertension. Her therapist prescribed
medications such as diuretics and B-blockers
(name not specified), but she did not comply
with the proper dosing and as such, her BP
level was unstable (she recalled it rising up to
150-170/100 mm Hg). Patient N. also suffered
from chronic gastritis since year 2000. Patient
N. has had no history of viral hepatitis,
Diabetes Mellitus. She also denied any history
of easy bruisability, menorrhagia. No surgical
history.

Family/social history

Patient’s mother and sister suffer from
essential hypertension. No family history of
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anemia or any other hematologic disorder, no
family history of kidney and liver diseases.
Patient N. denied any illicit drug history,
alcohol use, smoking and allergic reactions both
to environmental factors and to drugs. She is
married, has 2 children.

General examination

Vital signs: temperature 36,7C% blood
pressure (BP) — 150/80 mm Hg; heart rate(HR)
— 82 beats per minute; respiratory rate(RR) 19
breaths per minute; height 160 cm; body weight
57 kg; body mass index(BMI) — 22,2 kg/m?.

Physical examination

Elderly female, had correct orientation in
space and surroundings, mild depressed. Skin
was pale with the absence of rashes and
hemorrhages. Mucous membranes were pale
and wet. Tongue is clear and wet. Turgor and
elasticity of the skin were decreased. There
were koilonychias. Subcutaneous fat tissue is
normal. There were no any chest variations and
surgical incision sites. Edema of the lower
limbs was observed (2+). Joints were normal,
active and passive movements were painless.
The rest general inspection was unremarkable.

Objective examination

Percussion of the lungs was normal. Heart
borders extended to the left on 1,5 cm of
midclavicular  line. Heart sounds were
decreased in all points of auscultation. It was
observed an accentuation of S2 on aorta point.
Systolic murmur was auscultated on the 1st
point of the heart auscultation (apex of the
heart). Auscultation of the lungs was normal.
No abdominal bruits or rubs were observed.
The kidneys were not palpable. Stool and
urination were normal.

Laboratory and instrumental methods

Complete blood count: (16.11.2016) Hb —
40 g/I; RBCs — 1.6*10" /I; WBCs — 3.9*10° /I;
Segmented neutrophils — 79 %; Lymphocytes —
16 %; ESR — 18 mm/h

Complete blood count: (22.11.2016) Hb —
55 g/l; RBCs — 2.2*10" /I; WBCs — 4.2*10° /I;
Segmented neutrophils - 74%; Lymphocytes -
19%; ESR-17 mm/h

Complete blood count: (29.11.2016) Hb-70
g/l; RBCs — 2.4*10" /I; WBCs-4.1*10° /I;
Segmented neutrophils — 73 %; ESR — 17 mm/h

Conclusion: remarkable decrease in Hb,
RBC indicated a severe form of anemia. An
increase in segmented neutrophils could be a
result of an infection or inflammation process.
A slight decrease in lymphocytes was observed.
The rest results were unremarkable.
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Biochemical blood test (16.11.2016): AsAT
- 0,59 U/l; AIAT - 0,7 U/l. All parameters
except AsAT, AIAT were normal.

Blood lipid profile (16.11.2016): LDL —
127 mg/dL; HDL — 55mg/dL; Total cholesterol
— 5.5 mmol/L; Triglycerides — 58 mg/dL. All
parameters except LDL were normal. There
was a slight increase in low density lipoprotein
(LDL).

Biochemical blood test (17.11.2016): Serum
iron — 2.3 mkmol/I; total iron-binding capacity
(TIBC) — 35.7 mkmol/l; Transferrin saturation —
6.4 %; serum ferritin — 28 ng/mL; Vitamin B12
— 85 ng/L. There was no vitamin deficiency
anemia. Remarkable decrease in iron levels in
the blood indicated Iron deficiency (ID)
anemia.

Urinalysis (16.11.2016) was normal.

Esophagogastroduodenoscopy (16.11.2016):
The mucosa of the esophagus was normal.
Gastric mucosa was reddened and swollen. The
structure of the folds was not changed.

Abdominal ultrasound (19.11.2016): Liver
and gallbladder was normal. The spleen was
enlarged (size 133x60 mm (N — 110x60 mm)).

Chest X-Ray (21.11.2016): There were no
infiltrative or local changes in the lung. The
sinuses were without liquid. Left heart border
displaced sinisterly, inferiorly and posteriorly.
There was rounding of the cardiac apex.

ECG (21.11.2016): Sinus rhythm, regular.
Heart rate — 82 bts/min. Left ventricular
hypertrophy.

Heart echocardiography (22.11.2016): End-
DV LV - 120 ml; End-SV LV — 34 ml; mitral
valve — regurgitation | degree; posterior wall of
the LV — 13 mm; interventricular septum —
12 mm; ejection fraction — 40 %. Concentric
left ventricle hypertrophy, decreased ejection
fraction.

Upper gastrointestinal tract radiography
(23.11.2016): There were signs of gastritis.

Six  Minute Walk Test (6MWT)
(25.11.2016): Patient N. walked 425 feet in 6
minutes. The test result complied with
functional class Il chronic heart failure.

Final diagnosis

Main Disease: Iron deficiency anemia, stage
2, severe degree, mixed genesis

Concomitant Diseases: Essential arterial
hypertension Il stage 2™ grade. Chronic heart
failure (CHF) 2™ class according to the NYHA
classification with reduced ejection fraction,
chronic gastritis (unspecified).



Hospital treatment

RBCs transfusion BIIl Rh+ 368,0 ml
(16.11.16); tardyferon (ferrous sulfate) 80 mg 1
tablet twice a day; sufer 20 mg/ml 1V;
bisoprolol 25mg 1 tablet once a day;
perindopril 5 mg 1 tablet once a day.

Recommendation

1) Lifestyle modification.

Diet:

— Meat: beef, pork, or lamb, especially organ
meats such as liver;

— Poultry: chicken, turkey,
especially liver and dark meat;

— Fish, especially shellfish, sardines, and
anchovies;

— Legumes, including lima beans, peas,
pinto beans, and black-eyed peas;

— lron-enriched pastas, grains, rice, and
cereals.

Patients should be strictly warned against a
«tea and toast diet» as tea strongly blocks iron
absorption.

Activity restriction: patients with moderately
severe iron deficiency anemia and significant
cardiopulmonary disease should limit their
activities until correction of the anemia with
iron therapy.

2) Drug therapy: tardyferon (ferrous sulfate)
80mg 1 tablet twice a day 3-4 months,
perindopril 5 mg 1 tablet once a day.

and duck,
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In this article is raised the topic of multimorbidity and polypharmacy on the example of a clinical case
with the main diagnosis of Ischemic Heart Disease: Systemic atherosclerosis with predominance of coronary
arteries sclerosis. Stable angina class Ill. Hypertensive heart disease Il stage 3rd degree. Aortocoronary
bypass. Sick sinus syndrome, tachy-brady form. Constant form of atrial fibrillation-flutter. AV node catheter
ablation with pacemaker implantation. Infarction pneumonia of the lingual segments of the upper lobe of the
right lung. CHF 11-B stage with preserved systolic function of the left ventricle (EF LV 53 %). Very high
additional cardiovascular risk. Concomitant conditions: Chronic obstructive pulmonary disease: Chronic
obstructive bronchitis 2 degrees severity. Chronic pulmonary insufficiency Il degree. Obesity 11l degree.
Diabetes mellitus type 2, medium severity, decompensated. Chronic renal failure, 11l stage. The ongoing
therapy is discussed and recommendations are given to minimize it in order to avoid polypharmacy.

KEY WORDS: multimorbidity, cardiovascular diseases, drug therapy, polypharmacy

MYJbTAMOPBITHICTD I IIOJIITPATMA3IA B KJATHIYHIN KAPAIOJIOT T HA TIPUKJIAJII
KITHIYHOI'O BUITAIKY

Paouenko A. 0.1, Makienko H. B. 1, Booanuyvka H. A?

! XapkiBcokuit Hanionansauit yaisepeuter iveni B. H. Kapasina, m. Xapkis, Ykpaina

2 XapkiBchKa KiiHi9Ha TiKapHs Ha 3amisHuraroMy Tpascnopti Ne 1 dimii «L{entp oxopomu 310pos's» [TAT
«YKpalHCbKa 3ai3HuIs», M. XapKiB, YKpaiHa

VY craTTi po3risiHyTa TeMa MYyIbTHMOPOIMHOCTI 1 mojimparmasii Ha MpHKIAAi KIIHIYHOTO BHIAAKY 3
OCHOBHMM JiarHo3oM lmemigna xBopoOa cepisi: CHUCTEMHHIT aTepoCKiepo3 3 IepeBaXAaHHIM CKIEpPO3y
KopoHapHHX apTepiii. CtabinpHa cteHOKapais Hanpyru 11 ¢pyHkmioHansHuA kimac. ['inepToHiuaa xBopoOa 111
cTanii 3 cTyneHs. AOPTOKOpOHApHE MIyHTyBaHHS. CHHAPOM CITabKOCTI CHHYCOBOTO BYy3J7a, Taxi-Opami gopma.
Mocritina dopma GiOpmAmii-TpinoTiHHA nepencepnb. KarerepHas abnsiis AB-3'eqHaHHS 3 IMIUTAHTALIEO
SJICKTPOKApAIOCTUMYJIITOpa. [H(MApKT-THEBMOHIS S3MYKOBHX CErMEHTIB BEPXHBOI YACTKHM MPaBOi JIETEHi.
XponiuHa ceprieBa HenocTaTHICTH [I-b cramii 31 30epeKeH0I0 CHCTONIYHOI0 (PYHKIIIEIO JIiBOTO nuryHOUYKa (DB
JII 53%). [ly»xe BUCOKHH JONAaTKOBUH KapioBacKyJIsipHUi pu3nk. CymyTHi cTaHU: XpOHIYHE OOCTPYKTHBHE
3aXBOPIOBAHHS JIET€Hb: XPOHIYHUI OOCTPYKTHBHHH OpOHXIT 2 CTYIEHs TSKKOCTi. XpOHIYHA JIereHeBa
HenoctaTHicTh [II cr. Oxwupinas 11 cr. Lykposuit giabet 2 THII, cepemHbOi TSHIKKOCTI, JEKOMICHCOBAHHM.
XpoHiYHa HHpKOBAa HemocTaTHICTh, III cr. OOroBOproeThCcs IO NPOBOAMIACS TEpamist 1 JalOThCS
peKoMeHaaIii mo o ii MiHiMi3aIlii 3 MeTO YHUKHEHHS MOJIimparmasii.

K/IIO90BI CJIIOBA: wmynbTUMOpPOIIHICT, CEPIIEBO-CYJMHHI 3aXBOPIOBAaHHS, JIIKapchKa Teparis,
HoJtiparmasis
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B cratbe moxmHATAa TeMa MYJBTUMOPOWAHOCTH M TOJIMIpPArMasvy Ha MpHUMepe KIMHHUYECKOTO Cliiydas C
ocHOBHBIM Jarao3oM MBC: CucteMHblil aTepockiiepo3 ¢ npeobiajaHueM CKIepo3a KOPOHAPHBIX apTepuid
CrabuibHast creHokapaus HanpspkeHus 111 dynkironaneHelil knace. 'unepronnyeckas 6omnesns 11 cragum 3
CTeneHu. AOpTO-KOpOHapHoe HIyHTupoBaHue. CHHIPOM c€1abOCTH CHHYCOBOTO Y3ia, Taxu-Opamu ¢opma.
[Tocrostunast dopma ¢GubpwLIALMK-TpenieTanust npeacepauid. KarterepHas aOmsauust AB-coenuneHus c
nmiianTanuedn OKC. VH)apKT-MHEBMOHUS S3BIYKOBBIX CErMEHTOB BEpXHEH JI0NM IpaBOro JIErKOro.
XpoHunueckasi cepieyHas HepoctaroyHocTh 11-b cTagum ¢ coxpaHeHHOW CHUCTOMMYECKOH (QyHKIMEH JIeBOTO
xkemynouka (OB JIK 53 %). OdeHb BbICOKUIT TOTIOJHUTEIBHBIN KapAMOBacCKYISpHBIN puck. ComyTcTByOIUE
COCTOSIHUS: XPpOHUUYECKOE 0OCTPYKTUBHOE 3a00J1€BaHHE JIETKHX: XPOHHYECKUH OOCTPYKTUBHBIN OpOHXHT 2
CTENEeHU THKECTH. XpoHUUeckas yerounas HenocrarouHocts I cr. Oxupenne 111 cr. Caxaphslit quader 2

THII,

cpe,uHeﬁ TAXCCTH, Z[eKOMHeHCI/IpOBaHHblﬁ. XpOHH‘IeCKaH IIo4YC4yHass HCAOCTATOYHOCTD,

III cr.

O6cy>K,uaeTc>1 MmpoBoAuBLIAACA TEpanusd W AAal0TCA PEKOMEHIAAUW 10 €€ MHUHUMH3AIUN U1 n30eranus

MnojJrnparmMasuu.

K/IIIOYEBBIE C/IOBA: MynsTUMOpPOUIHOCTB, CEpIAEYHO-COCYIUCThIE 3a00JIeBaHUs, JIEKapCTBEHHAs

TCpanus, nmojarunparmMasusd

INTRODUCTION

The topic of multimorbidity and progression
of the cardiovascular pathology has been
relevant and is being fully investigated [1-2].
The most frequent  combinations  of
multimorbidity in clinical practice are Ischemic
Heart Disease (IHD), Arterial Hypertension

(AH), atherosclerotic dyscirculatory
encephalopathy (ADE), atherosclerosis of
mesenteric vessels, intestinal ischemia and

other conditions [3-6].

Multimorbidity results in polypharmacy [7]
that is when the number of medications
simultaneously prescribed to the patient is
significantly higher than the reasonable limits
and when the probability and severity of their
cumulative  side effects are increasing
catastrophically. In this regard, the physician is
faced with the task of controlling prescriptions,
the solution of which is not simple.

The clinical case demonstrates the problem
and its possible solution.

CLINICAL CASE

57 year old man, resident of the city,
transport retiree, disabled of the 2nd group.

COMPLAINTS

Patient E., born in 1959, was hospitalized
with complaints on chest pains of a pressing
character during moderate physical exertion,
and at rest (go away at rest). These attacks are
accompanied by dyspnea, palpitations. Feeling
of suffocation at night. Shortness of breath
decreases in the sitting position. Frequent
remote dry wheezing. Transient increases in
blood pressure to 230/130 mmHg are
accompanied by headache, dizziness. Dyspnea
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accretion while minimal
Weakness. Fast fatigability.

ANAMNESIS

Hypertensive disease since 1984 with a
maximum level of blood pressure of
230/130 mm Hg. The usual blood pressure of
140/90 mm Hg. In 2004, radiofrequency
ablation and pacemaker implantation because of
atrial fibrillation were performed. Subsequently,
ablation was repeated twice. 22.10.2010,
pacemaker reimplantation. 22.10.2010, the
pacemaker was replaced to Baikal in the VVI
mode due to depletion. In August 2011 patient
suffered pulmonary embolism. 15.04.2013,
coronary  angiography  was  performed,
multivessel lesion was revealed, and Coronary
artery bypass grafting (CABG) was
recommended. 23.10.2013, CABG — 2 shunts
were performed. During the last 5 days, blood
pressure began to increase more often, pain
attacks increased and dyspnea became worse at
rest. 11.09.2016 on the background of
significance increases of blood pressure to
220/110 mm Hg the patient experienced severe
shortness of breath, chest pain. Ambulance was
called out, first aid was rendered, and patient
was hospitalized in Kharkiv railway clinical

physical exertion.

hospital Nel of the branch «Center of
healthcare» of public JSC «Ukrainian
Railwayy.

MEDICATIONS TAKEN:

Warfarin, Acetylsalicylic acid, Valsartan,
Nifedipine, Rosuvastatin, Torasemide,
Spironolactone,  Dapagliflozin, Metformin,
Nitroglycerin situationally in the presence of
chest pains, Captopril / Nifedipine in case of



significance increase in blood pressure. There is
indisputable presence of polipharmacy.

LABORATORY TESTS

Complete Blood Count: WBC count
7,5-10%L, band neutrophils 7 %, segmented
79 %, eosinophils 2 %, lymphocytes 10 %,
monocytes 2 %, RBC count 4,2-10"/L, platelet
count 388-10%L, hemoglobin 122 g/L,
hematocrit 39 %, ESR 27 mm/h, color index
0,87.

Chemistry Panel: glucose 13.52 pmol/L,
urea 9.6 umol/L, creatinine 119 umol/L, total
protein ratio g/L, AST 14 U/L, ALT 17 UI/L,
total bilirubin 5,2 umol/L.

Coagulation Test: prothrombin complex
according to Quique 78,1 %, soluble fibrin-
monomer complexes 14 mg/100 mL, fibrinogen
3,77 g/L.

Urinalysis Test: color light yellow, clear,
specific gravity 1010, pH 7,0, protein ratio
0,14 g/L, leukocyte  0-1, glucose
24,12 mmol/L, ketone bodies were not detected.

Activity of serum enzymes: CK-83,6 U/L,
CK-MB 16,47 U/L.

INSTRUMENTAL TESTS

ECG: Pacemaker rhythm with stimulation
frequency = 65 beats / min on the background
of atrial fibrillation, the form of the QRS
complex is constant.

Echocardiography: Eccentric type of left
ventricular hypertrophy. Sclerotic changes in
the walls of the aorta, flaps of the aortic and
mitral valves. Dilatation of all heart cavities.
Left ventricular diastolic dysfunction type 2.
Left ventricular myocardial contractility was
reduced (Fractional shortening = 28 %, ejection
fraction (EF) = 53 %).Tricuspid valve
regurgitation of the 3rd-4th degrees, 1st degree
regurgitation of the pulmonary artery valve,
signs of the 1st degree pulmonary hypertension.
Pacemaker electrode is fixed in the right heart
cavities.

Ultrasonography of the lower extremities
arteries: Atherosclerosis of the main arteries of
lower extremities, occlusion of the left
superficial femoral artery, multiple stenosis of
the right superficial femoral artery up to 65 %

Chest X-ray: eED 0.3 mSv, focal and
infiltrative changes in the lungs were not
detected. The roots are structural, not enlarged.
Sinuses are free. Aperture clearly delineated.
The median shadow is widened in diameter; the
heart is widened to the left. Pacemaker is on the
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left, dislocations and damages of the electrode
were not revealed. Condition after sternotomy.

DIAGNOSIS

The underlying disease: Ischemic Heart
Disease: Stable angina class Ill. Hypertensive
heart disease Ill stage 3rd degree. Hypertensive
heart (LVMH). Complicated hypertensive crisis
(11.09.2016 Acute left wventricular failure:
cardiac asthma). Atherosclerosis of coronary
arteries (coronary angiography 15.04.2013).
CABG - 2 shunts (23.10.2013). Sick sinus
syndrome, tachy-brady form. Constant form of

atrial fibrillation-flutter. AV node catheter
ablation  with ~ pacemaker  implantation
(16.04.2004). Reoperation — AV node
destruction (08.11.2004). Pacemaker

reimplantation (22.10.10) in the VVI mode. The
stimulation frequency 65. Pulmonary artery
thromboembolism  (16.08.2011). Infarction
pneumonia of the lingual segments of the upper
lobe of the right lung (2011). CHF I1-B stage
with preserved systolic function of the left
ventricle (EF LV 53 %).

Very high additional cardiovascular risk.

Comorbid  conditions: ~ Cardio-cerebral
syndrome on the background of vascular
encephalopathy Il stage. Cerebral athero-
sclerosis.  Chronic  obstructive  pulmonary
disease: Chronic obstructive bronchitis 2
degrees  severity. Chronic  pulmonary
insufficiency Il degree. Metabolic syndrome.
Obesity 11l degree. Diabetes mellitus type 2,
medium severity, decompensated. Chronic renal
failure, 11l stage. Urolithiasis, asymptomatic
form.  Mixed nephropathy.  Obliterating
atherosclerosis of the lower extremities arteries.
Hemodynamically significant stenosis of the
arteries of the lower extremities on both sides.
Diabetic antipathy of the lower extremities.
Chronic ischemia of the 2nd degree.

CLINICAL TREATMENT
Warfarin 3.75 mg at 5 pm, Valsartan 80 mg

2 times a day, morning and evening,
Rosuvastatin -~ 20mg in  the  evening,
Spironolactone  50mg in the morning,

Acetylsalicylic acid 75mg in the evening,
Nifedipine 40 mg, Torasemide 50 mg in the
morning in a day, Metformin 500 mg 2 times a
day, Aminophylline 2% - 5.0 intravenously
jet-like 2 times a day + Dexamethasone 8 mg +
saline intravenously drip-like, Salmeterol
100 pg + Fluticasone 500 pug 2 times a day,
Ipratropium bromide 40 pug + Fenoterol
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hydrobromide 100 pg in case of threat of 2 inhalations as needed, Salmeterol 25 pg 2
respiratory failure, Tiotropium bromide 22.5 ug  times a day.

once a day, soda 4% - 200.0 intravenously

CONCLUSIONS

drip-like.

Multimorbidity and polypharmacy take
$FEQ(E:X'I|\'/IMMEF?\II\'II'DED REDUCED DRUG place in the clinical case. The solution of the
problem is not simple, but the doctor should
Lisinopril 10 mg 2 times a day, Nebivolol always monitor the prescribed combinations of
5 mg under the control of blood pressure and drugs in order to minimize their number and
pulse, Nitrates as needed, Rivaroxaban 10 mg choose the most suitable combination to get the

once a day, Rosuvastatin 10 mg once a day, best result with the least risk of side effects.

Metformin 500 mg 2 times a day, Salbutamol
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HEART RATE VARIABILITY IN PAROXISMAL ATRIAL
FIBRILLATION BEFORE AND AFTER CATHETER ABLATION AT
AN EXAMPLE OF CLINICAL CASE

Streliana I. A.Y, Brynza M. S.%, Volkov D. E.?, Lopin D. 0.

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2SI «Zaycev V. T. Institute of General and Urgent Surgery NAMS of Ukraine», Kharkiv, Ukraine

Changes in heart rate variability (HRV) before and after catheter radiofrequency ablation (RFA) of
pulmonary veins in paroxysmal atrial fibrillation (AF) are considered at an example of clinical case. Initially
low HRV in patients after ablation halved, which can lead to increased frequency and extension of AF
paroxysms. In the accompanied medication, which included bisoprolol, valsartan, atorvastatin and
rivaroxaban, to increase HRV were proposed increasing the dose of bisoprolol or search for more effective

beta blocker.
KEY WORDS: heart rate variability, catheter radiofrequency ablation, paroxysmal atrial fibrillation

BAPIABEJILHICTH CEPIIEBOI'O PUTMY ITPU TAPOKCHU3MAJILHIN ®IBPUJISIIITT
MEPEJICEP/Ib IO TA IICJISI KATETEPHOI ABJIAIIIT HA TPUKJIAII KJIIHIYHOT' O
BUIAJKY

Cmpensana 1. A.l, bpunza M. C.l, Bonakoe /1. 6'.2, Jlonin /1. 0.2
! XapkiBcpkuit Hanionansauit yaiBepenter iveni B. H. Kapasina, m. Xapkis, Ykpaina
2 [HCTHTYT 3aranpHOi Ta HeBixKmaaHoi Xipyprii imeni B. T. 3aiinesa HAMH Ykpainu, M. Xapkis, Ykpaina

3mian BapiabenpHOCTI cepueBoro putMy (BCP) mo Ta micis BHKOHaHHS pagio9acTOTHOI KaTeTepHOI
abmamii (PYA) nmereHeBHX BeH INpH MapoKCHU3MaNbHINA ¢iopwmanii nepencepas (PII) posrisgaroTees Ha
MpUKIaai KIiHigHOTO BUManKy. I[lodaTkoBo Hm3pKa BCP y mamieHTkm micis aGnsmil 3HU3MIACS BJBIYi, IO
MOXKE TMpPU3BECTH A0 30UIbIICHHS 4YacTOTH Ta NOAOBXKEHHA mHapokcu3mie OII. B MenukaMeHTO3HOMY
CYIIPOBOIi, IO BKJIFOYHB OiCOIPOJIOIN, BaJcapTaH, aTOpBAacCTaTHH Ta piBapokcabaH, mis 30umemeHnHs BCP
3allPpONIOHOBAHE CTYIIEHEBE 30UIBIICHHS JO3H 0iCOIPOIIoNy abo MomyK OLThIT [ieBoro OeTa Oiokaropa.

K/TIO4YO0BI CJIOBA: BapiaGenpHICTH CEpICBOIO PHTMY, paXiodyacTOTHAa KaTeTepHa aOJsis,
nmapoKcu3MaibHa QiOpHIIsIis epeacepab

BAPUABEJIBHOCTh CEPJIEYHOI'O PUTMA IPU MAPOKCHU3MAJIbHON ®UBPUJLISILIANA
HNPEACEPINU 1O U ITOCJIE KATETEPHOU ABJIALIUM HA ITPUMEPE KIIMHUYECKOI'O
CJIYYASA

Cmpenanan H. A. 1, Bpuvinza M. C.l, Bonkoe /1. E. 2, Jlonun /1. A2
! XapbKOBCKUI HallMOHAIbHBINA yHUBepcuTeT uMenu B. H. Kapasuna, r. XapbkoB, YkpanHa
2 WueruryT obmieii 1 HeoTnoxHoM xupyprun nmenu B. T. 3aiinesa HAMH Ykpannsl, r. XapbKos,

VYkpauHa

Wzmenenuns BapuabensHOCTH cepaedHoro putMma (BCP) mo u mocie BBIIOJIHEHWS KaTeTEpPHOM
panrodactoTHOM abmanmu (PUA) nerodHslx BeH Hpu napokcusManbHOi ¢ubpmmsiunn npeacepanii (PIT)
paccMaTpUBAalOTCS Ha INpHMeEpe KIMHUYEeCKOoro ciydasd. M3HauanpHo Hu3kas BCP y manumentku mnocne
abJanyy CHU3MWIIOCH B/IBOE, YTO MOXKET NPUBECTH K YBEIMYEHHIO YaCTOTHI U YAJMHEHHIO Tapokcu3moB PI1. B
MEJIMKaMEHTO3HOM COIPOBOKAEHHH, BKIIFOYABIIEM OMCOIPOIION, BaJICAPTaH, aTOPBACTATUH M pUBapoKcalaH,
s yBenunuennss BCC mpemsioxkeHO CTyIeHYaToe YBEIMUSHHE /03Bl OMCONpOoJosia MM IOHUCK Oolee
3¢ dexTuBHOTO OeTa OIOKATOpPA.

K/IFOYEBBIE CJIOBA: BapnabeibHOCTH CEpIEYHOr0 PUTMA, KaTeTepHas paJruovacTOTHAs aliarus,
napokcusMaibHas GuopHuIIIMs npencepanit
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INTRODUCTION

Atrial fibrillation (AF) represents a major
cause of stroke, heart failure, sudden death and
cardiovascular  morbidity in the world.
Whatever form it takes a risk of
thromboembolic complications are equally
high, so special attention should be given
anticoagulant therapy for their prevention [1-6].

The strategy of patients management in case
of paroxysmal AF is maintenance of sinus
rhythm or transfer to permanent AF at
obligatory minimization of thromboembolic
complications  risks. In  some  cases,
antiarrhythmic therapy is contraindicated due to
possible arrhythmogenic, organic toxic effects
and threat of thromboembolic accidents, such
patients should be offered radiofrequency
ablation (RFA) [5].

Development and progression of paroxysmal
AF affected by autonomic nervous system
(ANS), firstly, drop the parasympathetic power
level [7]. After RFA further reduction of HRV
total power spectrum and violation ratio of its
frequency components is observed [1, 4], which
can lead to relapses and worsening of AF [7].

Existing research of HRV changes after
RFA in patients with AF treated within 24
hours [1], while the ANS is rapidly changing
process that may assess only a short record of a
heart rate [7-8].

Given this, presented clinical case
demonstrates changes of HRV before and after
RFA in patients with paroxysmal AF, and
allows predicting results of RFA.

OUR PATIENT

Woman 63 years, retired, city resident. The
diagnosis on admission: ischemic heart disease
(IHD), unstable angina (progressive tension).
Condition after coronary ventriculography
(CVG) and stenting (06.06.16). Atrial
fibrillation, persistent form (10.18.16). Arterial
hypertension (AH) 11 st., 3 deg. Heart failure
I1-a st. with preserved left ventricular (LV)
ejection fraction. Risk 1V (very high).

COMPLAINTS

Heartbeat and feeling of heart outages, that
stops during one day after taking

450 mg propafenone. Burning pain in the
heart, that irradiates the left arm, and disappears
after taking 1-2 doses of nitroglycerin during 3
minutes. Shortness of breath with little exertion.
Headache in the occipital region associated with
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an increasing blood pressure (BP) up to
140/90 mm Hg. Recurring pain in the cervical

spine, pain and numbness in both upper
extremities.
ANAMNESIS MORBI

For many years the patient has been

suffering from hypertension with a maximum
elevation of BP to 180/100 mm Hg. Chronic
IHD about 4 vyears. In November 2013 -
complaints of palpitations and a feeling of heart
outages, first emerged AF was diagnosed. She
was treated by amiodarone under the scheme
with recommendations for further management.
Since May 2014 a tendency to increase the
frequency of episodes of paroxysmal AF was
observed. She didn’t follow the recommended
regimen; the drug was carried out «on request».
In June 2016 stenting of the left descending
coronary artery due to its 90 % occlusion was
performed. There was pain in the left heart, but
BP is not rise above 140/95mm Hg. In
connection with increasing of heart pain, CVG
was repeated in September 2016 with
satisfactory results. The same time ultrasound
revealed presence of 10.7 mm node in the left
thyroid gland (TG). Thyroid hormones were
investigated — TSH — 0,23 mkMEd/ml, T4 —

28.9 pmol/l.  Patient was consulted by
endocrinologist,  diagnosed  of  nodular
hyperthyroidism,  tiamazol therapy  was
prescribed by scheme. At this time, the

frequency of AF episodes increases to daily
attacks, their tolerance deteriorates, and
therefore she appealed to the cardiac
arrhythmias expert. RFA of pulmonary veins
was recommended, which was appeared in
October 28, 2016. Treatment before RFA:
propafenone, valsartan, bisoprolol, lercani-
dipine, aspirin, clopidogrel, rivaroksaban.

ANAMNESIS VITAE

Has a satisfactory living conditions. By
profession an engineer, working conditions
associated with emotional stress frequently. She
adheres diet with restricted intake of salt to
3 g/day. Bad habits denied. Allergic anamnesis
is not burdened. Tuberculosis, viral hepatitis,
diabetes, mental and venereal diseases, trauma
and surgery denied. During life she marks acute
respiratory infections (3-4 times a year).
Heredity is burdened by disease cardiovascular
system, such as IHD and AH.



OBJECTIVE STATUS

General condition is moderately satisfactory,
consciousness is clear, situation is active.
Proper body constitution, high nutrition, body
mass index — 29.7 kg/m2. Skin and visible
mucous membranes are clean, pale pink,
cyanosis is not defined. Pastosity of lower
extremities. Lymph nodes are available for
palpation, not increased. The thyroid gland is
not visually determined by palpation — node in
the left lobe of about 1 cm. Painless, not
soldered to surrounding tissues.
Musculoskeletal system normal, moderate
tenderness paravertebral points in the cervical
spine.  Respiratory  system is  without
pathological changes. Cardiovascular system:
arrhythmic heart activity, tones are muted, heart
rate (HR) = 115 # Ps, forked first tone, accent
of Il tone above the pulmonary artery, mild
systolic murmur on aorta, BP in both upper
extremities 120/80 mm Hg. Belly regular shape,
slightly increased by developed subcutaneous
fat. Superficial palpation is painless, no
peritoneal signs. Liver increased by 1.5cm,
painless, its margin is smooth, rounded.
Effleurage symptom in lumbar is painless.

PRELIMINARY DIAGNOSIS

Main: IHD, stable exertional angina, 111 FC.
AH, Il st., 3 deg., risk is very high. Nodular
hyperthyroidism. Atrial fibrillation, paroxysmal
form tachysystolic variant. HF 11A st., Il FC.

Concomitant: cervical spine osteochondrosis
with brachialgic and cephalgic syndromes.
Overweight.

DIAGNOSTIC TESTS RESULTS

Clinical analysis of blood relative
lymphocytosis, urine — oxalatrium. Biochemical
analysis of blood characterized by increased
levels of transaminases and alkaline
phosphatase. Increased levels of free thyroxine
(T4 free) were determined in the study of
thyroid hormones. Chest X-ray revealed signs
of hypertrophy and initial LV dilatation,
hardening and calcinosis of aorta. Attack of
paroxysmal AF was recorded by electro-
cardiography (ECG) before RFA, presence of
tachysystolic form of AF with HR=106, LV
hypertrophy, disturbance of repolarization,
systolic LV overload were shown, recorded
HRV reflected higher spectrum total power
(TP) with a predominance of low-frequency
part of the spectrum. The same study was
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performed on a background of sinus rhythm,
before RFA. It was ECG signs of none
complete left bundle branch block and HRV
reflected monomodal distribution of R-R
intervals and low HRV TP range with a
predominance of low-frequency part of the
spectrum. Echocardiography revealed moderate
LV hypertrophy, mitral valve prolapse with
mitral regurgitation 1-2 st., aortic regurgitation
2 st, EF= 61. Complete pulmonary veins
isolation was made during RFA. The analysis
of HRV after that characterized monomodal
distribution of R — R intervals and critical
reduction of TP range with prevalence of its
very  low-frequency (VLF) component.
Comparing data of HRV before and after RFA
followed next results: a sharp decline TP 46 %,
increase in VLF activity doubly. These changes
indicate a strong neurocardiopathy.

CLINICAL DIAGNOSIS:

IHD, stable exertional angina FC IllI, post
CVG and upper descending artery - segment of
the left coronary artery stenting (06.06.16).
Atherosclerotic cardiosclerosis, mitral and
aortic regurgitation 2 st. AH Il st., 3 deg., risk
is very high. LV hypertrophy, none complete
left  bundle branch  block.  Nodular
hyperthyroidism. CHA2DS2 -VASc 4 points,
HAS-BLED - 2 points, EHRA I1Il. Condition
after pulmonary veins isolation RFA
(28.10.16). HF A st., Ill FC with preserved
LV ejection fraction. Oxalatrium. Osteo-
chondrosis of the cervical spine.

In the hospital received treatment:
enoxaparin, rivaroksaban, propafenone,
bisoprolol, valsartan, clopidogrel, meloxicam.

OUR RECOMMENDATION:

Lifestyle modifications — changing the daily
routine and diet. Cyclical breathing, which is
achieved when walking, swimming, using
metronome, etc. [9].

Drug therapy: bisoprolol 5 mg/day — dose
titration under HR and parameters of HRV
control (if not the growth of TP spectrum of
HRYV - increasing the dose or search for another
beta blocker), valsartan 80 mg/day in the
morning,  atorvastatin  5mg to  sleep.
rivaroksaban 20 mg. Local on cervical spine —
nimesulide gel 3 times daily over 10 days. [5-7]

Re-execution of clinical and biochemical
blood analysis, urinalysis, determination of
thyroid hormones (T3, T4, TSH), electrolyte
composition of blood (K, Na, Mg), ECG,



Journal of V. N. Karazin” KhNU. 2017

echocardiography dynamics, ultrasound of the lead to increased frequency and extension of
thyroid gland and abdominal organs, consulting  paroxysmal AF [1-2, 4].

endocrinologist and a neurologist, clinical In the accompanied medication, which
observation of HRV were recommended. included bisoprolol, valsartan, atorvastatin and

TELEPHONE VISITS

it makes it impossible for her physical visits.

rivaroksaban, to increase HRV were proposed
increasing of bisoprolol dose and with no
The patient lives far away from the Hospital;  results — search for another beta blocker.

EPILOGUE

Communication was supported by telephone
Visits. By the time the article was completed during

A month after the RFA marked decrease in  a telephone visit, the patient reported a new

the frequency of attacks of paroxysmal AFto 7  paroxysm of AF lasting for 4 days, that’s were
times per month; paroxysms were stopped after  not stopped after taking usual dose of
taking 600 mg propafenone. propafenone. Given the results of her HRV it is

Tiamazol didn’t receive, a dose of bisoprolol  a forecasted results. It is recommended to add

increased up to 5 mg/day. sotalol 80 mg twice daily. If paroxysm were not

CONCLUSIONS

stopped, electrical cardioversion is indicated,
after which the issue will be to transfer the
The initial low TP spectrum of HRV in  patient to a permanent form of AF.

patients after RFA reduced by half, which can
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HEART FAILURE IN THE PATIENT WITH ACROSSED
INFECTIOUS ENDOCARDITI ON THE CONGENITAL
BIKUSPIDAL VALVE OF AORTA

Sharif B. J. R,, Liuta E. A., Oktiabrova I. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Heart failure is a common cause of high mortality of patients all over the world. Arising on a background
of complicated tonsillitis in patients with congenital heart diseases that significantly impairs the quality of life
of patients and worsens the prognosis. Radical remains combined treatment of the patient with the elimination
of complications.

For example, with clinical case report demonstrates and discusses the results of surgical and therapeutic
treatment of heart failure with complications in the early postoperative period in a patient with congenital
heart disease (bicuspid aortic valve).

KEY WORDS: valve replacement, heart failure, congenital heart disease

CEPIIEBA HEJIOCTATHICTD ¥ MAILIEHTA 3 IEPEHECEHUM IHOEKIIHUM
EHJIOKAPAUTOM HA BPOAKEHOMY BIKYCIIIIAJTBHOMY KJIAITAHI AOPTH

Hlapi¢p b. /1. P., Troma €. A., Okmaopvoea I. 1.
XapkiBChKUi HarlioHaMbHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

CepleBa HEIOCTATHICTD € YAaCTOK NMPUYMHOIO BUCOKOI CMEPTHOCTI MAlLliEHTIB y BCbOMY CBITi. BuHuKae Ha
TN YCKIAJHEHUX TOH3WIITIB y MALI€HTIB 3 BPO/PKEHUMH MOPOKAaMH CEpLs, L0 3HAYHO TMOPYIIYE SKICTh
JKUTTSI TMALI€HTIB 1 MOripirye NporHo3. PajaukanbHUM 3anumaeTbcs KOMOIHOBaHE JIIKYBaHHS MNalli€HTa 3
YCYHEHHSM BHHUKIINX YCKJIaHEHb.

Ha npuknanl KiIiHIYHOIO BUIMAIKY IEMOHCTPYIOThCS Ta OOTOBOPIOIOTHCS pe3yjbTaTH XipypriuHOro Ta
TEpaleBTUYHOTO  JIIKYBaHHS  CEPLEBOi HEJOCTATHOCTI 3 PO3BUTKOM YCKJIaJHEHb B pPaHHbOMY
mic/sonepaniiHoMy Tepioai y TAaIi€HTIB 3 BPOKCHOI Bajoi cepis (OMKYCIiIaabHUM aopTabHUM
KJIATIaHOM).

KJIFO490BI C/IOBA: nipoTe3yBaHHsI KJlalaHa, ceplieBa HeJIOCTaTHICTh, BPOKEHUH OPOK ceplis

CEPJEYHAS HEAJOCTATOYHOCTD Y HTAIIMEHTA C IEPEHECEHHBIM
NHOEKIIMOHHBIM SHAOKAPJANTOM HA BPOXJAEHHOM BUKYCIINIAJBHOM
KJIAITAHE AOPTBI

Hlapug b. J. P., Tromasa E. A., Oxmaopesa H. U.
XapbKOBCKUI HallMOHaNbHbIA yHUBepcuTeT uMeHu B. H. Kapasuna, r. XaprkoB, Ykpanna

CepaeqHaﬂ HEAOCTATOYHOCTDh SABJISICTCS qacTon HpI/I‘II/IHOﬁ BBICOKOH CMEPTHOCTHU TMAIMEHTOB BO BCEM
MHUpE. Bo3nukaer Ha q)OHe OCJIO)KHECHHBIX TOH3UJUIMTOB Yy IMMAUEHTOB C BPOXKACHHBIMHA IIOPOKaMH CE€pAalia, 4To
S3HAYUTCIIPHO HApymia€T Kad4€CTBO JXHU3HW MAIMEHTOB W YXyAIHA€T IIPOTHO3. Pa}II/IKaHBHBIM OCTacCTCA
KOM6I/IHI/IpOBaHH06 JICUCHHUEC NTAlUEHTa C YCTPAHCHUEM BO3HUKIIINX OCJIOKHEHUH.

Ha npumepe KIMHMYECKOTO CiTydasi ZEMOHCTPHPYIOTCSA U OOCYKTAIOTCS Pe3yNbTaThl XHUPYPTHUECKOTO H
TEPANEeBTHYECKOTO JICYCHHUST CEPACYHON HEIOCTATOYHOCTH C PAa3BUTHEM OCIIOKHCHHHA B paHHEM
MOCTOIIEPAIMOHHOM TIEpHOie y MAIMEeHTa ¢ BPOXKJCHHBIM MTOPOKOM cepama (OMKyCHHIAIGHBIM a0pPTaIbHBIM
KJIATIaHOM).

K/ITIOYEBBIE CJIOBA: npoTe3npoBaHue KiamaHa, cepAeyHas HEeIOCTaTOYHOCTh, BPOXKACHHBINH ITOPOK
cepaua
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INTRODUCTION

Chronic  heart failure (CHF) is an
abnormality of cardiac structure and/or function
leading to failure of the heart to deliver oxygen
at a rate commensurate with the requirements of
the metabolizing tissues, despite normal filling
pressures (or only at the expense of increased
filling pressures) [1].

One of the reasons for the development of
heart failure in patients with prosthetic valves is
transferred bacterial endocarditis, including on
congenital heart defects (such as bicuspid aortic
valve).

Even in the event of a delay in seeking
surgical treatment, this tactic is optimal for the
stabilization stage heart failure and to prevent
progression of the disease [2-3].

The need for surgical treatment, we
demonstrated on the example of clinical case.

OUR PATIENT
29 years old men, pensioner, IT spesialist,

city resident. Date of admission: 19 -
September — 2016.
COMPLAINS

Fatigue, dyspnea (paroxysmal nocturnal
dyspnea (PND)), tachycardia, dizziness,

swelling of lower limbs.
ANAMNESIS MORBI

In December 2012, suffered a sore throat,
occurred for the first time. He was admitted to
Institution of general and urgent surgery V.T.
Zaycev NAMS of Ukraine in February 2013 for
diagnosis of CHD: Infective endocarditis of the

aortic valve, acute phase. Septicaemia
(Str.pneumoniae). AV insufficiency Il degree.
MV insufficiency 1l degree. Congenital

bicuspid aortic valve. HF 1IB st., Il FC. Patient
received treatment with a course of antibiotics.
He was offered surgical treatment which he at
that moment refused. After discharge, the
patient's condition began to deteriorate,
growing signs of heart failure.

September 15th 2014 he was admitted in
Kiev Heart Institute. September 22th 2014 —
valvular replacement. Aortic (St. Jude #25) and
mitral (St. Jude #29) valves. Was transferred
from the intensive care with a temporary
pacemaker. In the early postoperative period:
frequent paroxysms of atrial flutter, frequent
episodes of AV-block 111 degree, one episode of
asystole with resuscitation. Oktober 13th 2014
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— pacemaker implantation (St. Jude Verity DC
(DDD)).

Results of echocardiography before surgery
(15.04.2014): Aortic valve: bicuspid; cusps
prolapse; hyperechogenic formation up to 5-
8 mm. insufficiency +++, pressure gradient of
28 mm Hg. The diameter of the aorta 2.9
cm/4.2 cm/4.3 cm; aortic arch — 3.9 cm; Mitral
valve: chords are sealed with visualized
hyperechogenic formation, it is not excluded,
the «old» calcifications of the growing season;
insufficiency ++; EF=63 %.

Results of transesophageal echocar-
diography before surgery (17.09.14): Aortic
valve:  bicuspid;  small  hyperechogenic
formations on wings AK, insufficiency +++;
Mitral valve: signs of infectious endocarditis
with the defeat of MV due to chronic trauma
aortic insufficiency (small hyperechogenic
vegetation, moving 3-4 mm; hyperechogenic,
the conglomerate on chords of MV.

ANAMNESIS VITAE

In the early childhood was diagnosed with
congenital heart disease. Bicuspid aortic valve.
Complaints of fatigue, poor exercise capacity.
Surgical treatment was deferred until reaching
adulthood. Other infections, injuries, tuber-
culosis, sexually transmitted diseases were
denied. Hereditary diseases are not identified.

Allergological history is not burdened.

OBJECTIVE STATUS

General condition moderate grave,
conciseness — clear, posture — active, body
position — sitting on the chair. Patient can
orientate himself in place, time, his personality.
Height — 170 sm, weight — 102 kg, BMI —
35,29. Skin and mucosae are pink. Thyroid: no
pathological changes. Skeleto-muscular system
— deformity of the chest after sternotomy. BR —
20 /min. Lung percussion: pulmonary below
scapula angles from both sides. Lung
auscultation: decreased vesicular breathing
wheezes inferial parts both sides. Borders of the
heart: left border — outside of midclavicular left
line on 4 cm. Heart auscultation: heart tones
rhythmic, melody of mechanical valve on aortic
and mitral valves. Pulse — rhythmic, 65 bts/min
(during receiving blockers). BP 110/70 mm Hg.
Abdomen: symmetric, increased in size due to
subcutaneous fat. Liver: +| cm. Spleen: normal.
A sign of costovertebral angle tenderness is
negative on both sides. Edemas: absent.



Varicose vein disease of lower extremities —
absent. Feces: everyday, normal color.

PLAN OF SURVEY IN THE HOSPITAL

Clinical blood test (CBT) and urine analysis,
kidneys and liver function tests, electrolytes,
lipid profile, INR — international normalized
ratio, electrocardiography (ECG), chest X-ray,
echocardiography with doppler.

RESULTS

Clinical blood test: Normal test.
Urine analysis: Normal test.
Biochemistry test: Normal test.
Electrolytes: Normal test.

Lipid profile: Normal test.

INR: Normal test.

Electrocardiography:
hypertrophy.

Chest x-ray: without pathological changes in
the lungs. Pacemaker in left subcostal area,
visible electrode to RV.

Heart ultrasound: Aortic valve: prosthesis,
gradientpaint — 28/19 mm Hg. Mitral valve:
prosthesis, pressure gradient — 19/10 mm Hg.
Pericardium and pleural cavities without fluid.
EF — 63 %.

Status after aortic and mitral valves
replacement (prosthetic valves) (2014). The
prosthesis is functioning correctly.

COMPLETE DIAGNOSIS
PATIENT

Mechanical prosthesis of aortic and mitral
valves bileaflet type (22/09/2014) due to

Left ventricular
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infective endocarditis of congenital bicuspid
aortic valve (congenital heart disease) and
mitral  valve  with  predominance  of
insufficiency. Total AV-block Il degree.
Pacemaker statement St. Jude Verity DC
(DDD) (13/10/2014). Total heart failure with
preserved left ventricular pump function
(ejection fraction = 63 %), C stage, Il functional
class by NYHA.

TREATMENT

Dietary sodium and fluid restrictions should
be implemented in all patients with congestive
heart failure. Limiting patients to 2 g/day of
dietary sodium and 2 L/day of fluid will lessen
congestion and decrease the need for diuretics.

Warfarin 5 mg 1 time/day, bisoprolol 10 mg
1 time/day, ramipril 25mg 1 time/day,
spironolactone 25 mg 1 time/day, torasemide 10
mg 1 time/per 5 days.

CONCLUSIONS

Infective endocarditis developed on the
background of congenital heart disease
(bicuspid aortic valve), which leaded to changes
of heart chambers and caused heart failure. For
compensation of heart failure we did surgical
heart valve replacement. In the postoperative
period such complication as complete AV block
was developed, for treatment of which
pacemaker was implanted. Thanks to a timely
and comprehensive treatment, the patient is
fully compensated.
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LONG-TERM OUTCOMES OF CATHETER ABLATION
PULMONARY VEINS ON EXAMPLE OF A CLINICAL CASE
PATIENT WITH PAROXYSMAL ATRIAL FIBRILLATION
Zolotarova T. V., Abu Rabia S.*, Brynza M. S.}, Volkov D. E.2

' V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2GI «V. T. Zaitsev Institute of General and Emergency Surgery AMS of Ukraine», Kharkiv, Ukraine

Catheter ablation of the pulmonary veins is the method of choice for the treatment of patients with
symptomatic paroxysmal atrial fibrillation (AF). However, there are may be complications or recurrence of
AF paroxysms and as we have described in our clinical case 2 after ablation really important to conclude that
ablation does not eliminate drug therapy, but modifies it.

KEY WORDS: paroxysmal atrial fibrillation, catheter ablation, long-term outcomes, autonomic regulation

BIJICTPOUYEHI PE3YJIbTATH KATETEPHOI ABJISILIi IETEHEBUX BEH HA TTIPUKJIAJII
KJIHIYHOI'O BUIIAJKY MALIIEHTA 3 HAPOKCHU3MAJIbHOIO ®OPMOIO ®IEPUJISILIT
MEPEJICEP]Ib

3onomapvosa T. B. L A6y Pabia cl bpunza M. C.', Bonkos JI. €.2

! XapkiBcpkuit Hanionansauit yaiBepenter iveni B. H. Kapasina, M. Xapkis, Ykpaina

2V «IHCTHTYT 3aransHOi Ta HeBinkIamHoi Xipyprii HAMH Vkpainn iveni B. T. 3aifuesa», M. Xapkis,
VYkpaina

KarerepHa aOmsrmist JereHeBMX BEH € METOJOM BHOOpY IUIS JIIKYBaHHS MAII€HTIB 13 CHMITOMAaTHIHOIO
nmapoxcmManbHoo Qiopmmaniero mepeacepns (PII). IIpore, MoxkyTh OyTH YCKIaTHEHHS YU PEHHUINBH
napokcmMiB @II i, sk MU OIMUCANN Y HAIIOMY KJTIHIYHOMY BHMAAKY 2 POKH Iicis aOismii, Ay)e BaXIUBO
3pOOUTH BUCHOBOK IIPO T€, IO a0JIAIis He CKaCOBYE MEIUKaMEHTO3HY Teparliro, aine MoTudikye ii.

KITIO490BI CJ/IOBA: mapokcuaManbHa (iOpwidmis mepeicepab, KaTeTepHa aOInilis, BigmaeHi
HACJTIJIKH, BET€TATHBHA PETYJISILIis

OTCPOUYEHHBIE PE3YJbTATBI KATETEPHOM ABJSLUU JIETOUHBIX BEH HA IIPUMEPE
KJIMHUYECKOT'O CJYYAS MAIMEHTA C TAPOKCHU3MAJIbHOM ®OPMOM
OUBPUJIIIAIINN TPEJCEPINHU

3onomapésa T. B. L A6y Pabua cl bpvinza M. C.', Boakos JI. E.2

! XapbKOBCKUI HallMOHAIbHBIN yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapbskoB, YkpanHa

ry «WHuCcTHTYT 00MIEeH 1 HeoTnoxHOM xupyprud HAMH Ykpanrsr umenn B. T. 3aiinieBay, r. XapbKoB,
Ykpauna

Karerepnast aOmsamust JIErouHbIX BEH SBISIETCS METOJOM BBIOOpa U JICUCHHS IIAIMCHTOB C
CHUMIITOMAaTHUYECKOH Mapokcu3ManbHON (Quopwuaiuerr npeacepauii (PII). Tem He meHee, MOTYT OBITH
OCIIOXHEHUS UM peuuauBbl napokcu3MoB OII u, xak MBI onucany B HallleM KIMHUYECKOM cllydae 2 mocie
a0AnuK, OYeHb Ba)KHO CHeNaTh BBIBOJ O TOM, YTO A0JSLMS HE OTMEHSET MEIUKaMEHTO3HYIO TEpaIHio, HO
MOJIU(DULMPYET ee.

K/IIIOYEBBIE CJIOBA: napokcu3MmanbHas (GUOpWUIAIMSA —TpeAcepAni, KareTepHas —aOsius,
OTJAJICHHBIE UCXO/bl, BEreTaTUBHAS PEryJIALus

stroke, heart failure, sudden death, and
INTRODUCTION cardiovascular morbidity in the world. Since the

Despite good progress in the management of initial description of triggers in the pulmonary
patients with atrial fibrillation (AF), this veins that initiate paroxysmal AF, catheter
arrhythmia remains one of the major causes of  ablation (CA) of AF has developed from a
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specialized, experimental procedure into a
common treatment to prevent recurrent AF. As
first-line  treatment for paroxysmal AF,
randomized trials showed only modestly
improved rhythm outcome with CA compared
to antiarrhythmic drug therapy [1].

Complete pulmonary vein isolation (PVI) on
an atrial level is the best documented target for
catheter ablation, achievable by point-by-point
radiofrequency  ablation, linear  lesions
encircling the pulmonary veins. PVI was
initially tested in patients with paroxysmal AF,
but appears to be no inferior to more extensive
ablation in persistent AF as well.

Antiarrhythmic drug therapy is commonly
given for 8-12 weeks after ablation to reduce
early recurrences of AF after catheter ablation,
supported by a recent controlled trial where
amiodarone halved early AF recurrences
compared with placebo. Prospective studies
have not been done, but a meta-analysis of the
available (weak) evidence suggests slightly
better prevention of recurrent AF in patients
treated with antiarrhythmic drugs after catheter
ablation.

Many  patients are treated  with
antiarrhythmic drug therapy after catheter
ablation (most often amiodarone or flecainide),
and this seems a reasonable option in patients
with recurrent AF after ablation [1-2].

The clinical case described below shows the
long-term outcomes (2 years) of CA pulmonary
veins of the patient with paroxysmal atrial
fibrillation, which requires supportive medical
therapy.

CLINICAL CASE

The patient S., a woman born in 1950, was

admitted to the clinical base of internal
medicine department in the Kharkiv city
polyclinic #24 in October, 2016 with

complaints of dyspnea during ordinary physical
activity and absent at rest.

HISTORY OF DISEASE

Since 2000 autoimmune thyroiditis 111
degree with nodular goiter, euthyroid state;
right-sided  thyroidectomy and  isthmus
resection; according patient’s  report
euthyroidism all the time.

Since 2001hypertension with max level
220/110 mm Hg, usual BP 150/90 mm Hg on
the background of drugs therapy.

In 2010 was paroxysmal tachycardia and
palpitations, AF was first diagnosed. Since
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2012 diagnosis: Paroxysmal atrial fibrillation,
EHRA 1ll. CHA2DS2-VASc — 2. HAS-BLED
score — 2. Essential arterial hypertension stage
I, 3 grade. hypertensive heart (LVH). Heart
failure with preserved ejection fraction.

2014 — Catheter ablation of pulmonary
veins.

After 3 days of ablation the patient had a
paroxysm of AF — an electrical cardioversion
was performed, continued to intake prescribed
antiarrhythmic  treatment for 3  months
(betaxolol 10 mg/day, propafenon 300 mg/day).
Despite of drug intaking, ones in 3 weeks she
had episodes of AF which were being stopped
by intaking additional 300 mg of propafenon.

After 3 months paroxysms of AF became
more infrequent (once in 3 months) with shorter
duration (1-2 hours), stopped after intaking
propafenon 300mg with  mild/moderate
symptoms of paroxysms of AF.

2015 — Gross hematuria on warfarin (the
drug intaking was stopped); since 2015 — takes
aspirin ~ for  prevention  thromboembolic
complications.

Following months (over 3) she notes poor
control of BP (despite taking hypotension
drugs).

After 8 months to the present day of CA she
started suffer from paroxysmal tachycardia and
heart palpitations with HR 120-130 bpm with
mild symptoms, which are not related to
physical exercise (mostly at night) 1 time per 2
months, sometimes related to incensement of
blood pressure (BP) with duration from 1-2
min to 6 hours and converted to sinus rhythm
by taking additional propafenon 300 mg and
sometimes procainamide 500 mg.

ANAMNESIS VITAE

1981 — Appendectomy.

1993 — Acute pyelonephritis.

2004 — Radical hysterectomy, iatrogenic
menopause.

2007 — Cyst in the right breast was removed.

PHYSICAL EXAMINATION

General condition is  satisfactory,
consciousness is clear, emotionally stable,
optimistic mood. Height = 174 cm, weight =
105 kg, BMI = 34.68 kg/m? waist-to-hip ratio
1,07.

Skin is normal colored, without any scars.
Peripheral lymph nodes, the thyroid gland are
not palpable in the right side, slightly in the left.
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Signs of eyelid retraction, periorbital edema,
proptosis are absent.

Respiratory system: pulmonary percussion —
resonant sound, auscultation weakened
vesicular breathing, no adventitious sounds.

Cardiovascular  system: heart borders
extended to the left on 1,5 cm of midclavicular
line, HR =78 bpm, regular. Ps= 78 bpm. No
pulse deficiency. Auscultation of the heart —
heart sounds are muted, accent of the Il tone
above the aorta. Systolic murmur above the
aorta. BP dextral = 150/90 mm Hg, BP sin =
175/100 mm Hg, (on the background of
antihypertensive therapy).

Gastrointestinal system: abdomen is soft,
painless, symmetrical, no discrepancies of the
abdominal muscles. No visible peristalsis. Liver
edge is smooth, painless, palpated 1.5 cm below
the costal arch. Spleen and pancreas are not
palpable. Symmetrical mild shin pitting edema.

REFERRAL DIAGNOSIS

Essential arterial hypertension. Paroxysmal
atrial fibrillation. Heart failure. Autoimmune
thyroiditis. Systemic atherosclerosis. Obesity.

RESULTS OF LABORATORY AND
INSTRUMENTAL DIAGNOSIS

Complete blood count (16/10/2016): normal.

Urinalysis (16/10/2016): normal.

Biochemical analysis (16/10/2016):
decreased kidney function (GFR by MDRD
54 ml/min/1.73 m2).

Thyroid-stimulating
(16/10/16): normal.

Fasting glucose test (16/10/2016): normal.

Blood lipid spectrum (16/10/2016): 1l a type
of dyslipidemia.

Electrocardiography (ECG) 2 years after
CA: sinus rhythm, regular, heart rate 78 bpm,
signs of left ventricular hypertrophy.

24 h -ambulatory ECG monitoring 2 years
after CA: during the monitoring 22 h 38 min
was registered sinus rhythm with a mean heart
rate 74 bpm (maximum HR 120 pm, at
20:05:15, minimum HR 66 bpm — 16:50:55).
Was  recorded:  single  supraventricular
premature contractions (total 266); single
monomorphic ventricular premature
contractions (total 49); short episodes of
supraventricular tachyarrhythmia (total 4) with
an average heart rate of 160 bpm with max
duration for up to 5 seconds. Ischemic changes
have not been identified. Circadian index 1.07
(N 1.24-1.44).

hormone (TSH)
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Heart rate variability (HRV) 2 years after
CA: the character of the rhythmogram and HRV
indicates the structure to stabilize the heart
rhythm with the transition of its regulation from
the reflex autonomic level to a lower humoral-
metabolic, are not able to quickly provide
homeostasis. Functional heart capabilities are
reduced. Condition of a poor adaptation with a
sharp decline in the functional capacity of the
body.

Echocardiography 2 years after CA:
atherosclerosis of aorta and aortic valves mild
degree. Moderate dilatation of left atrium.
Concentric left ventricle hypertrophy (LV Mass
Index 100 g/m? RWT 0.49). Dyssynergic areas
were not identified. Diastolic function
relaxation violation (E/A — 0.8).

RECOMMENDATIONS FOR FURTHER
EXAMINATION

Repeat 24h — ECG monitoring in a month.

T4, T3, Anti-TPO.

Biochemical blood test (liver (ALT, AST,
AP) and renal function tests (BUN),
coagulogram.

Blood electrolytes (K, Na).

Chest X-Ray.

Ultrasound of thyroid gland and abdomen.

Consultation with an endocrinologist.

CLINICAL SYNDROMES

e Atherosclerosis (sclerotic changes of aorta
and aortic valve).

e Arterial hypertension.

e Arrhythmias (paroxysmal AF).

e Reduction of circadian index and heart

spectrum, as a manifestation of reducing
humoral and autonomic regulation with non-
dipper HR.
e Heart failure.
e Dyslipidemia.
e Hypertensive heart (LVH, atrial
enlargement, diastolic dysfunction).
e Obesity.
CLINICAL DIAGNOSIS

Main:

Condition after CA of pulmonary veins due
to  paroxysmal AF  (25/04/14), with

decreasement in frequency of paroxysms from
ones in 3 weeks to ones per 2 months.

EHRA Il b.

CHA2DS2-VASc — 5, HAS-BLED score —
4.



Essential arterial hypertension stage II, 3
grade.

Hypertensive and arrhythmic heart (LVH,
dilatation of LA).

Heart failure with preserved ejection fraction
Il FC, stage B.

Systemic atherosclerosis (atherosclerosis of
the aorta and aortic valves, dyslipidemia Il a
type after Fredrickson).

Very high added total CV risk.

Autoimmune thyroiditis (focal? riedel's?
hashimoto's?), condition after right — sided
thyroidectomy and isthmus resection (2000),
euthyroid.

Deep decline the power of all branches
autonomic regulation: non-dipper HR with low
degree of TP.

Comorbidity:

CKD 3a: hypertensive nephropathy (eGFR
54 ml/min/1.73 m2).

Obesity | class [3-4].

Non-alcoholic fatty liver disease?

PATIENT’S MEDICAL TREATMENT
FOR LAST 6 MONTH

Bisoprolol 5 mg per day.

Propafenon 150 mg 2 times per day (without
this drug —recurrence of AF paroxysms); during
the paroxysms additionally 300 with/without
procainamide 500 mg.

Valsartan 80 mg per day.

Atorvastatin 10 mg (do not intake regularly).

Aspirin 75 mg per day.

OUR RECOMMENDED TREATMENT
ACCORDING LAST GUIDELINES

Lifestyle modification

1. DASH diet and regular physical activity
lead to intensive weight reduction in addition to
the management of other cardiovascular risk
factors (in the range of 10-15 kg weight loss
achieved), and to fewer AF recurrences and
symptoms compared with an approach based on
general advice in obese patients with AF [1].

2. Control of compliance to medical
recommendations.

Drug treatment

1. B- blocker - CARVEDILOL 12,5 mg 2
times p/day (target HR — 60-65 b/m) under
control of ECG.

2. AAD - PROPAFENONE 150 mg 3
times per day under control of ECG; additional
300 mg of propafenon in case of paroxysm of
AF [5].
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3. ARBs — VALSARTAN 160 mg in the
morning.
4. Anticoagulant — RIVAROXABAN

15 mg p/day.

5. Statin-ROSUVASTATIN 20 mg in the
evening.
6. Consulting with other subspecials to

change treatment strategy (repeat catheter
ablation?) [1].

PROGNOSIS

Prognosis for life — non-compliance to
doctor's appointments — non-satisfactory.
The prognosis for recovery - an unfavorable.

PREVENTION

Secondary prevention of paroxysms of AF
include lifestyle modification with weight
reduction; good blood pressure control, because
uncontrolled high blood pressure enhances the
risk of stroke and bleeding events and may lead
to recurrent AF; control of fluid balance and
check up for decompensation of heart failure;
control of compliance to our medical
recommendations.

CONCLUSIONS

According to recent studies it has been
demonstrated that pulmonary vein CA has
favourable outcomes at 6-12 months post-
ablation, but there are only few studies with a
long-term follow-up and, as we see on our
clinical case, after 2 years patient present with
current deterioration of AF.

The vast majority of very longstanding
paroxysmal/persistent AF patients maintained
sinus rhythm at a mean follow-up time of 5
years following CA, associated with a
significant improvement in symptom scores
and, as we see on our clinical case, after 2 years
patient maintained sinus rhythm, but with
recurrence paroxysms of AF for last year with
mild/moderate of symptom scores [6].

Often this procedure is not a radical solution
of the problem, and most patients (as it also was
shown on the example of our clinical case) are
require  adjunctive  therapies  including
antiarrhythmics, DC cardioversions and re-
ablation and upstream therapy (antihypertensive
drugs and so on) [7].

Also our patient needs correction of the
treatment of arterial hypertension and more
properly diagnosis (and treatment) of thyroid
disorder, and improvement the regulation at all
levels - from the daily rhythm of the HR up to
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relations in the activity of the vagal activity
branches, first of all, interventions in the
lifestyle and searching for the optimum time
drug administration [8].

Of course, consider the presence of multiple
syndromes on presented clinical case, we must
not forget about the problem of polypharmacy

and try to avoid it (many studies in ambulatory
care define polypharmacy as a medication count
of five or more medications, but it is practically
impossible to investigate the biochemical
compatibility in vivo of more than 4 drugs) [9—
10].
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The review involves clinical and experimental data, constitutive modeling, and computational
investigations towards an understanding on how mechanical cyclic loads for long periods of time affect
damage evolution in a reconstructed bone, as well as, lifetime reduction of bone graft substitutes after
advanced core decompression. The outcome of the integrated model discussed in this paper will be how
damage growth in femur after advanced core decompression subjected to mechanical cyclic loading under
creep and fatigue conditions may be controlled in order to optimize design and processing of bone graft
substitutes, and extend lifetime of bone substitutes.
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JIOBI'OCTPOKOBA EBOJTIONISA PEKOHCTPYKIII KICTOK 3A TOMIOMOI'OIO KICTKOBHUX
3AMIHHUKIB - IMIIJTAHTAHTIB

Mapmunenko O. B. l, 3onouescovkuii 0. O. 2, Annena P.°

! XapkiBcokuit Hanionansauit yaisepentet iveni B. H. Kapasina, m. Xapkis, Ykpaina

? HanionansHuii TexHiuHmiA yHiBepcuTeT «XapKiBChKHMil MOTiTeXHInMiT iHCTHTYTY, M. XapkiB, Ykpaina
* [Mapu3bkuit iHCTHTYT HayK Ta TexHOIOrii, M. [Tapik, Opanris

Januii ormsa BKIIOYAE KITIHIYHI Ta eKCIIEPUMEHTANbHI JaHi, BU3HAYAIbHI CIIiBBiJIHONICHHS, Ta
OO0YHCITIOBANIBHI TOCHTIKCHHS, CIPSIMOBaHI Ha PO3YMIHHS TOTO SK MEXaHIYHI UUKIIYHI HaBaHTAKCHHS
OpOTArOM TPUBAIKX IIEPIOJIB Yacy BIUIMBAIOTH HA 3POCTAHHS MOIIKOKYBAHOCTI 1 CKOPOYEHHS
JIOBTOBIYHOCTI IMIDTAHTATiB, IO BHKOPHUCTOBYIOTHCSA JJIS KOMIPECIHHOTO 3aMimieHHs He(eKTy KICTKH. Y
pe3yJbTaTi MOJICIIOBAHHS, PO3IIIIHYTOTrO B Iiif cTarTi, Oy/e BCTAHOBJIEHO SIK 3POCTAHHS ITONIKO/KYBAHOCTI
MPOTSATOM MEXaHIYHUX [UKITIYHIX HABAaHTAKCHh B YMOBaxX IIOB3YYOCTi Ta BTOMH IMIUIAHTATIB ITiCIISA
KOMIIPECIHHOTO 3aMileHHs Ae(eKTy CTeTHOBOI KICTKM MOJKHAa KOHTPOIIIOBATH 3 METOK ONTHUMI3arlil
MPOCKTYBAaHHS Ta BHUTOTOBIICHHS KICTKOBHX 3aMiHHHKIB- IMIUIaHTATiB 1 30UIbIICHHS TEPMIHY CIIYKOH
KICTKOBHX 3aMIiHHUKIB.

K/TIO490BI CJIOBA: xoMrpeciiiHe 3aMileHHS Ae(eKTy KiCTKH, KiCTKOBHI 3aMiHHHK- IMIUIAHTAT,
MOMIKO/KYBAHICTh, HANPYTa, TOB3y4iCTh, BTOMA

JOJTOCPOYHAS 3BOJIIONNA PEKOHCTPYKIIUU KOCTEHN C TOMOIIBIO KOCTHBIX
3AMEHUTEJIEA - UMILIAHTAHTOB

Mapmuinenxo A. B. 1, 3onouesckuu A. A.Z, Annena P.
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? HauoHambHBIH TeXHIYeCKHit YHUBEPCUTET «XapbKOBCKUI NOJIMTEXHUUECKUI HHCTUTYT», I'. XapbKOB,
Ykpauna

3 [Tapmxckuil HHCTUTYT HayK U TeXHOJIOTHH, I. [Tapux, @paHuus

I[aHHI;Iﬁ 0630p BKJIIOYACT KIIMHUYCCKUE U OKCIICPUMCHTAJIbHBIC JJaHHBIC, OIIPEACIIAIOINE COOTHOLICHMS, U
BBIYUCIUTEIIbHBIC HCCIICAOBAHMS, HAIIPpABJICHHLBIC Ha IMOHMMAHUEC TOT'O KAK MCXAaHHWYCCKHUE HUKINYCCKHUC
Harpys3kd B TC€UCHHUC AJIUTCIbHBIX NEPHUOJOB BPEMCHU BJIHAIOT HA POCT IMOBPECIKAAEMOCTU U COKpALICHUEC
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JAOJTOBCUYHOCTH HMIUIAHTATOB, HCHOJIB3YCMbIX [JId KOMIPECCUOHHOI'O 3aMCHICHUA ae(beKTa koctu. B

pe3yiabTare MOJACINPOBAHUA,

paccMaTpuBacMoro B 3TOM CTaThE,

6y,HCT YCTAHOBJICHO KaK poOCT

MOBPEIKAACMOCTH BCJIICACTBUC MCXAaHUYCCKUX HNUKINMYCCKUX HArpy30K B YCJIIOBUAX IMOJ3YYECTU U YCTAJIOCTU
HUMIIJIAHTATOB MOCJI€ KOMIPECCUOHHOTO 3aMCHICHUA [[e(l)eKTa 66[[peHHOI>i KOCTH MOXXHO KOHTPOJIMPOBATH C
[CJIbIO ONTUMU3AalIUN TPOCKTUPOBAHUSA U U3TOTOBJICHUS KOCTHBIX 3aMEHHUTEIICH - UMIUIAHTAaTOB U YBCIIMYCHUA

CpoOKa CJ'Iy)K6LI KOCTHBIX 3aMCHUTEICH.

K/TIOYEBBIE CJIOBA: xoMIIpecCHOHHOE 3aMelleHue Ne(eKTa KOCTH, KOCTHBIM 3aMEHUTEIh-UMILIAHTAT,
MOBPEKAAEMOCTh, HAMPSKEHHE, TTOJ3yYeCTh, YCTAJIOCTh

INTRODUCTION

Every year, over two million people
worldwide sustain a bone grafting procedure to
repair bone defects stemming from a disease or
a traumatic event [1].

Core  decompression  represents  an
established technique for treatment of early
stage osteonecrosis and most commonly used
for disease that affects the hip joint. The
procedure is designed to decrease pressure
within the bone by restoring blood flow to the
bone. For the first time, this procedure was
popularized by Ficat and Arlet [2] in France in
1980. At present, this technique is one of the
most commonly used surgical treatment
options.

Core decompression consists of drilling one
or more small channels with an 8-10 mm
diameter into the necrotic lesion (dead bone)
from the lateral subtrochanteric region of femur

-

to remove an 8-10 mm core from the femoral
head [3]. This is associated with a lack of
structural support of the bone. Subtrochanteric
stress fractures at the surgical entrance point of
the core track were regularly described as a
complication of conventional core decom-
pression with a rate of about 1-2 % or even
higher fracture rate [4]. That is why patients
normally are requested to be partial weight
bearing for several, normally six weeks due to
the risk of fracture.

The so-called advanced core decompression
is a modified technique of core decompression
that may allow better removal of the necrotic
tissue by using a new percutaneous expandable
reamer, and refilling of the drill hole and the
defect with the implantation of a bone graft
substitute (Fig. 1) [3-4]. Such technique gives
the possibility to reduce the risk of fracture after
surgery.

Fig. 1. A proximal femur with the drilling canal and the bone defect filled by a bone graft substitute [4]
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Practical recommendations related to the
advanced core decompression are mainly based
on clinical experience. So there is a need for
rigorous studies to determine  specific
indications for this kind of treatment.

The finite element method has recently
become a powerful technique for numerical
simulation in the mechanics of femur. A three-
dimensional finite element model derived from
the reconstruction of core decompression or
magnetic resonance (tomographic) images may
help to effectively simulate the influences of
core decompression on the mechanical behavior
of femur.

The finite element studies concerning the
advanced core decompression are given in [4].
The impact of the core decompression
procedure and the surgical entrance point
position on the stress distribution as well as on
the fracture risk of the femur has been
investigated. The effect of bone substitute
stiffness on the biomechanical behavior of
femoral bone after core decompression has been
studied. Numerical results led to the conclusion
that the success of advanced core
decompression depends on the amount of
necrotic tissue remaining in the femoral head
after the procedure. Thus, modifications to the
instrument are necessary to increase the amount
of necrotic tissue that can be removed. Note
also that all these studies are based on the linear
elastic behavior of the femur and bone graft
substitutes.

Different bone graft substitutes concerning
the advanced core decompression have been
used, such as a composite calcium sulphate
(CaSo,) - calcium phosphate (CaPoO,),
tantalum or low-stiffness implants. The
efficiency of these materials is still debated.
One of alternative treatments is to use
bioresorbable bone graft substitutes [1]. In this
regard, the gradient elasticity theory was
applied to study the effect of microstructure on
remodeling of bones reconstructed with
bioresorbable materials. In this way, one — [5],
two [1] and three — dimensional [6]
biomechanical models of reconstructed bones
have been considered.

Although the short term performance of
femur after advanced core decompression is
impressive, the long term performance is still
unknown. Systematical studies related to the
analyze the long term success and the long term
risk of failure of bone graft substitute inside a
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femoral head after advanced core decom-
pression have not been published so far.

The understanding of bone behaviors and
functioning is a key in the ability to predict
their evolutions and be able to make adequate
diagnostics, surgeries and planning, and predict
postoperation states [6].

Biomechanical degradation of femur after
advanced core decompression can be related to
the load and time dependent phenomena, such
as damage, creep and fatigue. These phenomena
in bone can be investigated experimentally.

OBJECTIVE

The specific objectives are: to specify the
mechanisms of biomechanical degradation of
femur after advanced core decompression
subjected to mechanical cyclic loading; to
develop the constitutive laws of biomechanical
behavior and kinetic equations of damage
(stiffness reduction, creep, fatigue) in femur
after advanced core decompression considering
the interaction between osteoblasts and
osteoclasts combined with the mechanical
response of bone, and taking into account
nonlinear elastic deformation and creep under
mechanical cyclic loading conditions, fatigue
and ratcheting, receiving and healing damage,
damage interactions between tension and
compression; to identify  biomechanical
parameters in the proposed bone remodeling
model using different experimental data for
bone, bone graft substitutes and femur after
advanced core decompression; to incorporate an
integrated biomechanical constitutive model
developed in this research into the ANSYS
codes in a form of the computer-based
structural modeling tool for analyzing bone
density distributions over time, as well as, stress
distributions over time in femur after advanced
core decompression, for damage analysis and
for lifetime predictions of bone graft
substitutes; to calculate the time-dependent
bone density distribution and time-dependent
multiaxial stress distribution (finite element
modeling, cell population dynamics, structural
mechanics), and changes in damage at a
discrete site of bone remodeling (continuum
damage mechanics) in femur after advanced
core decompression subjected to mechanical
cyclic loading as a function of femur
parameters, bone graft parameters, as well as,
loading conditions, and additionally to predict
the lifetime of bone graft substitutes; to find the
relationship between bone cell architecture,
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bone graft substitute, biological environment,
loading conditions and degradation of femur
over time after advanced core decompression
(combination of 2, 3, 4 and 5); to compare the
lifetime predictions obtained in this research
against clinical and experimental data available
for femur after core decompression in
combination with bone substitutes.

MATERIALS AND METHODS

Bone damage. Mechanically, bone behaves
identically to any other material in that it
undergoes deformation and damage when
subject to an external load. Bone sustains
millions of loading cycles over the course of a

lifetime and rarely breaks without a major
traumatic event, and, thus, damage in bone is a
naturally occurring event [7]. Damage is not
detectable using clinical imaging modalities,
but decreases bone's stiffness, strength, and
toughness and eventually leads to collapse of
whole bones [8].

There are three distinct varieties of damage
in bone (Table 1), which can be identified as
linear microcracks, diffuse microdamage, and
microfractures. These types are distinguished
by the way they form and their morphology; the
nature of the stimuli that cause them to form, as
well as, their location; and the manner in which
they are repaired [7].

Table 1
Types of damage and their characteristics [7]
Shape/ Stress Tissuse Predominant Ape Repair
Dimensions miode priperties location
Lnear Microcmacks Eliptacal Compressive More brittle Interstnal Olcler Remodeling

~E0 % 1 %300 pm

Diffuse Microdamage =10 pm wide Tensile More ductile Within trabecular Younger Remodeling'
Lnknown length packets and osteons

Microfractures Complete frocture Bending/shear Of-nxis Trabecular Older Endochondral

Obviously that diffuse microdamage means
microcracks on a lower length scale.
Microcracks appear linear and spatially
organized in 2D histological sections with a
pertinent length of 10-70 um [8]. In 3D,
microcracks appear in approximately elliptical
shape with an aspect ratio of 4:1 to 5:1. In
histology studies, tensile microdamage appears
to be more diffuse while compressive damage is
rather expressed as linear microcrack. Thus,
different damage development in tension and
compression is a characteristic feature of bone.

Microfractures, on the other hand, are
entirely different than the other forms of
damage. Microfractures occur within cancellous
bone and represent complete fractures of one or
more trabeculae [7].

Also, damage interactions between tension
and compression in bone have been considered
[8-11].The mechanisms how bone damage is
accumulated under different loading modes and
coupled into another loading mode have been
discussed. Impact of damage interactions on
bone strength has been analyzed.

Damage reduces the bone’s future capacity
to absorb energy prior to fracture, and in this
sense deteriorates the mechanical properties of

orientation

ossi fication

bone. However, the paradox of this is that the
initiation and growth of microcracks in itself
dissipates energy and delays a catastrophic
complete fracture from occurring [7]. This
presumes that the damage will be repaired in an
efficient manner, before significantly more
damage can be created [12]. This requires a
signaling mechanism, and suggests a
physiological role, not just a mechanical one,
for bone damage [7, 13].

Creep. The consideration of the linear
elastic deformation of femur after advanced
core decompression is quite important in the
structural analysis. However, this is not enough
in order to understand the mechanisms of
degradation of femur over time that affect
essentially the lifetime reduction of bone graft
substitute inside a femoral head.

It is known [14] that bones exhibit creep
deformation considered as a time dependent
irreversible deformation process. Both the
tensile and compressive creep behaviors of
cortical bone and trabecular bone are well
documented [15-19]. They are characterized by
creep strain versus time curves that have three
distinct regimes (Fig. 2) (primary, secondary
and tertiary) by analogy with the engineering
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materials (steels, cast irons, light alloys) at high
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temperatures.
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Fig. 2. Typical creep curve for trabecular bone with a time to failure
of 25.5 h and a failure strain of 2.5 % [15]

Creep deformation changes the
microstructure of bone by introducing
microcracks (creep damage) in the final stage of
the creep process. Furthermore, the velocity of
the growth of already existing microcracks and
of the nucleation of new ones essentially
depends on the intensity of creep deformation.
On the other hand, creep deformation of bone is
influenced by the growth of microcracks. This
influence begins at the primary and secondary
stages of the creep process, and can be visible
in the tertiary stage due to increase of the creep
strain rate, preceding the creep rupture. The

creep rupture case without increase in the creep
strain rate can also be observed in bone. Thus,
creep deformation and growth of creep damage
in bone occur parallel to each other, and they
have a reciprocal effect.

Figure 3 shows stress versus time to failure
data in bone for tensile and compressive
loading types under creep conditions. All
specimens are normalized with Young’s
modulus. The experimental data are linear on a
log-log plot which is similar to power law
known for other materials.
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Fig. 3. Experimental creep ruptures data on human femoral cortical bone [20]
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Now, a number of comments need to be
made. First, creep curves obtained in bone from
uniaxial tests under tensile and compressive
loading types for one and the same absolute
value of constant stress are essentially different
and depend on the sign of the stress. This
difference can be very large in the tertiary creep
state due to the different creep damage growth
in tension and compression. Thus, it is
necessary to take into account the tension/
compression creep asymmetry of femur after
advanced core decompression subjected to
mechanical cyclic loading. Second, the creep
and creep damage parameters of femur in the
constitutive model should be a function of the
bone density. Third, creep of composite calcium

sulphate (CaS0O,) - calcium phosphate
(CaPO,) has been studied in [21].

Fatigue and ratcheting. Among various
loading, cyclic loading (including axial,
torsional and multiaxial load) plays an
important role to damage bone [22]. Damage
accumulation under cyclic loading is a major
factor of failure in implants.

Fatigue data are extensively reported [22—
25] for trabecular part and cortical part of bone.
Also, it is found [26] the stiffness loss related to
the damage growth in bone (Fig. 4) under cyclic
loading. It is seen that stiffness loss under
fatigue conditions is dependent on the type of
loading.
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Fig. 4. Average stiffness loss profiles for specimens subjected to Zero-Tension (0T),
Zero-Compression (0C) and zero-Torsion (0T) loading [26]

Fatigue damage in bone was identified as
diffuse damage and linear microcracks using
histological analysis [26]. Mode | fracture
creates and propagates microcracks in the
transverse direction for specimens subjected to
Zero-Tension loading (Fig. 5). In contrast, the
compressive group displayed Mode Il cracking
when crack surfaces slide over one another;
damage is on a single plane (Fig. 5). Thus, there
are differences in the kind of damage associated
with fatigue in tension and compression.

Mode Ill fracture (Fig.5) for specimens
subjected to Zero-Torsion loading is similar to a
tearing motion where the crack surfaces move
relative to each other on multiple planes .

The fatigue life data for human femoral
cortical bone [20] are presented in Fig. 6.
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Fatigue tests in specimens subjected to Zero-
Tension and Zero-Compression loading were
conducted at the two load frequencies (2 and
0.02 Hz). It is seen (Fig. 6) that fatigue lives of
bone are longer in compression than in tension.

A comparison of the fatigue behavior of
human trabecular and cortical bone tissue [24]
was conducted under cyclic four-point bending
(Fig. 7). The results show that trabecular
specimens have significantly lower fatigue
strength than cortical specimens, despite their
higher mineral density values. Thus, the
parameters of femur in the Kinetic equation of
fatigue damage should be a function of the bone
density.
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Fig. 5. Schematic representation of microcrack development in specimens subjected to Zero-Tension
(Mode I) (a), Zero-Compression (Mode I1) (b) and Zero-Torsion (Modes 11 and 111) (c) loading [26]
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Fig. 6. Tensile (O-T) and compressive (O-C) cyclic loading data plotted
as normalized stress versus cycles to failure [20]
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Fig. 7. Median S-N curves for each specimen group. The numbers on arrows indicate
the number of run-out specimens for given stress levels [24]
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Analysis of permanent strain during tensile
fatigue of cortical bone (Fig. 8) shows that
ratcheting occurs in cortical bone due to the
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cyclic softening of bone. Hence, ratcheting is
considered as an irreversible deformation
process dependent on the number of cycles.
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Fig. 8. Ratcheting strain in cortical bone as a function of the number of cycles
for different levels of maximum stress [27]

Also, ratcheting was observed
experimentally in trabecular bone for specimens
subjected to Zero-Compression loading [28-30]
and for samples subjected to a combination of
torsion and compression fatigue [31].
Systematic studies of ratcheting during tensile,
compressive, and shear fatigue of human
cortical bone were conducted in [32].

Cell population dynamics model. Long
term biomechanical adaptation is particularly
significant to implant integration and stability
in the postoperative state [33]. Wolff’s law
postulates [14] that bone can be remodeled
based on the forces applied during its normal
function, modifying its internal and external
architecture and changing its shape and density.
The remodeling phase of healing can continue
for months or even years [34]. Biological cells
continuously interact with and remodel the
tissue in their immediate environment to
establish a  well-defined  microstructural
arrangement in healthy tissue. Local remodeling
by cells becomes the crucial connecting point
between the biological and mechanical fields
[6, 34].

Various mathematical models of bone
remodeling have been proposed in the literature
[35]. In the present paper, the cell population
dynamics model has been considered.

At the cellular scale, bone is composed of (i)
bone matrix, infiltrated with minerals and with
the osteocyte network; and (ii) vascular pores,
containing soft tissues and cells [36]. Changes
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in bone microstructure occur by dissolution of
old bone matrix by bone-resorbing cells
(osteoclasts) and deposition of new bone matrix
by bone-forming cells (osteoblasts). The bone
remodeling process is governed by the
interactions between osteoblasts and osteoclasts
through the expression of several autocrine and
paracrine factors that control bone cell
populations and their relative rate of
differentiation and proliferation [37].

The variation in bone density p at the
remodeling site is expressed in terms of
percentage of the initial mass depending on the
number of osteoclasts and osteoblasts [37]:

dp

o= kX — b Xe

Here ki and k; are the normalized
activities, Xc and Xg are,  respectively, the
numbers of actively resorbing osteoclasts and
forming osteoblasts at a remodeling site defined
by Komarova et al. [38]:

.J':[_' =X- = 3..: !J‘ K = .I(

Xe =0 if x,. < Fc
and

Xp=0 if xp < X


http://journal.frontiersin.org.sci-hub.bz/article/10.3389/fbioe.2014.00006/full#B32

where X. and X, are, respectively, the number
of osteoclasts and osteoblasts at steady state.
The system of differential equations describing
the osteoclast and osteoblast rates and
interactions  using parameters,  which
characterize the autocrine and paracrine factors,
can be expressed by [37]:

dxg __ g2 gl
= WX Xp Baxp
dse _ o E11 g2l )

where a is the osteoclast production rate, Py is
osteoclast removal rate, a,is the osteoblast
production rate, B, is the osteoclast removal
rate. Parameter g11 describes the combined
effects of all the factors produced by osteoclasts
that regulate osteoclast formation (osteoclast
autocrine regulation). Parameter g22 describes
the combined effects of all the factors produced
by osteoblasts to regulate osteoblast formation
(osteoblast autocrine regulation). Parameter g12
describes the combined effects of all the factors
produced by osteoclasts that regulate osteoblast
formation, such as TGFp (osteoclast-derived
paracrine regulation). Parameter g21 describes
the combined effects of all the factors produced
by osteoblasts that regulate osteoclast
formation, such as OPG and RANKL
(osteoblast-derived paracrine regulation). In this
proposal, special attention is paid to the
particular case, where a bone cell grows
normally and only influences its neighbor’s
activity, but does not produce autocrine factors.
Therefore, we can write [37].

Rll == g?.l =10
glz=A; + B e—Y15(x, 1)
221 = Ax + Bye—Y25(x. 1)

where A;, Bi, A; B, v1, and y,are model
parameters that regulate the production of
paracrine factors, S(x, t) denotes the
mechanical stimulus function. The mechanical
stimulus used here is expressed in terms of
strain energy density.

The bone adaptation approach given above
allows for the computation of changes in
density of femur after advanced core
decompression at a discrete site of bone
remodeling at a macroscopic scale. In order to
simulate the remodeling process from a
mechanobiological point of view, this approach
needs to be implemented, for example, into an
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ANSYS code (considering bone density instead
of temperature in the finite element model in
Fig. 9).

Fig. 9. Finite element model of femur
generated by ANSYS [4]

Structural mechanics model. The cell
population dynamics model needs to
be coupled to the structural mechanics model.
Total strains in femur are assumed to be
composed of nonlinear elastic part, part due to
creep and ratcheting part accumulated during
cycling loading.

The creep strain rates are related to the
stresses under multiaxial loading as follows

[39]:

d€|f| _ O'Q
3 .
where Op = AO'i +CO—k|5k| y Oj = Esklskl v Sk IS

at  (1-¢)"
the stress deviator, o, is the stress tensor, t is
time and A, C, n, m are material parameters. A
continuum damage parameter by Kachanov-
Rabotnov ¢ has been introduced into the creep
law given by Eq. (1) with the formulation of the
following creep damage growth equation
dg _ =4

dt  (1-g)

where X, = Ayo; +Cooyidi, A9 Co. k and | are
material parameters. Equations (1) and (2)
reflect the tension/compression asymmetry of
creep and creep damage in femur.

3 Asy
2 Oj

+C5k|J (1),

),
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Also, description of ratcheting and fatigue
damage in femur is considered. The
components of the ratcheting strain tensor can
be defined as follows [39]:

PN
fy=-Te 0 7 [E 2 +C5|<|j 3,
Q-p)' (2 7

where N is a number of cycles,

3 .
Te = AT +CTk|5k| T = EK'HKH y Ky 1S the

stress amplitude deviator during cycling , 7, is

the tensor of the mean stresses during cycling,
dot above the symbol denotes the derivative
with respect to the number of cycles, and a, c,
p, q and f are material parameters. Also,
description of ratcheting and fatigue damage in
femur is considered. The components of the
ratcheting strain tensor can be defined as
follows [39]:

IV
él = N - [E ki +c5k|j (3)
L-9)' \2 7

where p, =dz; +ezrdy, d, €, X, b and v are
material parameters. Equations (3) and (4)
reflect the tension/compression asymmetry of
ratcheting and fatigue damage in femur.

Note that material parameters in Egs. (1)-
(4) are functions of bone density and bone
mineralization, and can be identified from the
basic  experiments under tension and
compression [40].

Diffusion model to describe osteogenesis
within a porous Ca P O, scaffold needs to be
considered. In this regard, the concentration of
mesenchymal stem cells can be found using
diffusion model developed in [41].
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The lecture presents modern data on acute lymphoblastic leukemia as the one of the most common
malignant disease of children, youth and the elderly. The data on the major risk factors, causes, pathogenesis,
clinical manifestations, as well as the main approaches to the diagnosis and treatment of this disease and
possible predictions for patients in different clinical situations are described.
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DEFINITION ALL is an aggressive type of Ieukemla_and
can spread to a lymph node, spleen, liver,
Acute lymphoblastic leukemia (ALL) is a central nervous system (CNS), and other
malignant disorder in which uncontrolled organs. Without treatment ALL usually
proliferation of lymphoblast occurs in the bone  progresses quickly, thereby making it extremely
marrow and replaces the normal hematopoietic  dangerous [2].
cells [1].
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EPIDEMIOLOGY

ALL represents 12 % of all leukemia cases,
with a worldwide incidence projected to be 1-
4.75 per 100000 people. Italy, United States
(US), Switzerland, and Costa Rica are the
countries with the highest incidence of ALL
[3]. ALL has an annual incidence of up to 40
cases per million in Eastern European countries,
but fewer than 20 per million in subs-Saharan
Africa [4]. In Europe, ALL accounts for around
80 % of leukemia among children aged 0-14
years. Peak age of incidence occurs between the
ages of 2—4 years, decreasing to become a much
rarer disease of adulthood. A smaller peak
occurs in people aged over 50 years.

In the year 2013, there were approximately
6020 new diagnoses of ALL in the USA
resulting in 1440 death. In the year 2015, there
were 6250 estimated new cases with 1450
estimated death. The number of deaths was 0.4
per 100000 men and women per year, these
rates are age adjusted and based on 2008-2012
cases and deaths.

Approximately 0.1 % of men and women
will be diagnosed with ALL at some point
during their lifetime, based on 2010-2012 data.
The prevalence of ALL in 2012 is estimated at
75176 people in the US [3-4].

The estimated overall incidence of ALL and
lymphaoblastic lymphoma in Europe is 1.28 per
100000 individuals annually, with significant
age-related variations (0.53 at 45-54 years,
~1.0 at 55-74 years and 1.45 at 75-99 years)
and that of Burkett leukemia/lymphoma is
between 0.17 and 0.33 in the same age groups.
These figures qualify ALL as a rare disease in
adults, making assessment and care at qualified
centers highly desirable. In Europe, 5-year
overall survival (OS) improved from 29,8 % in
the years 1997-1999 to 41,1 % in 2006-2008
(P <0.0001), still as a function of age.
Compared with the reference group (age 15—
54 years: OS > 50 %), OS was <30% in the 55—
64 years age group (hazard ratio 2.05) and
<20 % in the >65 years age group (hazard
ratios 2.71 and 3.75) [3-4].

RISK FACTORS

The risk factors can be divided into
environmental, genetic and infectious [1, 5-7].
Environmental: ionizing radiation, paternal
preconception exposure and close proximity to
a nuclear facility (this implicates the link
between childhood leukemia and paternal
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ionizing exposure in the workplace before
conception or preconception); nonionizing
radiation (e.g. electromagnetic fields); che-
micals (hydrocarbons and pesticides); maternal
alcohol, cigarette and illicit drug use.

Genetics: an identical twin is twice likely as
the general population to develop ALL if his or
her twin developed the illness before the age of
7 years.

Infections: a transmissible agent s
potentially involved in the oncogenic process of
childhood leukemia. A viral etiology has been
shown for some human and animal cancers.

Other risk factors include: age, previous
cancer treatment (children and adults who have
had certain types of chemotherapy and radiation
therapy for other kinds of cancer may have an
increased risk of developing ALL), genetic
disorders such as Down syndrome are
associated with an increased risk.

PATHOGENESIS

Lymphoid cells are derived from pluripotent
hematopoietic stem cells in the bone marrow,
through stepwise maturation. ALL represents a
group of B/T-precursor-stage lymphoid cell
malignancies (arising from genetic insults) that
blocks lymphoid differentiation and drives
aberrant cell proliferation and survival.

ALL is characterized by gross numerical and
structural chromosomal abnormalities including
hyperdiploidy, hypodiploidy, translocations and
rearrangements. However, several observations
indicate that these lesions alone are insufficient
to induce leukemia and cooperating lesions are
required. It is suggested that the initial event
confers self-renewal coupled with mutation,
leading to developmental arrest and a secondary
cooperative event in cell cycle regulation,
tumor suppression and chromatin modification,
eventually leading to establishment of the
leukemic clone [8].

CLASSIFICATION

ALL can be classified as ALL B-cells or T-
cells based on their stage of maturity. B-cell
ALL can be divided into early pre-B, common
ALL, pre-B ALL, mature B-cell ALL (also
called Burkett Leukemia). T-cell ALL includes:
pre-T ALL, mature T-cell ALL [1].

According to WHO, ALL is classified based
on precursor lymphoid neoplasms [9]:

B lymphoblastic leukemia/lymphoma;
B lymphaoblastic leukemia/lymphoma,

NOS;



e B lymphoblastic leukemia/lymphoma
with recurrent genetic abnormalities;

e B lymphoblastic leukemia/lymphoma
with t(9;22)(g34;q11.2), BCR-ABL1;

e B lymphoblastic leukemia/lymphoma
with t(v;11923); MLL rearranged;

e B lymphoblastic leukemia/lymphoma
with t(12;21)(p13;q22) TEL-AML1 (ETV6-
RUNX1);

B lymphoblastic leukemia/lymphoma
with hyperdiploidy;
B lymphoblastic leukemia/lymphoma
with hypodiploidy;

e B lymphoblastic leukemia/lymphoma
with t(5;14)(g31;932) IL3-IGH;

B lymphoblastic leukemia/lymphoma
with t(1;19)(g23;p13.3) TCF3-PBX1,
T lymphoblastic leukemia/lymphoma:

FAB classification of acute lymphoblastic
leukemia includes:

ALL-L1: Small cells with
homogeneous nuclear chromatin, a regular
nuclear shape, small or no nucleoli, scanty
cytoplasm, and mild to moderate basophilia;
ALL-L2: Large, heterogeneous cells
with variable nuclear chromatin, an irregular
nuclear shape, 1 or more nucleoli, a variable
amount of cytoplasm, and variable basophilia;
ALL-L3: Large, homogeneous cells
with fine, stippled chromatin; regular nuclei;
prominent nucleoli; and abundant, deeply
basophilic cytoplasm. The most distinguishing
feature is prominent cytoplasmic vacuolation.

SYMPTOMS

ALL usually begins abruptly and intensely,
but in some cases symptoms may develop
slowly. Symptoms develop when there are not
enough healthy mature WBCs (leukocytes) to
mount a defense against infection; there are not
enough healthy blood-clotting cells (platelets)
to prevent bleeding; the depleted oxygen-
bearing RBCs cannot provide enough oxygen to
organs [9-11].

Symptoms observed include bone and joint
pain, easy bruising and bleeding (such as
bleeding gums, skin bleeding, nosebleeds,
abnormal periods), fatigue, fever, loss of
appetite and weight loss, paleness, pain or
feeling of fullness below the ribs, pinpoint red
spots on the skin (petechiae), pitting edema
(swelling) in the lower limbs and/or abdomen,
lymphadenopathy in the neck, under arms and
groin, night sweats.
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DIAGNOSIS (Table)

Full blood count (FBC): anemia is usual
and hemoglobin may be below 5g/L;
thrombocytopenia is also usual, to varying
degrees; white blood cell count may be high,
normal or low but there is usually neutropenia.
Leukemia is unlikely in the presence of a
normal FBC but the FBC will not always be
abnormal in all cases of ALL, as some patients
may not yet have marrow suppression [11]. If
the blood count is abnormal, a blood film is
essential to help decide whether leukocytosis is
likely to be caused by malignancy or
inflammation. Blood film is likely to show blast
cells but can be normal if blast cells are
confined to the bone marrow.

Clotting: DIC (Disseminated intravascular
coagulation) may occur and this produces an
elevated prothrombin time, reduced fibrinogen
level and the presence of fibrin and degradation
products.

Biochemistry analysis: lactic dehydrogenase
levels are usually raised and rapid cell turnover
may raise uric acid. Liver and renal function
must be  checked  before initiating
chemotherapy.

Bone marrow aspiration and biopsy: WHO
(World Health Organization) classification
requires 20 % or greater amount of blasts in
bone marrow and/or peripheral blood for the
diagnosis of ALL.

Immunophenotyping helps to reveal the
subtypes. Positive confirmation of lymphoid
rather than myeloid origin should be sought by
flow cytometric demonstration of lymphoid
antigens. To determine the subtype of ALL by
comparing the cancer cells to normal cells in
the immune system (may reveal terminal
deoxynucleotidyl  transferase  (TdT  -a
specialized DNA polymerase expressed in
immature, pre-B, pre-T lymphoid cells, and
ALL/lymphoma cells or common acute
lymphoblastic leukemia antigen (CALLA).
Therapeutically, it is important to differentiate
between T-cell, mature B-cell and B-cell
precursor phenotypes.

Bone marrow samples should undergo
cytogenetic. Hyperploid is common. A number
of balanced translocations have been identified
in ALL. A negative myeloperoxidase stain
helps to diagnose ALL, although acute
monocyte leukemia also gives negative stain
with myeloperoxidase.
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Testing for BCR-ABL (oncoprotein) by
polymerase chain reaction or cytogenetics may

leukemia (CML).

help identify those patients in whom ALL arose

Diagnostic work-up in adult ALL [1]

as the lymphoblastic phase of chronic myeloid

Table 1

Diagnostic step

| Results/ALL subsets

| Recommendations

CGH/SNP/GEP/NGS

ALL with adverse clinic-biological
features:

Ph+ ALL (rapid detection, to TKI
therapy)

t(4;11)+ ALL

t(1;19)+ ALL

other high-risk cytogenetics

ALL with adverse clinic-biological
features:

Ph-like ALL

ETP ALL
NOTCH1/FBW7-unmutated/RAS/
PTEN-altered T-ALL

IKZF1, CLRF2, MLL, TP53,

Morphology
Lymphoid/undifferentiated blasts Mandatory
: (> 20 % bone marrow involvement);
Bone marrow and peripheral blood andjor FAB L3 morphology in Burkett Recommended
cerebra-spinal fluid le .
ukemia;
CNS involvement Mandatory
Immunophenotype

MPO (differential diagnosis versus AML) MPO negative; B/T markers > 20 %

(CD3, CD79a > 10 %) Mandatory
B-lineage markers: CD19, CD79a, cCD22 B-lineage ALL:
(at least 2); others: TdT, CD10, CD20, Pro-B/B-1 (CD19/CD79a/cCD22+)
CD24, clgM, slg (kappa or lambda) Common/B-II (CD10+/cIgM—)

Pre-B/B-III (cIgM+/slg—) Mandatory
T-lineage markers: cCD3; others: TdT, Mature-B/B-1V (slg+)
CD1a, CD2, CD5, CD7 CD4, CD8, TCR T-lineage ALL:
o/ or y/d Pro-T/T-1 (cCD3/CD7+)

Pre-T/T-11 (CD2/CD5)
Stem/myeloid cell markers (variable): Cortical-T/T-I1l (CD1a+) Mandatory
CD34, CD13, CD33, CD117 Mature-T/T-1V (CD3+/CDla-)

Cytogenetics/genetics

Cytogenetics/FISH/RT-PCR Mandatory

Recommended for
new clinical trials

CREBBP,
RAS alterations
MRD study
MRD marker(s): LAIP
(immunophenotype)/molecular probe MRD-based risk classification Mandatory
(PCR)
Storage of diagnostic material
Fell banking/storage of DNA/RNA/protein Additional/future studies Highly
ysates recommended
HLA typing
Patient/siblings | Early application of SCT if required | Recommended

Note: ALL, acute lymphoblastic leukemia; CNS, central nervous system; MPO, myeloperoxidase; AML, acute
myelogenous leukemia; c, cytoplasmic; IgM, immunoglobulin M; s, surface; Ig, immunoglobulin; FISH,
fluorescence in situ hybridization; RT-PCR, reverse transcriptase polymerase chain reaction; Ph+,
Philadelphia-positive; TKI, tyrosine kinase inhibitor; CGH, comparative genomic hybridization; SNP, single
nucleotide polymorphism; GEP, gene expression profiling; NGS, next-generation sequencing; Ph,
Philadelphia; ETP, early T-cell precursor; T-ALL, T-cell ALL; MRD, minimal residual disease; LAIP,
leukemia-associated immunophenotype; PCR, polymerase chain reaction; HLA, human leucocyte antigen;

SCT, stem-cell transplantation.
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DIFFERENTIAL DIAGNOSIS

Acute myeloid leukemia (AML): In many
cases, the leukemic cells of AML or
biphenotypic ALL are poorly differentiated
with minimal amount of cytoplasm. These cells
are difficult to differentiate. In such case, bone
marrow biopsy, peripheral blood smear,
cytochemistry, and immunological marker may
be helpful in establishing the diagnosis [1].

Reactive  lymphocytosis  («Leukaemoid
reaction»): CMV infection and Bordetella
pertussis infection may present with significant
lymphocytosis. It could be differentiated by
bone marrow aspiration and biopsy in which
will be normal hematopoiesis. Immuno-
phenotyping may show increased numbers of

hematogones  (normal reactive  B-cell
progenitors).
Small-cell lung cancer: It can be
differentiated by chest X-ray (pulmonary mass),
and biopsy.

Merkel-cell tumor: it can be differentiated
also by biopsy. The Merkel cell exhibits

immunocytochemical properties of  both
epithelial and neuroendocrine cells.
Rhabdomyosarcoma: It can be

differentiated by  immunohistochemically
staining (IHC) or electron microscopy may

provide evidence supporting  myogenic
differentiation. IHC can detect muscle-specific
proteins.

Aplastic anemia: It can be differentiated by
absence of blast cells in peripheral blood or
leucoerythroblastic features [11]. Bone marrow
aspiration and peripheral blood smear are
helpful in differentiating diagnosis.

Idiopathic ~ thrombocytopenic  purpura
(ITP): Childhood ITP may resemble the
aleukaemic pancytopenic subtype of ALL. It
can be differentiated by absence of blast cells in
peripheral blood or leucoerythroblastic features.
Bone marrow aspiration and peripheral blood
smear are also helpful in differentiating
diagnosis.

TREATMENT OF NEWLY DIAGNOSED
ALL

Pre-phase therapy and supportive
measures [1]. When the diagnosis is
established, treatment should start immediately,
preferably in a specialized hospital; that is,
physicians with experience in the treatment of
acute leukemia, a well-trained nursing staff,
sufficient supportive care (e.g. platelet
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substitution) and access to an intensive care
unit. A pre-phase therapy with corticosteroids
(usually  prednisone  20-60 mg/day  or
dexamethasone 6-16 mg/day, either IV or per
0s) alone, or in combination with another drug
(e.g. vincristine, cyclophosphamide), is often
given together with allopurinol and hydration
for ~5-7 days. The first intra-thecal therapy for
central nervous system (CNS) prophylaxis is
administered in this period in some studies. The
pre-phase therapy allows a safe tumor
reduction, avoiding in most cases a tumor lysis
syndrome (TLS). In some cases, rasburicase
may be given to prevent TLS. In cases with a
very high WBC count (e.g. >100000/ul), either
measure is sufficient, and a leukapheresis is
needed only in very rare cases. The time needed
for pre-phase therapy will also allow obtaining
the results of the diagnostic work-up, e.g.
cytogenetics, molecular genetics. The response
to pre-phase therapy defines the
chemosensitivity of the disease, and is included
in some studies for risk assessment, since good
responders to prednisone may have a better
outcome [7, 12].

Supportive therapy should be initiated
whenever necessary early on, e.g. to treat
infections or to substitute platelets/erythrocytes.
Severe neutropenia (< 500/ul) is often seen at
diagnosis and is most frequent (>80 %) during
induction therapy, causing infections and
infection-related death. A joint analysis of five
randomized trials revealed a shorter duration of
neutropenia, and reduction in the rate of febrile
neutropenia in some but not all cases, and based
on that, prophylactic granulocyte colony-
stimulating factor should be considered during
induction therapy.

Remission  induction  therapy and
consolidation [9, 13-18]. The goal of induction
therapy is the achievement of a CR, or even
better, a molCR/good molecular response,
usually evaluated within 6-16 weeks from start
of chemotherapy, after which time the
achievement of molICR is rather uncommon.
Most regimens are centered on vincristine,
corticosteroids, and anthracycline (daunoru-
bicin, doxorubicin, rubidazone, idarubicin),
with or without cyclophosphamide or
cytarabine. L-Asparaginase is the only ALL-
specific drug that depletes the asparagine levels
and has been particularly explored in pediatric
trials. It is now more intensively used in adults.
Pegylated asparaginase (PEG-Asp) has the
advantage of a significantly longer period of
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asparagine depletion. Dexamethasone is often
preferred to prednisone, since it penetrates the
blood-brain barrier and also acts on resting
leukemic blast cells (LBCs). There are no
randomized trials comparing different induction
regimens; however, there is asubstantial
number of large (> 100 patients) prospective
nonrandomized trials. In 6617 patients from 14
studies, the weighted mean for the CR rate was
83 % (62-92 %). Using current approaches, the
CR rate had increased to 80-90 %, higher for
SR patients at > 90 %, and less in HR patients
at ~ 75%. There is only one randomized study
for induction therapy; this compares prednisone
to  dexamethasone, demonstrating equal
outcome.

There are two chemotherapy regimens; one
is a widespread schema patterned after the
pediatric BFM  (Berlin—Frankfurt—-Munster)
protocols with Induction I, Induction I,
Consolidation cycles, sometimes an intermittent
re-induction cycle, and is mostly used in
European adult ALL trials.

Another approach is to repeat two different
alternating intensive chemotherapy cycles,
identical for Induction and Consolidation,
accounting for a total of eight cycles, such as
the hyper-CVAD (cyclophosphamide, vincris-
tine, doxorubicin, dexamethasone) protocol,
preferentially used in the United States, but also
in other parts of the world.

The rationale to use systemic high-dose
(HD) therapy is particularly to reach sufficient
drug levels in sanctuary sites, such as the CNS.
Most protocols employ 6-8 courses which
contain either HD methotrexate or HD
cytarabine + asparaginase. HD cytarabine is
usually administered for 4-12 doses at 1-3 g/m?
and methotrexate at 1-1.5g/m? and up to
3 g/,

Maintenance  therapy [9, 13-18].
Maintenance therapy usually consists of daily
6-ercaptopurine and weekly methotrexate. In
some treatment regimens, repeated cycles of
vincristine, dexamethasone or other drugs in
monthly or longer intervals are given. In one
randomized study, the maintenance arm with
reinforcement cycles was not superior to
conventional maintenance therapy (37 % versus
38 % at 8 years). Treatment duration of 2,5-
3 years is optimal and is usually recommended.

Omission of maintenance worsens outcome
significantly in BCP-ALL, but less so in T-
ALL, and not in B-ALL.
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CNS prophylaxis [19]. Effective
prophylaxis to prevent CNS relapse is an
essential part of ALL therapy. Treatment
modalities of CNS prophylaxis are CNS
irradiation, intra-thecal (i.th.) methotrexate,
mono- or i.th. triple (usually methotrexate,
steroids, cytarabine) and systemic HD therapy
with either methotrexate and/or cytarabine.
With a combination of these CNS prophylactic
measures, the CNS relapse rate in recent adult
ALL trials could be reduced from 10 % to
<5%. CNS irradiation is also effective to
eradicate residual LBCs in the CNS; however,
in most studies, it is either omitted or restricted
to HR patients. Furthermore, it is given only as
an irradiation of the skull (mostly 24 Gy), and
no longer of the whole neuroaxis, since this
aggravates cytopaenias. Patients with CNS
involvement (mostly of the leptomeninges) at
diagnosis are treated with the standard
chemotherapy regimen, and additional i.th.
applications until blast clearance in the spinal
fluid. Their OS is identical to the CNS-negative
cohort of patients or slightly inferior.

AGE-ADAPTED PROTOCOLS

The outcome of ALL is strictly related to the
age of a patient, with cure rates from 80 % to
90 % in childhood ALL, decreasing to <10 %
in elderly/frail ALL patients. Therefore, age-
adapted protocols have emerged, where the age
limits are mainly directed by the hematological
and non-hematological toxicities. Although
there is no uniform consensus, the following
age groups are separated [9-10, 13-18]:
Adolescents and young adults (AYA),
differently defined from 15 to 40 years,

Adult ALL, age range from 40 up to 60

years,

e Elderly ALL protocols for patients
above the age of 60 years, and
Frail patients not suitable for any
intensive therapy, usually considered above the
age of 75 years.

Pediatric-inspired therapy provides
increased drug intensity at several treatment
steps, including larger cumulative doses of
drugs such as corticosteroids, vincristine, L-
asparaginase and consequent CNS-directed
therapy, which should be strictly adhered to,
with a reduced role of SCT. In a systemic
review and meta-analysis in 2012, in 11 trials
including 2489 AYA patients, pediatric-
inspired regimens were superior to conventional
adult chemotherapy. None of the trials were a



randomized comparison. In recent studies for
AYAs, survival rates at 5 years were 67-78 %,
compared with 34-41% with the former
protocols.

The treatment results for adult ALL patients
have also improved. In the above-mentioned 14
studies, the weighted mean for DFS was 34 %
(25 % at 5 years, 48 % at 3 years) and the OS
38% (27% at 9 years, 54 % at 5 years).
Currently, the OS rates for SR adult ALL
patients is 50-70 % with chemotherapy alone.
The outcome for HR patients has also
improved, from 20-30 % to ~50 % when they
receive an allogeneic SCT in CR1. Prospective
adult studies applying the same drugs and time—
dose intensity, using or not using the term
‘pediatric-inspired’, or some using the term
‘pediatric-derived’, achieved identical results
compared with AYAs, with survival rates of
60-70 % or more.

The incidence of ALL is increasing after the
age of 50 years. Different approaches have been
applied in this patient cohort. Older patients
(55-91 years) with a palliative treatment had a
CR rate of 43 % (34-53 %), an early death rate
of 24 % (18-42 %) and an OS of only 7 months
(3-10 months). In contrast, those with an
intensive chemotherapy designed for adult ALL
had a CR rate of 56 % (40-81 %), but still an
early death rate of 23 % (642 %), and an OS of
14 months (3-29 months). In recent decades,
several elderly specific ALL protocols have
been initiated. Their principle is a less intensive
therapy, based on corticosteroids, vincristine
and asparaginase, and largely avoiding
anthracyclines and alkylating agents, to reduce
early treatment-related death. In nine
prospective studies for older ALL patients (55—
81 years), with this less intensive protocol, the
CR rate was 71% (43-90 %), early death
decreased to 15% (0-36%) and OS was
significant at 33 months (16—71 months). Thus,
all patients, irrespective of age, should be
offered a treatment.

TREATMENT OF
REFRACTORY ALL

Relapsed ALL in adults is still a major
clinical challenge. There is no universally
accepted treatment protocol and a lack of
evidence based on randomized, controlled trials
[1, 6, 13, 15, 20]. However, there is consensus
on the general approach to managing these
patients.

RELAPSED OR
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Therapy-related AML should be excluded.
Enumeration of CD19, CD20 and CD22
expression on blast cells is important as it may
have therapeutic relevance. Cytogenetic
evaluation should take into account fusion
proteins that may indicate a BCR-ABL like
phenotype. If allogeneic SCT is a possible
therapeutic option, and if this was not done at
diagnosis, the HLA profiling of the patient and
siblings should be carried out urgently, and an
unrelated donor search should be initiated if a
sibling match is not available. In the case of
Ph+ ALL, BCR-ABLL1 tyrosine kinase domain
mutations should be evaluated.

Overall evaluation of the clinical situation
should take into account the disease-specific
factors (BCP-ALL or T-ALL, BCRABL1
status), patient factors (age, performance status,
organ function and presence of extramedullary
disease, in particular CNS), previous therapy
(with particular reference to prior allograft,
anthracycline dose) and specific toxicities of
prior treatment which might guide therapeutic
selection (e.g. osteonecrosis, vinca alkaloid
neuropathy and specific infectious compli-
cations such as fungal infections).

Treatment with a curative aim involves
achievement of CR followed by allogeneic
SCT. In four large trials, the outcome was very
similar. The rate of second CR achieved was
44-45 %, the median OS 4,5-8,4 months (24 %
at 3 years in one study). Long duration of first
CR (>2 years), then re-induction with a
standard induction regimen - such as that used
for original treatment - may be used. Short first
CR or primary refractory disease is a very high-
risk situation, and consideration should
immediately be given to the availability of trials
of novel agents that may be non-cross-resistant
with chemotherapy. For BCP-ALL, such agents
are now more widely available. Both
blinatumomab and inotuzumab have shown
promising results in phase Il studies and are
being evaluated in randomized, controlled trials
where the comparator arm is ‘standard of care’
chemotherapy. A clinical trial involving
immunotherapy with CD19 CAR T-cell therapy
is also a possibility.

The most commonly used regimens in
Europe are fludarabine- and anthracycline-
containing regimens, for example, FLAG-Ida
(fludarabine, high-dose ara-C, granulocyte
colony-stimulating factor and idarubicin).
Despite its common use and inclusion as
‘standard of care’ arm in current randomized,
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controlled trials of relapsed ALL, there is
remarkably little published on FLAG-Ida in
relapsed ALL. Clofarabinebased regimens
including cytarabine, cyclophosphamide or
etoposide are also commonly used based mostly
on data in childhood ALL. Liposomal
vincristine is licensed for the treatment of
relapsed ALL. These standard chemotherapy
approaches are applicable in BCP-ALL as well
asin T-ALL.

Additionally, nelarabine is licensed for this
indication, and a response rate of about 50 % is
noted. Myelotoxicity is mild to moderate, but
the neurotoxicity can be severe and irreversible.
Co-administration with agents used to treat
CNS disease can increase the risk.

Patients with relapsed Ph+ ALL should be
offered the new generations of TKIs, according
to the results of mutational analysis of their
BCR-ABL1 transcripts. Patients who have lost
response to imatinib may respond to nilotinib or
dasatinib and there is even an option, ponatinib,
for patients with the T315] mutation. Although
TKIs are not without adverse events (ponatinib,
in particular, carries a risk of cardiovascular
events), they are nonetheless a vastly superior
option compared with repetitive treatment with
myelosuppressive  chemotherapy, as they
preserve performance status and are better
tolerated by elderly

There is no evidence of long-term survival
induced by TKIs post-relapse and the majority
of patients will have to receive allogeneic SCT.
Second allografts are being reported, and there
are case reports of good outcomes, although of
uncertain long-term benefit.

Even in a palliative setting BCR-ABLL,
kinase domain mutational analysis should be
carried out and used to guide therapy with TKIs
and to monitor treatment response and
impending relapse.

COMPLICATIONS

Patients with ALL are usually immuno-
compromised. There are 2 reasons for this: the
lack of healthy WBCs and many of the
medicines used to treat ALL can weaken the
immune system.

Other commonly observed complications
include pancytopenia, febrile neutropenia,
tumor lysis syndrome, chemotherapy related Gl
toxicity, treatment-related alopecia, leukostasis,
ocular involvement, chemotherapy-related CNS
toxicity, avascular necrosis, anthracycline-
related cardiotoxicity, vincristine-related
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neuropathy, bleeding (intracranial, pulmonary,
Gl hemorrhage), infertility [2, 6-7, 12, 19].

PROGNOSIS

Acute lymphoblastic leukemia is a curable
disease, and the chance of cure for a specific
patient depends on a number of prognostic
factors (females tend to fare better than males;
Caucasians are more likely to develop acute
leukemia than African-Americans, Asians, or
Hispanics; children 1-10 years of age are most
likely to develop ALL and to be cured of it;
cases in older patients are more likely to result
from chromosomal abnormalities, etc.

Outcome is heavily age dependent in adult
ALL. For the age groups under 30 years, 30-60
years, and over 60 years, complete remission
rates are 90 %, 81 % and 52 % and overall
survival at 3 years is 58 %, 38 %, and 12 %
respectively [2, 6].

The 5-year survival rate has improved from
zero six decades ago, to 85 % currently, largely
because  of clinical trials on  new
chemotherapeutic agents and improvements in
SCT technology.

An individual’s risk depends on a variety of
clinical and biological factors. Negative
prognostic features include older age, elevated
WBC at presentation above 100x10%L, failure
to achieve complete remission within 4 weeks
of treatment, adverse cytogenetic and
immunophenotype  abnormalities.  Younger
patients with WBC less than 30x10°%L and who
respond to treatment within 4 weeks have the
best prognosis [7].

FOLLOW-UP
IMPLICATIONS

The follow-up of asymptomatic patients
should include blood cell counts and routine
chemistry during maintenance therapy; usually
every 2 weeks during the first 2 years to adjust
treatment accordingly. Thereafter, follow-up
should be 3-monthly in years 1, 2 and 3, since
the majority of relapses occur within the first
2,5 years after initiation of treatment; then half-
yearly in the 4" and 5™ year. For evaluation of
MRD, which is now the most important
prognostic parameter, bone marrow aspiration
is required 3-monthly. It is also desirable in Ph+
MRD to search for MRD (BCR-ABL) and, if
possible, for mutations to switch to another TKI
inhibitor.

AND LONG-TERM



In adults, adverse long-term effects are
fewer compared with children with ALL, and
most adult ALL patients are in good clinical
conditions. Relevant late toxicities are:
endocrinological disorders (thyroid, gonadal),
osteonecrosis/osteoporosis, skin and mucosal
disorders, cataract, cardiovascular disorders,
infection, graft versus host disease/sicca
syndrome, fatigue and cognitive disorders.
Second malignancies can also occur but with a
low frequency (< 3 %) after chemotherapy as
well as SCT. Long-term observation including
quality-of-life assessment of cured ALL
patients is an essential part of treatment
optimization studies [1].

CONCLUSIONS [1]

Diagnostic work-up of ALL.:
Morphology, immunophenotype and
cytogenetics to confirm the diagnosis and ALL
subsets are mandatory.
New genetics and molecular genetics
are recommended to detect rare subtypes, such
as Ph-like ALL, ETP ALL.
Targets for therapy with TKIs or
antibodies have to be identified.
Minimal residual disease by
immunophenotype or molecular probe at
diagnosis, for MRD-based risk classification
and treatment algorithm, mandatory.

Risk assessment and prognostic factors:
It is essential to stratify patients as
standard-risk or high-risk patients.
Risk  stratification is  currently
determined by a combination of prognostic
factors at diagnosis and treatment-related
parameters, preferentially MRD.
MRD during therapy is now the most
relevant prognostic parameter for treatment
decisions.

Treatment:
Chemotherapy  includes  induction
therapy 1-2 months, consolidation cycles
(alternating) 6-8 months and maintenance
therapy 2-2,5 years.
Ongoing chemotherapy protocols for
AY As use pediatric-type regimens.
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investigated for MRD-negative patients, in the
setting of clinical trials.

e All patients in CR >2 are candidates
for alloSCT.
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Full diagnostic work-up necessary to
exclude/reveal clonal aberrations, and to
provide bases for targeted therapies.

Different treatment for patients with
short wversus long first remission duration
(>18/24 months) where re-induction s
considered.

Treatment; there is no standard re-
induction therapy established, most often used
new drugs.
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