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In contemporary Ukraine, the urgency of pulmonary chemoresistant tuberculosis (CRTB) problem is evident as it is the cause of
severe clinical condition, subjective and functional disorders causing disease-specific distress in patients. This disease is a com-
mon cause of palliative treatment (PT) for patients requiring professional medical care. The goal of PT for patients with pulmonary
CRTB should be to improve the quality of life (QoL) by priority of stress reduction which occurred as a result of the underlying
disease complications.

The purpose - to evaluate the clinical relevance of insulin-like growth factor-1 (IGF-1) and cystatin C for predicting the risk of
pulmonary CRTB complications among patients in PT.

Materials and methods. The study enrolled 81 patients with pulmonary CRTB who were treated in a Communal Institution
“Zaporizhzhia Regional Hospital” and a Specialized Tuberculosis Hospital at the State Institution “Sophia penal colony (Ne 55)”
of the Ministry of Justice of Ukraine in the Zaporizhzhia Region. All patients (100 %) were male. The main group consisted of 52
patients receiving PT, the average age was 35.0 (28.0; 51.7) years. The control group included 29 patients receiving antimyco-
bacterial therapy (AMBT) by category 4 according to the drug resistance profile. Study groups were age- and gender-matched.
Serum levels of cystatin C and IGF-1 were measured by an enzyme-linked immunosorbent assay (ELISA) with an immunoassay
reader “Sirio S” using the kit “Human Cystatin C ELISA BioVendor Research and Diagnostic Products” (ng/ml; Czech Republic) and
“Human IGF-1 ELISA” (ng/ml, Germany), respectively. The measurements were performed in the Immuno-enzymatic Laboratory
of the Training Medical Laboratory Center of ZSMU.

Results. Among the patients with pulmonary CRTB who received the PT, high inflammatory process activity, pronounced decrease
in the quality of life and underweight as well as decrease in serum concentrations of cystatin C and IGF-1 were determined 1
month after the beginning of inpatient treatment. It was found that palliative patients who died the following month after being
treated in the hospital compared to those who continued the PT, showed 1,6 times increased serum level of TNF-a, a tendency to
further decrease in both cystatin C and IGF-1 serum levels to 1572.8 (911.6; 2278.8) ng/ml and 5.0 (2.1; 6.4) ng/ml, respectively.
The decrease in serum concentrations of these indicators was significantly correlated with all the studied parameters in palliative
patients with pulmonary CRTB both, who continued the treatment and who died. At the same time, in palliative patients who
died, a decrease in serum levels of cystatin C and IGF-1 was strongly correlated with a decrease in the quality of life: (r = 0.927;
P=0.01)and (r=0.820; P = 0.01), respectively. The average body mass index (BMI) was 18.0 (15.8; 20.1) kg/m? in these patients
indicating the prevalence of underweight among them, and the high direct correlation between BMI and low serum concentrations
of IGF-1 (r = 0.986; P = 0.01) and cystatin C (r = 0.728; P = 0.05) was indicative of a close relationship between cachexia and a
decrease in the levels of anabolic processes impairment biochemical marker (IGF-1) and early marker of heart failure (cystatin
C). Autopsy-identified causes of these patients death were heart failure and cachexia on the background of a specific process. A
direct correlation was also found between decreased serum concentrations of IGF-1 and cystatin C in palliative patients with pul-
monary CRTB both, who continued the treatment and those who died: (r=0.901; P =0.01) and (r = 0.732; P = 0.05), respectively.

Conclusions. Determination of IGF-1 and cystatin C serum concentrations has a great clinical significance in predicting
the risk of complications such as heart failure and cachexia in patients with pulmonary CRTB receiving palliative treatment.

KAiHiuHe 3HaueHHsA iHcyAiHonoAi6Horo ¢pakTopa pocty-1 Ta uucratuny C
y NPOrHO3yBaHHi PU3UKY PO3BUTKY YCKAAAHEHDb XiMiOPE3UCTEHTHOTO Ty6epKyAbO3y AereHb
y XBOpUX, AKi OTPUMYIOTb NaAiaTUBHE AiKyBaHHS

0. M. PasHatoBcbKa, I. B. Xyaakos

HuHi B YkpaiHi He BUKINKae CyMHIBY akTyasbHICTb Npobremu ximiopeancTeHTHoro Tybepkynbo3y (XPTE) nereHb, kWi € NPUYUHO
PO3BUTKY TSHKKOTO KITIHIYHOTO CTaHy, PO3BUTKY CY0'eKTUBHIX PO3nagiB i TSHKKMX (PYHKLIOHANbHMX NOpYLUEHb, WO NPU3BOAUTL 40
CTpaxpaaHb XBoporo. Lie 3axBoptoBaHHS € 4aCTO MPUYMHOK MPU3HAYEHHS NaLlieHTy naniatueHoro nikysanHs (M), wo notpebye
npodpecinHoi naniatueHoi gonomorun. Metoto naniatmeHoi gonomoru xeopum Ha XPTE nereHb Mae 6y Ty NoninweHHs SKOCTi KUTTS
(AK) nepepycim LWNSXOM 3MEHLLEHHS CTpaxaaHb, SKi BUHWKIM BHACMNiBOK PO3BUTKY YCKMagHEeHb OCHOBHOMO 3aXBOPHOBAHHSI.

MeTa po6oTH — OLiHIOBaHHS! KMiHIYHOTO 3HayeHHs IPP-1 i umctatuHy C y nporHo3yBaHHi puanky po3BuUTKY ycknagHeHb XPTh
nereHb y XBOPYX, SIKi OTPUMYIOTb NaniaTuBHE NikyBaHHS.

Martepianu Ta meToau. O6cTexwnm 81 xBoporo Ha XPTB neretb, siki nepebysanu Ha nikyarHi B KY «3anopisbka obnacHa nikap-
Hs1» Ta criewianisoBaHin Tybepkynbo3Hin nikapHi npu Y «Codbiiscbka BUnpaBHa konoHist (Ne 55)» MinictepcTa tocTuuii Ykpainu B
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3anopisbkint 0bnacri. Yci nauientu (100 %) — vonosiyoi ctati. OcHoBHa rpyna — 52 ocobu, siki otpumysanu MI1, cepeaHiii Bik — 35,0
(28,0; 51,7) poky. Y rpyny nopisHsiHHS BB 29 nauieHTiB, Ski OTpUMyBanu aHTUMikobakTepianbHy Tepanito 3a kateropieto 4
BiZMOBIAHO 0 NPOinto MeAUKaMEHTO3HOI pe3nCTEHTHOCTI. [locnimkeHHst piBHiB umcTatuHy C, IOP-1y cupoBaTtLi KpoBi BUKOHANM
METOL0M TBEPAOha3HOrO iIMyHOEPMEHTHOTO aHanisy Ha Npunagi iMyHodepMeHTHUIA pigep Sirio S, 3acTocoBytoum Taki Habopy:
ans umctatuHy C — «Human Cystatin C ELISA BioVendor Research and Diagnostic Products» (Czech Republic), (Hr/mn); ans
|®P-1 — «Human IGF-1 ELISA» (Germany), (Hr/mn). JocnigkeHHs BUKOHanM B nabopartopii iMyHO(epMEHTHUX AOCTIMKEHD
HaBYarnbHOro Meauko-nabopatopHoro LeHTpy 34MY.

Pesynktatu. Y xBopux Ha XPBT nereHb, ski oTpumyBanu naniaTueHe NikyBaHHS, Yepes 1 Micsilb Bif novaTky cTauioHapHOro
NiKyBaHHS! BU3HAYWIN BUCOKY aKTMBHICTb 3ananbHOM0 NPOLIECY, Pi3ke 3HUKEHHS AKOCTI KUTTS, AeiLT Macu Tina Ha Tni 3HWKEeHHs
KOHLIEHTpaLii y cupoBartwi kposi uucTatuHy C Ta I®P-1. Y naniaTueHNx XBOpUX, siki MOMEPNnM yxe Yepes 1 Micsilb Big nodatky
CTaLioHapHOro NikyBaHHSI, BU3HaYeHa TeHaeHList 4o Buworo B 1,6 pasa pieHs TNF-a y cupoBaTLi KpoBi, TEHAEHLS 4O 3HWKEHHS!
B CMpoBaTLi KpoBi piBHiB LucTatuHy C o 1572,8 (911,6; 2278,8) Hr/mn Ta I®P-1 1o 5,0 (2,1; 6,4) Hr/mMn. Y naniatTmBHUX XBOPUX
Ha XPTB nereHb (i TuX, ski npogosxytots M1, i B 0cib, siki n"oMeprnu) BCTaHOBMEHa BiporiaHa KopensiLiiHa 3anexHicTb 3HKEHHS!
KOHLLEHTpALN LyX MOKa3HWKIB y CMPOBATLL KPOBI Bif YCiX 4OCMIMKYBaHUX NOKa3HMKIB. Y naniaTMBHWUX XBOPUX, Ski nomepni, byna
CUbHILLA KopensLiiHa 3anexHicTb piBHiB LucTaTuHy C Ta I®P-1y cupoBatLi KpoBi Ta 3HMKeHHs skocTi xuTTs: r= 0,927, p = 0,01
ir=0,820, p = 0,01 BignosigHo. CepepHir nokasHuk IMT = 18,0 (15,8; 20,1) kr/m? y Lmx nauieHTIB Bkasye Ha nepeBaxaHHs aedi-
LMTY Macu Tina, a Br1CcoKa npsiMa kopensuiiHa 3anexHictb IMT i3 HU3bkuMK KOHLEHTpaLisiMK B cupoBaTLi kposi [OP-1 (r = 0,986;
p =0,01) Ta umcratuny C (r = 0,728; p = 0,05) cBigUMTb NPO TICHWIA 3B’A30K KaXeKCii 3i 3HMKEHHSIM PiBHIB BioxiMiYHOro Mapkepa
noripLueHHs aHabonivHmx npouecis (IOP-1) i paHHbOro Mapkepa cepLeBoi HegocTaTHocTi (umctatuHy C). Pesynbtati po3TuHy
LMX NauieHTiB cBigYaTh, WO NpuYMHaMn cMepTi Bynin cepLeBa HeOCTaTHICTb i kaxekcist Ha Tni cneumdiyHoro npouecy. Mpsma
KopensuiiHa 3anexHicTb y naniatmBHux xsopux Ha XPTE nereHb — TuX, siki npogoBxyoThb M1, Ta ocib, ki noMepnm — BCTaHOB-
NeHa MiX 3HVKEHHSIMM KOHLEHTpaLin y cuposartuyi kposi IOP-1 i unctatuHy C: r=0,901, p=0,01ir=0,732, p = 0,05 BignosigHo.

BucHoBku. BusHayeHHs koHueHTpauin IPP-1 i umctatuHy C y cupoBaTLi KpOBi Mae BaXnMBe KMiHiYHe 3HAaYeHHS Y NPOrHo3y-
BaHHI PU3NKy PO3BUTKY TaKnX YCKITadHEHb, SIK KaXeKcisi Ta cepLieBa HeloCTaTHICTb Y XBopux Ha XPTB nereHb, fki oTpuMytoTh
naniaTuBHe MiKyBaHHs1.

KAMHHMuYecKkasa 3HaUMMOCTb MHCYAMHONOAOOHOrO dpakTopa pocTa-1 M uuctatuHa C Kniouesbie croa:

B NPOTHO3MPOBAHUN PUCKA Pa3BUTHA OCAOKHEHUI XMMHOPE3UCTEHTHOTO TybepKynesa SO Ao

AETrKuxy 60/\beIX, KOTOpble HaX0AATCA Ha NMAaAAMAaTUBHOM AeYeHUU nan\MaTMBHoe Y
AeveHve,

E. H. PasHatoBckas, I. B. Xyasakos MHCYAMHOMOAOOHBIN

B YkpauHe He BbI3bIBaeT COMHEHUS aKTyarbHOCTb NPOGeMbl XMMMOPE3UCTEHTHOTO TyBepkyresa (XPTB) nerkux, KoTopbIii SBRsieTcst S::TT;&EOCCT&L

MPUYMHON Pa3BUTIS TSHKENOTO KIMHUYECKOTO COCTOSIHUS, Pa3BUTUsi CyGbEKTUBHBIX PACCTPOCTB U TsKembX (DyHKLMOHAMbHBIX
HapyLLEHWIA, 4TO NPUBOAMT K CTPaAaHMsiM 60nbHOro. 7o 3aboneBaHme —vacTas NpuYKMHa Ha3HaYeHNs NaLMEHTY NannnaTBHoro
neyenms (M), TpeByeT NPOMECCOHanLHON NannUaTUBHOM NomoLLW. Lienbio nannuatieHoil nomow GonbHbIM XPTE nerkux — 3anopoxckui

[IOMKHO BbITh yryulleHne kauecTea xusHi (KOK) B nepayto ouepe/b NyTeM YMeHbLIEHUS CTPaAaHuiA, KOTOpble BOHUKNM B pe- )""'(;‘)‘:::"cgmg
3yrsTaTe PasBUTIAs OCTIOKHEHMI! OCHOBHOTO 3a60reBaHys. T.21, Ne 3(114). -

Llenb paboTbl — oueHKa KnnHuYeckon 3HaummocT MOP-1 1 unctatuHa C B NpOrHO3MpOBaHUM pucka pasBUTUS OCIIOKHEHWIA C.334-339

XPTB nerkux y 60mnbHbIX, HAXOAALLMXCA HA NANMaTMBHOM JeYeHUU.

Marepuansi u Metoabl. Obcnenosany 81 6onbHoro XPTB nerkux, HaxoauBLUMXCS Ha neveHun B KY «3anopoxckas obnact-
Has BonbHMLa» 1 cneumanuanposaHHoi TyBepkynesHon GonbHuLbl npu MY «Codmeckas ucnpasutensHas konoHus (Ne 55)»
MwurucTepcTea tocTummn YkpanHel B 3anopoxckoii obnactu. Bee naunenTsl (100 %) 6einm mysxckoro noma. OcHOBHyto rpynny
cocTaBum 52 GonbHbIX, Haxopmslumxes Ha M1, cpegHuin Bospact — 35,0 (28,0; 51,7) roga. B rpynny cpasHeHus Bownn 29
MavuMeHToB, NONyYaBLUIMX aHTUMUKODaKTepUanbHytO Tepanmio Mo KaTeropum 4 B COOTBETCTBUW C NPOUNEM MeaNKaMEHTO3HO
pesncTeHTHOCTU. MccnenoBanne ypoBHen umuctatnia C, MOP-1 B CbIBOPOTKE KPOBM NMPOBOAWIM METOAOM TBEPAOda3HOro
MMMYHOChEPMEHTHOTO aHanusa Ha npubope MMMyHOepMeHTHbIA puaep Sirio S ¢ npuMeHeHWeM HAbOoPOB: ANs uucTaThHa
C — «Human Cystatin C ELISA BioVendor Research and Diagnostic Products» (Czech Republic), (Hr/mn), ang U®P-1 — «<Human
IGF-1 ELISA» (Germany), (Hr/mn). WccnenoBanns npoBogunm B nabopatopui MMMYHOEPMEHTHBIX MCCeaoBaHnii y4ebHoro
meauko-nabopatopHoro LeHTpa 3rMYy.

Pesynerartbl. Y 60nbHbIx XPBT nerkux, HaxoayBLUMXCA Ha NannaTMBHOM fleYeHum, Yepes 1 Mecsil, nocne Havana crauuoHap-
HOrO feYeHns onpeaerneHa BbiCokas akTMBHOCTb BOCMANMTENBHOIO MPOLECCa, PE3KOe CHUKEHUE KayecTBa XM3HU, AeduunTt
macchl Tena Ha POHe CHUKEHWUSI KOHLIEHTpaLWUK B CbIBOPOTKE kpoBu LmuctatuHa C u OP-1. Y nannuatueHbIx 60nbHbIX, ymep-
KX yxe Yepes 1 Mecsil nocrne Havana CTaluMOHAPHOTO NEeYeHUs], YCTaHOBMEHa TEHAEHLMS K MOBLILLEHNIO B 1,6 pa3a ypoBHsI
TNF-a B CbIBOPOTKE KPOBM, TEHAEHLWS K JanbHENLLEMY CHKEHMIO B CbIBOPOTKE KpOBYW ypoBHeW uuctatnHa C go 1572,8 (911,6;
2278,8) Hr/mn n UOP-1 o 5,0 (2,1; 6,4) Hr/mn. Y nannuatmeHbix 60mnbHbIX XPTB nerkux (1 y Tex, kotopble npogomkatot M1, ny
yMepLUVX) onpefeneHa JOCTOBepHas KOPPENsLMOHHAs 3aBUCUMOCTb CHUKEHUS! KOHLLEHTPALMIA 3TUX NoKasaTeneii B CbIBOPOTKE
KPOBW OT BCeX UCCRedyeMblX nokasareneit. Y ymepLumx nannmaTtusHblx 60nbHbIX oTMe4eHa boree curbHas KOppensLMOHHas CBSi3b
CHWxeHus ypoBHen uyuctatuHa C n UOP-1 B cbIBOPOTKE KPOBM CO CHUXKEHMEM kadecTBa xm3Hu: r = 0,927, p = 0,01 n r = 0,820,
p = 0,01 cooTBeTcTBEHHO. CpeaHuit nokasatens UMT = 18,0 (15,8; 20,1) kr/m? y 3TUX NaLMEHTOB yKasblBaeT Ha npeobnagaque
fecuunTa Macchl Tena, a Bbicokast npsiMast koppensiumoHHas 3aBncumocTb MT ¢ HU3KMMM KOHLEHTPALMSIMU B CbIBOPOTKE KPOBM
N®P-1 (r= 0,986, p = 0,01) n unctatnHa C (r = 0,728; p = 0,05) ykasbiBaeT Ha TECHYHO CBSA3b KAXEKCUM CO CHIKEHWEM YPOBHEN
B1OXMIUYECKOTO Mapkepa yXyaLeHns aHabonuyeckux npoueccos (MPP-1) n paHHero Mapkepa cepag4HoON HeoCTaTOMHOCTY
(umctatuHa C). [JaHHbIe BCKPLITUSA 3TVX NaLMEHTOB CBUAETENBCTBYIOT, YTO NPUYMHAMM CMepTV Bbinn cepaeyHas HeoCTaTO4HOCTb
1 KaxeKcysi Ha hoHe creLmdryeckoro npoLiecca. YCTaHoBIeHa npsiMast KOPPENsLMOHHAs 3aBUCMMOCTb Y NanMaTuBHbIX GOMbHbIX
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XPTB nerkux — n npogormkatowyx M1, n ymepLUmnx — Mexay CHKEHEM KOHLIEHTPaLWiA B CbiBOPOTKe kposu OP-1 1 uuctatuHa

C:r=0,901,p=0,01nr=0,732, p = 0,05 COOTBETCTBEHHO.

BuiBoabl. Onpeanenenue koHueHTpauuin MOP-1 n umctatuHa C B CbIBOPOTKE KPOBW MMEET BOMbLLOE KIMHUYECKOE 3HaYeHne
B MPOrHO3MPOBaHWM pUCKa Pa3BUTUS TakUX OCMIOXHEHMI, KaK Kaxekcust U cepaeyHast HeJoCTaTo4HOCTb Y BonbHbIX XPTH

JNErknx, KOTopble HaxoaAaTCA Ha naniMatuBHOM fie4eHuUn.

In contemporary Ukraine, the urgency of pulmonary che-
moresistant tuberculosis (CRTB) problem is evident as it
is the cause of severe clinical condition, subjective and
functional disorders causing disease-specific distress in
patients. This disease is a common cause of palliative
treatment (PT) for patients requiring professional medical
care. The goal of PT for patients with pulmonary CRTB
should be to improve the quality of life (QoL) by priority of
stress reduction which occurred as a result of the underlying
disease complications [1,2].

After cause-of-death analysis among patients with pul-
monary CRTB, we have concluded [3] that one of the major
causes of death is heart failure and cachexia. Therefore, for
pulmonary CRTB patients receiving PT, the assessment of
cardiovascular disease markers is useful to diagnose heart
failure and cachexia and their progression so as to optimize
pathogenetic therapy which should improve the quality of
life, reduce distress and prolong life in these patients.

Insulin-like growth factor-1 (IGF-1) is produced mainly
by the liver and has properties such as anabolic, anti-
oxidant, anti-inflammatory, and cytoprotective effects on
tissue repair [4,5]. At the same time, the low level of IGF-1
was directly correlated with the risk of developing heart
failure, increasing cardiovascular morbidity and mortality
according to J. E. Puche and E. Castilla-Cortazar (2012)
[6] and decreased production of IGF-1 in metabolic syn-
drome promotes high levels of insulin, which in turn can
contribute to myocardial hypertrophy via stimulation of
IGF-1 receptors [4].

Dronova A. et al. (2010) [7] indicate that the decrease
in the level of IGF-1 plays an important pathogenetic role
in myocardial remodeling, exhaustion syndrome and pro-
gression of chronic heart failure (CHF). Since increased
catabolic activity due to chronic inflammatory process, low
level of IGF-1 is a biochemical marker of anabolic processes
disturbance in CHF.

Tuberculosis is accompanied by endogenous intoxication,
which is one of the reasons of cachexia development. Data
about the role of IGF-1 in the pathogenesis of cachexia suggest
that its low levels were determined in debilitated patients [8].

Literature information indicates [9,10] that cystatin C
stimulates the synthesis or decomposition of intracellular struc-
tures in many pathologies of the human body, which include
diseases such as heart failure and acute coronary syndrome.
It was shown that elevated levels of cystatin C were directly
correlated with an increase in body weight. In a prospective
study using Cox regression analysis it was revealed that in
patients with acute heart failure and normal or mildly impaired
renal function, cystatin C was an early marker of heart failure
and had a high accuracy in predicting cardiac mortality [11].

The purpose

To evaluate the clinical relevance of insulin-like growth
factor-1 (IGF-1) and cystatin C for predicting the risk of
pulmonary CRTB complications among patients in PT.

Materials and methods

The study enrolled 81 patients with pulmonary CRTB who
were treated in a Communal Institution “Zaporizhzhia Re-
gional Hospital” and a Specialized Tuberculosis Hospital
at the State Institution “Sophia penal colony (Ne 55)” of
the Ministry of Justice of Ukraine in the Zaporizhzhia Region.
All patients (100 %) were male. The main group consisted of
52 patients receiving PT, the average age was 35.0 (28.0;
51.7) years. The control group included 29 patients receiving
antimycobacterial therapy (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 Health of Ukraine Ne 620 of 04.09.2014)
[12], the mean age was 41.3 + 1.8 years.

Study groups were age- and gender-matched. Serum
levels of cystatin C, IGF-1 and TNF-a were measured by
an enzyme-linked immunosorbent assay (ELISA) with
an immunoassay reader “Sirio S” using the kits “Human
Cystatin C ELISA BioVendor Research and Diagnostic
Products” (ng/ml; Czech Republic), “Human IGF-1 ELISA”
(ng/ml, Germany) and “Bender MedSystems GmbH” (pkg/
ml, Austria), respectively. The measurements were per-
formed in the Immuno-enzymatic Laboratory of the Training
Medical Laboratory Center of ZSMU.

To calculate the body mass index (BMI), a New Body
Mass Index (New BMI) calculator (kg/m?) was used. The
quality of life (QoL) was assessed using the MOS SF-36
questionnaire (St. Petersburg, 1998) based on component
summaries: a physical component summary (PCS) by
scales from 1 to 4, mental component summary (MCS) by
scales from 5 to 8 and health-related QoL (HRQoL) which
included all the questionnaire scales (1-8) (conv. un.).

Renal function was normal in all patients enrolled in
this study. The glomerular filtration rate (GFR) was within
the normal range. All the patients signed an informed written
consent to participate 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 statistical
tests were two-sided. Statistical significance was defined
at P < 0.05. Correlation analyses were performed using
the Pearson correlation coefficient (r).

Results

The study was conducted 1 month after the beginning of pa-
tient’s treatment. The results of TNF-a, HRQoL, MCS, PCS
and BMI parameters studied in these groups, we presented

3anopoxckuii MeguumHCKUI xypHan. Tom 21, Ne 3(114), mait — nioHb 2019 1.
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Fig. 1. Correlation indexes of serum
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in the previous paper [13], pointing out that their levels
were significantly worse in pulmonary CRBT patients in PT
compared with pulmonary CRTB patients receiving AMBT.

The concentration of cystatin C was not significantly
different between the groups, but it had a tendency to almost
1.2 times decrease in the main group of patients as com-
pared to those of the comparison group: 1615.1 (1298.1;
2094.7) ng/ml versus 1880.4 (1658.8; 2364.3) ng/ml
(>0.05), respectively. The concentration of IGF-1 was sig-
nificantly 1.4 times lower in patients of the main group than
in the control group: 5.1 (4.1; 7.8) ng/ml versus 7.1 (5.4;
8.7) ng/ml (<0.001), respectively.

During 9-month follow-up from the moment of admis-
sion to the hospitals, among PT patients with pulmonary
CRTB, 8 people died (15.4 %). Autopsy-identified causes of
all 8 patients (100 %) death were heart failure and cachexia
on the background of a specific tuberculosis process. The
study of HRQoL, MCS, PCS, BMI and TNF-q, cystatin C
and IGF-1 levels determined 1 month after the beginning
of inpatient treatment (Table 1), we found no significant
differences in the main group between patients who con-
tinued the treatment and those who subsequently died. At
the same time, palliative patients who died the following
month after being treated in the hospital compared to those
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Patients with pulmonary
CRTB who continued the PT

Patients with pulmonary
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Patients with pulmonary
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Fig. 2. Correlation indexes of serum
IGF-1 in patients with pulmonary CRTB.

0.999

0.986 0.901
ON 0.732

0.637

0.16
0 \
CO QoL mcs PCS N\ TNF BMI Cystatin C

-0.47

-0.842

Patients with pulmonary
CRTB who died

who continued PT, showed 1,6 times increased serum
level of TNF-a, 290 (70; 810) pg/ml versus 180 (80; 620)
pg/ml), a tendency to further decrease in serum levels of
both cystatin C (1572.8 (911.6; 2278.8) ng/ml versus 1625.3
(1332.3; 2089.2) ng/ml) and IGF-15 (2.1; 6.4) ng/ml versus
5.3 (4.1; 7.8) ng/ml).

The assessment of cystatin C correlations (Fig. 1)
revealed the following: in comparison group, the level of
serum cystatin C was significantly negatively correlated with
an increase in TNF-a serum level (r = -0.365; P = 0.05) and
directly correlated with a reduction in BMI (r=0.659; P=0.01)
and serum concentration of IGF-1 (r = 0.637; P = 0.01).

In patients with pulmonary CRTB who continued the PT,
a decrease in cystatin C concentration was significantly
directly correlated with a decrease in QoL (r = 0.404;
P =10.01), BMI (r = 0.903; P = 0.01), serum concentration
of IGF-1 (r=0.901; P =0.01) and negatively correlated with
an increase in serum TNF-a level (r = -0.994; P = 0.01).
The QoL was reduced due to a decrease in both MCS
(r=0.346; P = 0.05) and PCS (r = 0.404; P = 0.01) com-
ponent summaries. In palliative pulmonary CRTB patients
who died, a decrease in cystatin C concentration was
significantly directly correlated with a decrease in QoL
(r=0.927; P =10.01), BMI (r = 0.728; P = 0.05) and serum
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Table 1. Comparison between groups of indicators, Me [Q25; Q75]

The main group (n = 52)

Pulmonary CRTB PT patients
patients who continued PT with pulmonary CRTB who died
(n=44) (n=8)

The control group (n = 29)

TNF-a, pkg / ml 80 (60; 120) 180 (80; 620)* 290 (70; 810)*
HRQoL, conv. un. 66.9 (51.3; 72.1) 49.4 (38.9; 60.0)* 50.3 (36.5; 70.9)*
MCS, conv. un. 61.9 (53.5;69.8) 52.1 (37.5; 57.7)* 47.1 (38.0; 64.7)*

PCS, conv. un. 68,5 (51.7;77.2) 49,6 (39.0; 61.0)* 53.3 (37.6; 68.7)*

BMI, kg/m? 20.8 (18.9; 23.0) 18.1(16.8; 21.2)" 18.0 (15.8; 20.1)*
Cystatin C, ng/ml 1880.4 (1658.8; 2364.3) 1625.3 (1332.3; 2089.2) 1572.8 (911.6; 2278.8)
IGF-1, ng/ml 7.1(54;8.7) 5.3 (4.1, 7.8)" 5.0 (2.1;6.4)

#: significant difference in the parameters between studied groups (P < 0.05); *: significant difference in the parameters compared with the control group (P < 0.05).
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concentration of IGF-1 (r = 0.732; P = 0.05) and negatively
correlated with an increase in serum TNF-a level (r=-0,859;
P =0.01). The QoL was also reduced due to a decrease in
bothMCS (r=0,881; P=0,01) and PCS (r=0.845; P=0.01)
component summaries.

The assessment of IGF-1 correlations (Fig. 2) revealed
the same trend of changes in the groups as for cystatin
C correlations. Thus, in the comparison group, the level
of serum IGF-1 was significantly negatively correlated
with an increase in serum levels of TNF-a (r = -0.470;
P = 0.01) and directly correlated with a decrease in
BMI (r = 0.991; P = 0.01) and serum levels of cystatin C
(r=0.637; P =0.01).

In patients who continued PT, the decreased concen-
tration of IGF-1 was significantly directly correlated with
the reduced QoL (r = 0.482; P = 0.01), BMI (r = 0.999;
P = 0.01), serum cystatin C (r = 0,901; P = 0.01) and
negatively correlated with increased serum levels of
TNF-a (r =-0.870; P = 0.01). The QoL was reduced due
to a decrease in both MCS (r = 0.346; P = 0.05) and PCS
(r=10.501; P =0.01). In palliative patients with pulmonary
CRTB who died, the decrease in IGF-1 concentration was
significantly directly correlated with the decrease in QoL
(r=0.820; P=0.01), BMI (r = 0.986; P = 0.01), serum cys-
tatin C (r=0.732; P = 0.05) and negatively correlated with
the increased serum levels of TNF-a (r =-0.842; P = 0.01).
The QoL was also reduced but only due to a decrease in
PCS (r=10.830; P =0.01).

Discussion

Among the patients with pulmonary CRTB who received
the PT, high inflammatory process activity, pronounced
decrease in the quality of life (due to decrease in both
physical and mental components of health) and underweight
as well as decrease in serum concentrations of cystatin C
and IGF-1 were determined 1 month after the beginning of
inpatient treatment as compared to patients with pulmonary
CRTB who received AMBT.

It was found that palliative patients who died the follo-
wing month after being treated in the hospital compared to
those who continued the PT, showed 1,6 times increased
serum level of TNF-q, a tendency to further decrease in
both cystatin C and IGF-1 serum levels to 1572.8 (911.6;
2278.8) ng/ml and 5.0 (2.1; 6.4) ng/ml, respectively.

The decrease in serum concentrations of cystatin C
and IGF-1 was significantly correlated with all the studied
parameters (TNF-a, HRQoL, MCS, PCS and BMI) in pal-

liative patients with pulmonary CRTB both, who continued
the treatment and who died.

At the same time, in palliative patients who died, a
decrease in serum levels of cystatin C and IGF-1 was
strongly correlated with a decrease in the quality of life:
(r=0.927;P=0.01)and (r=0.820; P =0.01), respectively.
The average BMI was 18.0 (15.8; 20.1) kg/m? in these
patients indicating the prevalence of underweight among
them, and the high direct correlation between BMI and
low serum concentrations of IGF-1 (r = 0.986; P = 0.01)
and cystatin C (r = 0.728; P = 0.05) was indicative of a
close relationship between cachexia and a decrease in
the levels of anabolic processes impairment biochemical
marker (IGF-1) and early marker of heart failure (cystatin
C). Autopsy-identified causes of these patients death
were heart failure and cachexia on the background of a
specific process.

Adirect correlation was also found between decreased
serum concentrations of IGF-1 and cystatin C in pallia-
tive patients with pulmonary CRTB both, who continued
the treatment and those who died: (r=0.901; P=0.01) and
(r=0.732; P = 0.05), respectively.

As a result, we have confirmed the scientific data:

- Mangileva, T. A., Gafarova, N. Kh. (2015) [4] that
the low level of IGF-1 directly correlates with the risk of
developing heart failure;

— Dronova A. V. et al. (2010) [7] that the decrease in
the level of IGF-1 plays an important pathogenetic role
in exhaustion syndrome and progression of heart failure;

— Kravchun P. G. et al. (2015) [8] on the role of IGF-1
in the pathogenesis of cachexia (its is low level was deter-
mined in exhausted people);

—Velkov V. V. (2011) [9], Kurkina T. V., Shemetova G. N.
(2013) [10] that a low level of cystatin C can be a marker of
the secondary cardiovascular pathology development and
heart failure progression.

Conclusions

Thus, determination of IGF-1 and cystatin C serum con-
centrations has a great clinical significance in predicting
the risk of complications such as heart failure and cachexia
in patients with pulmonary CRTB receiving palliative
treatment.

Prospects for further research. Development of
pathogenetic therapy for serum levels of IGF-1 and cys-
tatin C correction in palliative care patients with pulmonary
CRTB.
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