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To date there are no data on the study of heart failure early diagnostic criteria in patients with pulmonary drug-resistant tuberculosis ~ Key words:
(DRTB) available in the literature. drug-resistant
tuberculosis,
palliative care,
cystatin C.

The purpose of the work is to determine the level of serum cystatin C in patients with pulmonary DRTB receiving palliative care
and to establish the diagnostic value of this indicator in the early diagnosis of heart failure.

Materials and methods. Patients of the main group received palliative care were divided into 2 groups depending on the body

mass index (BMI): the main group 1 consisted of 26 patients with BMI <18.1 kg/m?, the main group 2 was composed of 26 patients Zaporozhye

with BMI >18.1 kg/m?. The control group included 29 patients who received antimycobacterial therapy by category 4 according  pegical journal

to the drug resistance profile. The level of serum cystatin C was measured by an enzyme-linked immunosorbent assay (ELISA)  2019; 21 (2), 203-206
using the kit “Human Cystatin C ELISA BioVendor Research and Diagnostic Products” (ng/ml; Czech Republic). The serum level DOL

of TNF-a was studied by ELISAin a reader Sirio S using the kit “Bender MedSystems GmbH" (Austria), (pkg/ml). The results of 1 14739 53161210,
the study were processed on a personal computer using statistical software package Statistica, version 13 (Copyright 1984-2018  2019.2.161488
TIBCO Software Inc. All Rights reserved. License No. JPZ8041382130ARCN10-J). *Email

Results. In patients with pulmonary DRTB receiving antimycobacterial therapy, the level of cystatin C exceeds the upper limit  raxnatovskaya@
of the normal reference values, and in palliative care DRTB patients with BMI >18.1 kg/m? it is 10,4 % higher than in pulmonary ~ gmail.com
DRTB patients receiving antimycobacterial therapy. At the same time, in patients with pulmonary DRTB receiving antimycobacterial

therapy, an increase in serum cystatin C level is significantly associated with a decrease in serum TNFa levels and an increase

in BMI. In palliative care patients with DRTB and BMI >18.1 kg/m?, an increase in serum cystatin C levels significantly depends

directly on a decrease in serum TNFa. And in palliative care patients with pulmonary DRTB and BMI <18.1 kg/m?, a decrease in

cystatin C level significantly depends directly on a decrease in BMI and inversely depends on an increase in serum TNFa level,

which leads to a significant decrease in the overall quality of life score and heart failure progression.

Conclusions. In palliative care patients with DRTB and BMI >18.1 kg/m?, increased level of cystatin C can serve as an early
marker of heart failure development. In palliative care patients with DRTB and BMI <18.1 kg/m?, low level of cystatin C can
serve as a marker of secondary cardiovascular disease development and heart failure progression.

AiarHoCcTMUHa LiHHiCTb uUcTaTUHY C Y XBOPUX Ha XiMiOpe3UCTEHTHUI TY6EepPKyAbO3 AereHb, Kntouosi crosa:

. . . . XiMiOPE3UCTEHTHUI
AKI nepeGyBaIOTb Ha NaAlaTUBHOMY AIKYBaHHI TY6EpKyAO3

AereHb, NaniaTBHe
NiKyBaHHS,

Y [oCTynHii dhaxoBiit nitepaTypi BiACYTHI AaHi OO BUBYEHHS B NaniaTUBHIX XBOPUX HA XIMIOPE3UCTEHTHNUIA TyGepkynbos (XPTB)  umcTatux C.
nereHb NOKa3HUKIB PaHHLOI AiarHOCTUKIA PO3BUTKY CepLIEBOT HEAOCTATHOCTI.

0. M. PasHaTtoBcbKa, I. B. Xyaakos

. . . . . 3anopisbkui
MeTa po6oTu — B13HauMTL piBeHb UncTatuHy C y cupoBartLi kpoi XBopux Ha XPTB nereHb, siki nepebyBatoTh Ha naniaTuBHOMY MEAHUHH

nikyBaHHi, Ta BCTAHOBWTMW AOTO AjarHOCTUYHY LIHHICTb Y paHHiii AiarHOCTWLi CepLeBOi HeOCTaTHOCTI. XypHan. - 2019. -

. o . . . . . . T. 21, Ne 2(113). -
MaTeplanM Ta MeTogu. rlaLlIGHTIB OCHOBHOI rpynu, skl I'IepeGyBalOTb Ha naniatTMBHOMY NiKyBaHHI, NOOINUAN Ha 2 rpynu 3anexHo C.203-206

B iHoekcy macy Tina (IMT): ocHoBHa rpyna 1 — 26 xBopux 3 IMT <18,1 kr/m?, ocHoBHa rpyna 2 — 26 xsopux 3 IMT >18,1 kr/m2. Y
rpyny NOPiBHAHHS YBIALWNM 29 NauieHTIB, siki OTPUMYHOTL aHTUMIKODaKTepianbHy Tepanito 3a kateropieto 4 BignosigHoO 4o Npodinto
MeOMKaMEHTO3HOI pe3ncTeHTHOCTI. [locnimkeHHs piBHA umcTatuHy C y cMpoBaTLi KpoBi NPOBOAMAM METOAOM TBEPAO(A3HOMo
iMyHOhEpMEHTHOTO aHanidy Ha npunagi imyHodepmeHTHUI pigep Sirio S, 3acTocosytoun Habip «Human Cystatin C ELISA
BioVendor Research and Diagnostic Products» (Czech Republic), (Hr/mn). Pesynstati gocnimkeHHs onpawtoBanu Ha nepco-
HanbHOMY KOMM't0Tepi, BUKOPUCTOBYHOMM CTAaTUCTUYHIA MakeT NilieHsiiHoi nporpamu Statistica, Bepcist 13 (Copyright 1984-2018
TIBCO Software Inc. All rights reserved. Iliuensia Ne JPZ8041382130ARCN10-J).

Pesynkrat. Y xBopux Ha XPTB nereHb, ki oTpuMyOTb aHTUMiKobakTepianbHy Tepanito, pieHb umctatuHy C nepeBuLlye
BEPXHIO MEXY pepepeHTHNX 3HaYeHb MoKasHuKka y HopMi, a B naniatuBHuX xBopux Ha XPTB 3 IMT >18,1 kr/m? BiH Ha 10,4 %
BULLWIA, HiX Y xBOpWX Ha XPTB nereHb, siki OTpUMYOTL aHTUMikobakTepianbHy Tepanito. Y xsopux Ha XPTB nereHb, siki 0T-
pUMYIOTb aHTUMiKobaKTepianbHy Tepanito, NiABULLIEHHS piBHSA uucTaTuHy C y cupoBaTLi KPOBI BipOrigHO MpsIMO NOB's3aHe 3i
3HKeHHsIM piBHs TNFa 'y cupoBaTtLi kpoBi Ta 3pocTanHsm IMT. Y naniatueHux xsopux Ha XPTB 3 IMT >18,1 kr/M? nigBuLLeHHs!
piBHA LmucTatuHy C y cupoBaTLi KpoBi BiporigHO NPSMO 3anexuTb Bif 3HWKeHHs piBHs TNFa y cupoBaTLi KpoBi. Y naniatvBHMX
xBopyx Ha XPTB nerenb 3 IMT <18,1 kr/M? 3HWKeHHs! piBHs LucTaTHy C BiporigHO NpsiMO 3anexuTb Bif 3HWKeHHs IMT, 3BopoT-
HO — Bif 3pocTaHHs piBHst TNFa 'y cupoBaTLi KpoBi, LLO BipOriAHO NPSIMO NPU3BOAUTL A0 3HWKEHHS 3ararnbHOro NoKasHuKa AKOCTI
KUTTS.
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BucHoBku. Y xBopux Ha XPTB nereHb 3 IMT >18,1 kr/m?, siki nepebyBatoTh Ha naniaTMBHOMY NiKyBaHHi, NiABULLEHWI piBEHb
umnctatuHy C moxe OyTW paHHIM Mapkepom po3BUTKY CepLieBoi HegocTaTHocTi. Y xBopux Ha XPTB nereHb 3 IMT <18,1 kr/
M2, iki nepebyBatoTb Ha nasniaTBHOMY NikyBaHHi, HU3bKWIA piBeHb LmcTaTHy C Moxe ByTn Mapkepom PO3BUTKY BTOPUHHOI
CepLeBO-CyAMHHOI NaTonorii Ta NPorpecyBaHHs CepLeBOi HeJOCTaTHOCTI.

AunarHocTMueckas LEeHHOCTb LucTaTHa C y 60AbHbIX XUMHUOPE3UCTEHTHDbIM Ty6epKy/\e30M
AErkKux, KoTopbleé HaxoAATCA Ha NaAAMAaTUBHOM AeYeHUU

E. H. PasHatoBckas, I. B. XyaskoB

B noctynHoit Hay4Hol nuTepaType OTCYTCTBYHOT AaHHbIE MO U3YUYEHUIO Y NANnMaTUBHLIX GOMbHBLIX XMMUOPE3UCTEHTHLIM TY6EP-
kyne3om (XPTB) nerkvx nokasatenemn paHHen AnarHOCTUKI CepAeYHON HeLOCTaTOYHOCTMU.

Llenb pa6otbl — onpenenuTb ypoBeHb LmctatuHa C B CbIBOPOTKe KpoBW Y 6onbHbIx XPTB nerkux, Kotopble HaxogsTcs Ha
nannuaTBHOM NEYEHNN, U YCTAHOBUTb €r0 ANarHOCTUYECKYHO LIEHHOCTb B paHHeN A1arHOCTUKe CepAeqHON HeQOCTaTOYHOCTH.

Marepuans! u MmeToabl. [auneHTbl OCHOBHOW rpynMbl, HAXOAALIMECS HA NannMaTUBHOM NEeYeHUn, pasaeneHbl Ha 2 rpynnbl B
3aBUCKMMOCTY OT MHAekca Macesl Tena (MMT): ocHoBHyto rpyniny 1 coctaBunm 26 6onbHbIx ¢ IMT <18,1 kr/M2, 0OCHOBHYtO rpynny
2 — 26 60nbHbIX ¢ UMT >18,1 kr/M2. B rpynny cpaBHEHUS BOLLMM 29 NaLMEHTOB, KOTOPbIE MOMyYatoT aHTUMMUKOOaKTepuarbHyH
Tepanuio No Kateropiu 4 B COOTBETCTBIW C NPOhMnem MeankaMeHTO3HOM Pe3nCTEHTHOCTU. MccnenoBaHne ypoBHS LMCTaTUHa
C B CbIBOPOTKE KPOBM NPOBOANIN METOAOM TBEPAOPA3HOMO MMMYHOEPMEHTHOO aHanu3a Ha npubope MMMYHOEPMEHTHBbI
puaep Sirio S ¢ npmeHeHnem Habopa «Human Cystatin C ELISA BioVendor Research and Diagnostic Products» (Czech Republic),
(Hr/mn). Pe3ynbtatbl uccnenoBaHns obpaboTaHbl Ha NEPCOHANBLHOM KOMMbLIOTEPE C UCTONb30BAHWEM CTAaTUCTUYECKOrO NakeTa
nuueH3noHHor nporpammbl Statistica, Bepcus 13 (Copyright 1984-2018 TIBCO Software Inc. All rights reserved. JluueHaus Ne
JPZ8041382130ARCN10-J).

Pesynktartbl. Y 60nbHbIX XPTB nerkux, KOTopble NomnyyaioT aHTuMmkobakTepuarnbHyo Tepaniio, ypoBeHb uyctatuHa C npeBbl-
LIAeT BEPXHIOK rpaHuLly pedhepeHTHbIX 3Ha4eHuii nokasaTens B HopMe, a y nannmatueHbix 6onbHeix XPTB ¢ UMT >18,1 kr/m?
OH Ha 10,4 % BbiwLe, YeM y 6onbHbIX XPTB nerkux, Kotopble nonyyatoT aHTUMukoBakTepuanbHyto Tepanuio. [Npy aToM y 6ombHbIX
XPTB nerkux, KoTopble NOMy4arT aHTUMKUKOOaKTepuarnbHy0 Tepanuio, MoBbILLEHe YPOBHS LmcTatHa C B CbIBOPOTKE KPOBM
[0CTOBEPHO NPSIMO CBSI3aHO CO CHUKeHWEM YpoBHS TNFa B CbIBOpOTKe KpoBw 1 noBbileHnem VIMT. Y nannmaTueHbix 60MbHbIX
XPTB ¢ UMT >18,1 kr/M?noBbILLEHME YPOBHSI LcTaTHa C B ChIBOPOTKE KPOBM JOCTOBEPHO NPSIMO 3aBUCHUT OT CHIKEHMS YPOBHS!
TNFa B cbiBopoTke KpoBu. Y nanmmatueHbix 6onbHbIX XPTE nerkux ¢ UMT <18,1 kr/mM? cHibkeHWe ypoBHS LmcTatuHa C gocto-
BEPHO MPSIMO 3aBUCUT OT CHIKeHust IMT, 06paTHO — oT noBbILLeHUst ypoBHSt TNFO B CHIBOPOTKE KPOBW, YTO JOCTOBEPHO NPSIMO
MPUBOAMT K CHIXXEHO 06LLero nokasarens KaqecTsa XU3HU.

BbiBogbl. Y 60nbHbIx XPTB nerkvx ¢ IMT >18,1 kr/M2, KoTOpble HaXOAATCS Ha NaniMaTMBHOM NIEYEHUN, MOBbILLEHHBI YPOBEHb
upcTatuHa C MOXET BbITb paHHM MapKepoM PasBuTUS CEpaeYHON HEAOCTATOMHOCTM. Y BonbHbIX XPTB nerkux ¢ IMT <18,1 kr/v?,
KOTOpbIE HaXOAATCA Ha NannMaTMBHOM NIEHEHUM, HU3KWIA YPOBEHb LcTaTHa C MOXeT BbiTb MapkepoM pa3suUTS BTOPUYHON
CepaevHO-CoCYANCTO NaTonorn 1 NPOrpeccMpoBaHns CepaeyHoON HEAOCTAaTOMHOCTY.

In many countries of the world, there is palliative and hos-
pice care for palliative patients and their family members,
which ensure an adequate quality of life (QoL), including
palliative care patients with tuberculosis [1]. Nowadays in
Ukraine, patients with drug-resistant pulmonary tuberculosis
(DRTB) in need of palliative treatment are not provided with

The purpose

The purpose of the work is to determine the level of
serum cystatin C in patients with pulmonary DRTB re-
ceiving palliative care and to establish the diagnostic
value of this indicator in the early diagnosis of heart

the necessary palliative care. Also in Ukraine, there is a lack
of regulatory documents demonstrating the management
tactics of such patients.

It has been established that one of the causes of
death in patients with pulmonary DRTB is heart failure with
underlying cachexia [2]. In the available literature, there
are no data on the study of indicators for early diagnosis
of heart failure in patients with pulmonary DRTB receiving
palliative treatment.

Currently, studies of serum cystatin C as an early
marker of heart failure and data on the progression of
this indicator in chronic course of the disease are being
conducted [3-7].

Thus, diagnostic value of serum cystatin C determina-
tion in patients with pulmonary DRTB receiving palliative
treatment would allow for timely diagnosis of heart failure,
provide an opportunity to prescribe adequate pathogenetic
therapy, thereby slowing the progression of heart failure
and improving the quality of life and life expectancy in
these patients.

failure.

Materials and methods

Atotal of 81 patients with pulmonary DRTB were examined
in the Zaporizhzhia Regional Hospital and the Specialized
Tuberculosis Hospital at the Sofiyevska Penitentiary Colony
(Ne 55) of the Ministry of Justice of Ukraine in the Zapori-
zhzhia Region. All patients (100 %) were male.
Considering the data we obtained [8], the patients of
the main group (52 patients) received palliative treatment
were divided into 2 groups depending on the body mass
index (BMI). The main group 1 consisted of 26 patients
with BMI <18.1 kg/m? (the mean age was 38.3 £ 2.3 years),
the main group 2 was composed of 26 patients with BMI
>18.1 kg/m? (mean age 40.5 + 2.8 years). The control group
included 29 patients who received anti-mycobacterial ther-
apy (AMBT) by category 4 according to the drug resistance
profile in compliance with the Unified Clinical Protocol of
Medical Care “Tuberculosis” (the Order of the Ministry of
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Health of Ukraine Ne 620 of 04.09.2014) [9], the mean age
was 41.3 + 1.8 years.

The level of serum cystatin C was measured by an
enzyme-linked immunosorbent assay (ELISA) using the kit
“Human Cystatin C ELISA BioVendor Research and Diag-
nostic Products” (ng/ml; Czech Republic). The serum level
of TNF-a was studied by ELISA in a reader Sirio S using
the kit “Bender MedSystems GmbH” (Austria), (pkg/ml).

The quality of life (QoL) was assessed using the MOS
SF-36 questionnaire (St. Petersburg, RF, 1998). The QoL
assessment was based on a summary total (ST) QoL indi-
cator, which included all scales (1-8) of the questionnaire
(relative units, rel. un.).

To calculate the body mass index (BMI), a New Body
Mass Index (New BMI) calculator (kg/m?) was used.

Renal function was not impaired in all patients enrolled
in this study. The glomerular filtration rate (GFR) was within
the normal range.

All patients signed an informed written consent to take
part in the study.

The study results were processed on a personal
computer using the statistical package of the licensed
program Statistica, version 13 (Copyright 1984-2018
TIBCO Software Inc. All rights reserved. License No.
JPZ8041382130ARCN10-J). The Shapiro-Wilk test was
used for normal-distributed quantitative data. Descriptive
statistics including median and interquartile range — Me
[Q25; Q75] were calculated to express the variables,
which were not normally distributed. Differences between
values were compared using Mann-Whitney test. All tests
were bilateral and the chosen statistically significant level
was P < 0.05. Correlation analysis was performed using
the Pearson correlation coefficient (r).

Results

The reference values for cystatin C according to the manu-
facturer’s protocol were in the range of 570-1790 ng/ml.
We found that the serum level of cystatin C on admission to
the hospital was 1272.6 (809.9; 1497.1) ng/ml in patients of
the main group 1 which was significantly 1.6 times (P < 0.05)
lower than in the main group 2 — 2100.4 (1741.9; 2678.4)
ng/ml and 1.4 times than in the control group — 1880.5
(1658.9; 2364.3) ng/ml (Fig. 1). There was no significant
difference in cystatin C levels between the main group 2
and the control group.

At the same time, serum TNFa levels were found to
be 7.7 times higher in patients of the main group 1 620
(290; 985) pkg/ml in comparison with the control group
and the main group 2 80 (60, 120) pkg/ml and 80 (45; 80)
pkg/ml, respectively (P < 0.05), indicating a high activity of
the specific inflammatory process in these patients.

The BMI level in patients in the main group 1 was 1.2
times lower 16.8 (16.0; 17.2) kg/m? than that in the control
and in the main group 2 — 20.8 (18.9; 23.0) kg/m? and 21.2
(19.8; 22.0) kg/m?, respectively (P < 0.05), demonstrating
the prevalence of underweight patients which is an unfavor-
able factor associated with cachexia progression.

The ST QoL of patients in the main group 1 was 1.6
times lower 40.4 (37.2; 48.8) rel. un. than that in the control
group 66.9 (51.3; 72.1) rel. un. and 1,4 times than that in
the main group 2 58.1 (49.8; 66.8) rel. un. (P < 0.05). At
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Fig. 1. Indicators of TNFa, BMI, QoL and cystatin C in patients with pulmonary

DRTB, Me [Q25; Q75].

*: significant differences between the control group and the main group 1
(P < 0.05); e: significant differences between the control group and the main
group 2 (P < 0.05); #: significant differences between the main groups (P < 0.05).

the same time, the ST QoL in the main group 2 patients
was 1.2 times lower 58.1 (49.8; 66.8) rel. un. than that in
the control group 66.9 (51.3; 72.1) rel. un. (P < 0.05).

Evaluating the correlation between cystatin C and
TNFa, BMI and ST QoL, it was found that in patients of
the main group 1, a decrease in the serum level of cystatin
C significantly depended directly on a decrease in the BMI
(r=0.75;P=0.001) and inversely depended on an increas-
es in the serum TNFa level (r = -0.98; P = 0.001), which
significantly directly declined the ST QoL (r=0,53; P=0,01).

In the main group 2 patients, an increase in the serum
level of cystatin C significantly correlated with a decrease
in the serum TNFa (r = 0.61; P = 0.001).

In the control group, there was a weak inverse correla-
tion between an increase in the serum cystatin C level and
adecrease inthe serum TNFa level (r=0.36; P = 0.05) and
a direct correlation between increase in the cystatin C level
and BMI (r = 0.65; P = 0.01).

Discussion

According to literature [3-7], elevated serum levels of
cystatin C are associated with a high risk of cardiovascular
diseases resulting in cardiac insufficiency development.
V. V. Velkov (2011) [4] noted that the serum level of cysta-
tin C significantly depends directly on an increase in BMI
and patient’s age. According to our data, in patients with
pulmonary DRTB receiving AMBT, the level of cystatin C
exceeds the upper limit of the normal reference values,
and in palliative care DRTB patients with BMI >18.1 kg/m?
it is 10.4 % higher, than that in patients with pulmonary
DRTB receiving AMBT. At the same time, in patients with
pulmonary DRTB receiving AMBT, elevated serum level
of cystatin C is significantly associated with a decrease
in serum TNFa level and an increase in BMI. In palliative
care patients with DRTB and BMI >18.1 kg/m?, an increase
in the levels of cystatin C also significantly depends on a
decrease in the serum TNFa levels. And in palliative care
patients with pulmonary DRTB and BMI <18.1 kg/m?, a
decrease in cystatin C level significantly depends directly on
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a decrease in BMI and, the reverse is true for an increase
in the serum level of TNFa, thus greatly contributing to a
decrease in the ST QoL.

Conclusions

1. In palliative care patients with pulmonary DRTB
and BMI index >18.1 kg/m?, elevated level of cystatin C
can serve as an early marker of heart failure development.

2. In palliative care patients with pulmonary DRTB
and BMI index of £18.1 kg/m?, low level of cystatin C can
serve as a marker of secondary cardiovascular disease
development and heart failure progression.

Prospects for further research. Development of
pathogenetic therapy for cystatin C correction depending
on BMI of palliative care patients with puimonary DRTB
would help slow heart failure progression and to improve
the quality of life and life expectancy in these patients.
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