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Improving the treatment efficacy for patients with newly diagnosed tuberculosis by reducing the number of treatment failure cases
is very urgent issue nowadays.

Purpose. To define the characteristics of adipokines levels changes in newly diagnosed pulmonary tuberculosis patients in case
of treatment failure by examining the levels of leptin, adiponectin and leptin/adiponectin ratio.

Materials and methods. A total of 58 patients with newly diagnosed pulmonary tuberculosis were the subject of this prospective
study. The patients were divided into 2 groups: the first group was made up of 28 patients with the ineffectively treated newly
diagnosed pulmonary tuberculosis; the second group (experimental group) consisted of 30 patients with successful treatment
completion. The control group included 29 healthy voluntary donors. Changes in the levels of adipokines by measuring the blood
serum leptin and adiponectin via enzyme linked immunosorbent assay using immunoassay analyzer Sirio S with “Mediagnost”
kit (Germany) (ng/ml) were studied at the Scientific Medical Laboratory Center of Zaporizhzhia State Medical University. Leptin/
adiponectin ratio was calculated mathematically (relative units). Blood samples were collected after an overnight fasting. Statis-
tica for Windows 13.0 (Copyright 1984-2018 TIBCO Software Inc., all rights reserved, Licence No. JPZ8041382130ARCN10-J)
software was used for the statistical analysis.

Results. The following significant changes in the adipokines levels have been found in patients with newly diagnosed pulmonary
tuberculosis with massive pulmonary lesions and destructions of over 3 cm in diameter and positive sputum smear. These patients
will be diagnosed with ineffective treatment. At the beginning of the antimycobacterial therapy, there was a significant 12.7 times
decrease in leptin and 1.4 times increase in adiponectin indicators and 21 times decrease in the leptin/adiponectin ratio. The
levels of leptin, adiponectin and leptin/adiponectin ratio were significantly worse than similar levels in patients, who completed
the treatment efficiently. The level of the leptin was slightly increased during the antimycobacterial therapy, albeit being significantly
reduced, and the level of the adiponectin continued to increase significantly. The leptin/adiponectin ratio was significantly lower
than that in patients who completed the treatment efficiently.

Conclusions. Patients with newly diagnosed pulmonary tuberculosis with the risk of treatment failure are diagnosed with
severe disorders of adipocyte functional activity, that antimycobacterial chemotherapy could not even restore the balance
to the adipokine system and smooth down resulting concomitant variations in immune response. The findings showed
the prognostic value of the changes in leptin, adiponectin and leptin/adiponectin ratio indicators at the beginning of the treatment
in relation to treatment failure among patients with newly diagnosed pulmonary tuberculosis.

3MiHM piBHIB aAUNOKIHIB Y XBOPUX Ha Hee(peKTUBHO AIKOBaHUI ynepLue AlarHoCTOBaHWH
Ty6epKyAbO3 AereHb

P. M. ficiHcbkuit, O. M. PasHaToBCbka

HuHi akTyaneHoo Npobnemoto € NigBuLLEHHs eheKTUBHOCTI NikyBaHHS XBOPUX i3 HOBUMU BUMaaKamu 3aXBOPIOBaHHS Ha Tybep-
KyrbO3 LLMSIXOM CKOPOYEHHS KiNbKOCTi HeBAaY NikyBaHHS.

MeTta po6oTy — BCTAHOBWTM OCOBIMBOCTi 3MiH PIBHIB a4MMOKiHIB y XBOPUX Ha HEe(EeKTUBHO NiKOBaHWIA ynepLUe AjarHoCTOBaHWiA
TyBepKyrnbo3 fereHb LUMSXOM BUBYEHHS MOKA3HMKIB NENTUHY, aAUMNOHEKTUHY Ta CMIBBIAHOLLEHHS NeNTUH/aaunoHEKTHH.

Marepianu Ta MeToau. Y NpocnekTUBHE JOCTIKEHHS BKMHOUMIM 58 XBOPWX Ha BMepLLE fiarHOCTOBaHWiA Ty6epKynbo3 NereHb,
AKX noAinunmM Ha 2 rpynu: y 1 yBifwnn 28 navieHTiB i3 HeetheKTUBHO NikoBaHUM yreplue AiarHoCToBaHUM Ty6epKynb030M
nereHb; 2 rpyna (nopiBHAHHS) — 30 XBOPMX, SiKi 3rofOM YCMILLHO 3aBEPLUMMKM Kype NikyBaHHs. KOHTponbHa rpyna — 29 30opoBux
[OHOPIB-BOMOHTEPIB. 3MiHU NOKa3HWKIB aaunnoKiHiB BUBYanu B HaB4anbHoMy Meavko-nabopaTtopHoMy LieHTpi 3anopiabkoro aep-
KaBHOIO MENYHOIO YHIBEPCUTETY LLIMNSXOM AOCTMKEHHS PIBHIB NENTUHY N aAuMOHEKTHY B CMPOBATLI KPOBI METOOM TBepaodas-
HOro iMyHOChepMEHTHOrO aHaniay Ha npunagi imyHodbepmeHTHUI pigep SirioS i3 3acTocyBaHHAM HabopiB «Mediagnost» (PPH),
(Hr/mn). CniBBigHOLLEHHS NENTUH/aAUNOHEKTUH PO3Pax0OByBaIM MaTeMaTuyHO (yM. OA.). 3pa3ku KpoBi XBOpUX 36Mpanu BpaHLi
HaTwe. CTaTUCTUYHWIA aHani3 BUKOHanK, BUKOPMUCTOBYHOUM Nporpamy Statistica for Windows 13.0 (Copyright 1984-2018 TIBCO
Software Inc. all rights reserved, niuenais Ne JPZ8041382130ARCN10-J).

Peaynkrati. Y XBopyX Ha BnepLLe AiarHoCTOBaHWN TyBepKynbo3 NereHb i3 NOLMPEHNM NEreHEBUM YPaXeHHsIM, LECTPYKLISIMU B
nereHeBil TKaHWHI NoHaz 3 CM i 3 HasiBHICTIO GaKTepioBUAINEHHS, B IKUX HaZani BU3Ha4MNM HeedeKTUBHICTb NikyBaHHS, BCTAHOB-
neHi Taki BiporigHi 3MiHW NOKa3HWKIB aaunokiHiB. Ha noyatky aHTUMikobakTepianbHoi Tepanii BigbyBaeTbCs BiporigHe 3HKEHHS
nenTuHy B 12,7 pasa, 3p0CTaHHs piBHS aannoHeKTUHY B 1,4 pa3a Ta 3MEHLLEHHS CiBBIAHOLLEHHS NenTUH/aaMNoHEKTUH y 21 pas.
PiBHi nenTuHy, anunoHeKTUHy Ta CMiBBIAHOLLEHHS NENTUH/aaUNOHEKTWH BIPOTIAHO LU, HiX Yy XBOPWX, AIKi YCTILUHO 3aBepLUMX
Kypc nikyBaHHs1. Y npoLeci aHTumikobakTepianbHoi Tepanii piBeHb NeNTUHY AELLO 3pOCTaB, ane 3anuLaBcst BiPOrigHO 3HKEHUM,
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a piBeHb aauMoOHEKTWHY NPOLOBXYBAB BipOrigHO 3pocTaT. PiBeHb CMiBBIAHOLIEHHS NENTUH/aaMNOHEKTWH BiporigHo (y 3,4 pa3a)
HVDKYWIA, HDK Y XBOPUX, SIKi YCTILLIHO 3aBEPLLMIN KYPC JliKyBaHHS.

BucHoBku. Y XBOpWX Ha BnepLUe AiarHOCTOBaHW TyOepKyrbo3 NereHb i3 puankoM HeeeKTUBHOTO MiKyBaHHS BU3HAYal0Tb
TSDKKI MOPYLLEHHS (hyHKL{OHAMNbHOI aKTWBHOCTI NMOKA3HMKIB aavnounTiB, WO HaBiTb aHTUMIkoDakTepiankbHa ximioTepanis He
37aTHa BiHOBUTY BanaHc y CUCTEMi aaMMOKiHIB Ta HIBENOBATU CNPUYMHEH] HUMM CYNYTHI NOPYLLEHHS iIMyHHOI BianoBiai. Pe-
3ynbTaTh BKa3yloTb Ha MPOTHOCTUYHE 3HAYEHHS TaKuUX 3MiH NOKa3HWKIB NIENTUHY, 8ANMOHEKTUHY Ta CMiBBIAHOLLEHHS NenTuH/
aAVNOHEKTUH Ha NoyaTKy NikyBaHHS LLOAO HeBAAYi NiKyBaHHS XBOPUX Ha BrepLUe AiarHoCTOBaHWii TyDepKynb0o3 nereHb.

KatoueBble cAoBa:
Ty6EepKyAes,
Heyaaua AeueHus,
AAUNOKUHBI, AEMTHH,
AAMMOHEKTUH.

NU3MmeHeHUs YpoBHEW aAMNOKUHOB Y 60AbHBIX C He3pPEKTUBHO AEUEHHBIM
BnepBble AMarHOCTUPOBaHHBIM TY6epKyA€30M AerKnX

P. H. ficuHckui, E. H. Pa3HaToBckas

lNoBblLweHne S(b(lbeKTVIBHOCTI/I neyeHns 6onbHbIX C HOBLIMY cny4yaamu 3aboneBaHus Ty6epKyr|e30M nyTemM COKpaLLleHus Konuye-

CTBa Heyaad nevYeHna — 04eHb akTyanbHas npoﬁnema. 3anopoXxcKui

MEAULIMHCKHNI XYPHaA.
2020.T. 22, Ne 2(119).
C. 220-225

Lienb paboTbl — ycTaHOBWUTH OCOBEHHOCTI U3MEHEHWI YPOBHE aAUNOKNHOB Y 60MbHBIX C HE3(DEKTUBHO NEYEHHLIM BiepBble
[MarHoCTMPOBaHHbIM TY6EPKyNEe30M Nerkux nyTeM U3yvyeHusi nokasateneit NenTuHa, aaunoHeKTUHa U COOTHOLLEHUS! NENTMH/
a[MMOHEKTUH.

Martepmanbi u MeToAbl. B npocnekTMBHOE UCCTeaoBaHie BKKOUYEHbI 58 G0MbHbIX C BIEPBbIE ANarHOCTYPOBaHHbLIM TyBepkynesom
NErKuX, KOTOPbIX Pasgenuny Ha 2 rpynnbl: B 1 rpynny BoLny 28 naumeHToB ¢ He3th(EKTUBHO NIEHEHHBIM BrEpBbIE ANarHoCTUPO-
BaHHbIM Ty6epKynesom nerkvx; 2 rpynny (rpynna cpaBHeHust) coctaBunm 30 60mbHbIX, KOTOPbIE B AarbHENLLEM YCMEeLLHO 3aBep-
LUMIIM KYPC NEYEHMS. KOHTPOIBHYHO rpyny cOCTaBunmM 29 300pOBbIX JOHOPOB-BOMOHTEPOB. /I3MEHEH s nokasaTenei agunokyHOB
“3yyanu B YyebHoM Meauko-nabopaTtopHOM LieHTpe 3anopoXCcKoro rocyaapCTBEHHOrO MEAMLIMHCKOTO yHUBEpCUTETa MyTem
1ICCNeAoBaHNs YPOBHEN NenTuHa 1 aAUNOHEKTHA B CbIBOPOTKE KPOBW METOAOM TBEPAOdA3HOT0 MMMYHO(PEPMEHTHOTO aHannaa
Ha npubope MMyHohepMeHTHbIN praep Sirio S ¢ npumeHeHnem Habopos «Mediagnosty (PPT), (Hr/mn). CooTHOLLEHNS nenTuH/
a[VNOHEKTWUH paccumMTbIBany Matematuyecku (yen. eg.). Obpasubl kpoBu 60MbHbEIX coOBUpani yTpoM Hatowak. CTaTucTuieckuin
aHanu3 BbINOMHANM ¢ ucnonb3oBaHuem nporpammbl Statistica for Windows 13.0 (Copyright 1984-2018 TIBCO Softwarelnc. All
rights reserved, nuueHauns Ne JPZ8041382130ARCN10-J).

PesynkTathl. Y GonbHbIX C BriepBble ANarHoCTMPOBaHHbIM TyOepKyne3om nerkix ¢ pacnpoCcTpaHEHHbIM NEroYHbIM nopaxe-
HWeM, AECTPYKLUMSIMM B NEro4YHON TkaHu Bomnee 3 CM 1 ¢ Hamnuem GakTepuoBbIAENEHNs, Y KOTOPbIX B AaNbHEMLIEM YCTaHo-
BUMM HE3((EKTUBHOCTb NEYeHUs, OnpeaeneHsl CreayoLLmMe AOCTOBEPHbIE N3MEHEHWs NokasaTenel aaunokmHoB. B Havane
aHTUMUKoGaKTepUarnbHOM Tepanii OTMEYEHO [JOCTOBEPHOE CHIDKEHWE YPOBHS MokasaTens NentuHa B 12,7 pasa, NoBbILLeHWe
YPOBHS! Moka3aTens agunoHekTHa B 1,4 pasa v yMeHbLLEHWe COOTHOLLIEHWS TeNTVH/aAUMOHEKTH B 21 pas. YpoBHW nenTuHa,
a[MMOHEKTVHA 1 COOTHOLLEHME NeNTWUH/aANMOHEKTH AOCTOBEPHO XyxXe, YeM Y BOMbHbIX, KOTOpbIE YCMELLHO 3aBepLUMau Kypc
neyeHus:. B npoLiecce aHTMMKoBaKTepuranbHON Tepaniv ypoBeHb JTENTUHA HECKOMbKO BO3PaCcTalt, 0AHaKO OCTaBasncs 4OCTOBEPHO
CHIKEHHBIM, @ YPOBEHb aAVNMOHEKTVHA MPOLOMKIAN AOCTOBEPHO PacTy. YPOBEHb COOTHOLLEHMS NEMTUH/aAUMOHEKTIH [JOCTOBEPHO
(B 3,4 pasa) Hke, 4em y 6OMbHbIX, KOTOPbIE YCMELIHO 3aBEPLUMIN KYPC NEYEHMS.

BbiBoAblI. Y GOMbHBbIX C BNEPBLIE AMarHOCTMPOBaHHBIM TyGepKye3oM Nerkux ¢ prckom HeaeKTUBHOTO NieveHist onpese-
NeHbl TSXKENble HapYLLIEHUS (DYHKLMOHANBHON aKTUBHOCTM MoKasaTenen agunoLnToB, YTO Aake aHTUMUKoBaKTepuasbHas
XMMMOTepanus He cnocobHa BOCCTAHOBUTL GanaHe B cUCTEME afAnNoKUMHOB 1 HUBEMMPOBATL Bbi3BaHHbIE UM COMYTCTBYHO-
LMe CABUTA B UMMYHHOM OTBETE. PesyrbTaThl ykasbiBaloT Ha MPOrHOCTUYECKOe 3HaYeHre Takix M3MEHEHUIA NokasaTenet
NenTVHa, aOUNOHEKTVHA U COOTHOLUEHME NENTUH/aAUMOHEKTUH B HAYare NeYeHNst OTHOCUTENBHO Heyaaum NieYeHs GonbHbIX
C BNepBble AMArHOCTUPOBaHHLIM TyGepKye3oM Nerkux.

The World Health Organization’s (WHO) Global Report
states that 6,4 million of new tuberculosis cases had been
diagnosed all over the world in the 2017 [1]. According to
the findings of the State Institution “Department of Public
Health of the Ministry of Healthcare of Ukraine”, the rate
of successful treatment of all tuberculosis cases remained
the lowest among the countries of the European Region of
WHO and was 76.5 %, when WHO'’s indicator was 85 %
[2]. In the Zaporizhzhia region, the indicator was 72.9 %.
Through a statistical analysis, it was elucidated that one of
the reasons of low treatment efficacy among tuberculosis
patients is a treatment failure. The treatment failure indi-
cator for Ukraine was 7.4 %, when the similar indicator for
the Zaporizhzhia region went beyond the national one by
1.7 times and was 12.6 %.

The study of adipokines has attracted our attention
while we were searching for the identification of pathoge-
netic mechanisms of treatment failure among patients with
pulmonary tuberculosis.

Zaporozhye medical journal. Volume 22. No. 2, March — April 2020

So, as it is known, once mycobacterium tuberculosis
penetrates a human body, under favourable conditions, they
growth and pervade to various organs and body systems.
In recent times, researchers suggest that adipocytes, which
are influenced by a nutritional status, control metabolism
and have much power in the functional activity of the im-
mune system, might be one of the places of mycobacterium
tuberculosis in the human body [3]. Also protracted myco-
bacterium tuberculosis persistence in the adipocytes might
lead to a metabolic imbalance [4].

Among all the adipokines, leptin and adiponectin
involvement in tuberculosis pathogenesis has been ex-
tensively studied nowadays [5,6]. Leptin is a key mediator
of an energy metabolism, apart from that it mediates an
appetite regulation, adipose tissue redistribution, increase
in T-helpers 1 activity, lymphocytes and peripheral mono-
nuclear cells proliferation and production of y-interferon
[7,8]. Adiponectin promotes an increase in the body tissues
irritability and T helper 1 products [9].
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Table 1. The study groups distribution by age and sex

The 1%t group
(n=28)
Men

Women
Average age, years

(n=30) (n=29)
20 (71.4 %) 23 (76.7 %) 19 (65.6 %)
8(28.6 %) 7(23.3 %) 11(34.4 %)
46.04 £2.09 4304348 422429
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However, the study results of the leptin and adiponec-
tin level in tuberculosis patients are controversial enough.
So, some researchers believe, that the blood levels of
leptin in these patients are decreased, while the levels
of adiponectin are elevated [10-12]. Keicho N. et al. [13]
also recommend using a decreased leptin/adiponectin
ratio (LAR) as a predictive measure to estimate a pro-
gressive course of tuberculosis, alongside the specified
measurements.

Perna V. et al. [8] have determined in their study that
in diagnosed tuberculosis, the level of leptin is reduced
compared to the normal ranges of adiponectin indicators.
Other researchers point that leptin levels in tuberculosis
patients are not different from stated values [14], or even
increased [19].

In the process of considering an adipokines impact
on a treatment failure, N. Santucci, et al. [16] found that
the levels of leptin are decreased, the levels of adiponectin
are increased and particular decreasing in the LAR with
tuberculous inflammation progresses.

Thus, improving the treatment efficacy for patients with
newly diagnosed tuberculosis by reducing the number of
treatment failure cases is very urgent issue nowadays. The
literature review shows that adipokines are an important part
of tuberculosis pathogenesis associated with the impact on
both the metabolism of human body and the cell-mediated
immunity.

The results of the studying the leptin and adiponectin
involvement, which attract the interest of researchers more
than anything else does nowadays, are controversial, espe-
cially in predicting/forecasting a newly diagnosed tuberculo-
sis treatment failure. The changes in the adipokines level in
patients with pulmonary pathology have been studied only
in relation to chronic obstructive pulmonary disease (COPD)
in Ukraine [17]. There has been no assessment of these
indicators in tuberculosis patients in national literature. Ac-
cording to the literature data on the subject of pathogenetic
importance of adipokines indicators in the specific process
progression it could be argued that the study of this indica-
tors changes in treatment failure is very important nowadays
and also allows developing the case management algorithm
to increase the treatment effectiveness among this patient
population as a result.

Aim
To define the characteristics of adipokines levels changes
in newly diagnosed pulmonary tuberculosis patients in

case of treatment failure by examining the levels of leptin,
adiponectin and leptin/adiponectin ratio.

Materials and methods

This prospective study included 58 patients with newly
diagnosed pulmonary tuberculosis. Patients were divided

into 2 groups: the first group was made up of 28 patients with
the ineffectively treated newly diagnosed pulmonary tuber-
culosis; the second group (comparison group) consisted of
30 patients who completed the treatment successfully. The
control group was made up of 29 healthy voluntary donors.

There were no significant age and sex differences
between the groups (Table 1).

Changes in the blood serum adipokines levels were de-
termined by leptin and adiponectin levels measurements via
enzyme linked immunosorbent assay using immunoassay
analyzer Sirio S with “Mediagnost” kit (Germany) (ng/ml)
at the Scientific Medical Laboratory Center of Zaporizhzhia
State Medical University. LAR was calculated mathema-
tically (relative units). Blood samples were collected after
an overnight fasting.

All the patients received an inpatient treatment in
the Communal Institution “Zaporizhzhia Regional TB Clinical
Dispensary” during 2017-2019. Patients were included
in the study after voluntary signing an informed consent.
The study was approved by Commission for Bioethics
of Zaporizhzhia State Medical University (Protocol No. 1
dated 02.02.2017).

Inclusion criteria: newly diagnosed pulmonary tubercu-
losis, massive pulmonary tuberculous process (infiltrative
and disseminated), pulmonary tissue destructions of over
3 cmin diameter and positive sputum smear.

Exclusionary criteria: other cases of the 2 category,
chemoresistant tuberculosis, TB/HIV co-infection, comor-
bidities, age over 70 years, non-compliance with treatment.

Since the massive pulmonary tuberculous process was
diagnosed in patients, an intensive phase for patients was
90 doses. Therefore, treatment efficacy was evaluated in 3
months according to the Unified Medical Care Protocol “Tu-
berculosis” (Order of the Ministry of Healthcare of Ukraine
No. 620 dated 04.09.2014) [18]. Assessments of the chang-
es in adipokines levels were performed at the beginning of
the treatment by using antituberculosis drugs (0 doses) and
after 3 months of the treatment (90 doses).

Statistica for Windows 13.0 (Copyright 1984-2018
TIBCO Software Inc., all rights reserved, License No.
JPZ8041382130ARCN10-J) software was used for
the statistical analysis. Normality of the quantitative in-
dicators distribution was performed by the Shapiro-Wilk
method. The study results were presented in a form of
M + m, where M — the mean value, m — the mean error. A
statistical significance of differences between groups was
determined using the Student's method (since the normality
of the quantitative indicators distribution was performed).
The results considered to be significant only if the indicator
of P was lower than 0.05.

Results

The study results of the adipokines levels are presented
in Fig. 1-3.

When comparing the initial levels of the adipokines stu-
died and LAR, it was found that the leptin levels (Fig. 1) were
decreased in both groups of patients in comparison with
the control group: in the 1%t group by 12.7 times, in the 2™
group — by 3.8 times (1.20 £ 0.35 ng/ml and 4.10 £ 1.09
ng/ml, respectively, against 15.40 + 2.91 ng/ml; P < 0.01).
Besides, the level of leptin was 3.3 times lower in the 1¢
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group compared to the 2™ group (1.2 £ 0.35 ng/ml against
4.10 £ 1.09 ng/ml; P <0.05).

The levels of adiponectin (Fig. 2) were also increased
in both groups of patients in comparison to the control: by
1.4 times in the 1% group and by 1.8 times in the 2" group
(17.20 £ 1.25 ng/ml and 21.10 + 1.16 ng/ml, respectively,
against 12.00  1.06 ng/ml; P < 0.01). Wherein the levels
of adiponectin in the 2 group 1,2 times exceeded that in
the 15t group (21.10 + 1.16 ng/ml against 17.20 £ 1.25 ng/ml;
P <0.05).

According to the data obtained, a decrease in LAR was
observed (Fig. 3) in both groups of patients as compared to
the control: in the 1%t group by 21 times and in the 2" group
by 6.1 times (0.07 + 0.03 relative units and 0.24 + 0.07 re-
lative units, respectively, against 1.47 + 0.32 relative units;
P < 0.001). In the 1% group, this indicator was 3.4 times
lower (P < 0.05) than that in the 2™ group.

Assessment of adipokine indicators was performed after
3 months (90 doses) only in the 1t and 2 groups. Analyzing
the dynamics of the indicators studied it was found that
the levels of leptin (Fig. 1) were elevated in all the patients
regardless of the further treatment effect: in the 15! group
by 2 times (2.40 + 0.46 ng/ml against 1.20 + 0.35 ng/ml;
P <0.01) and in the 2™ group by 1,4 times (5.7 + 1.37 ng/
ml against 4.10 + 1.09 ng/ml; P < 0.01). The levels of adi-
ponectin (Fig. 2) increased in dynamics, but no significant
differences were found. The LAR indicators (Fig. 3) were 1.7
times increased in the 1%t group (0.12 + 0.03 relative units
against 0.07 + 0.03 relative units; P < 0.05).

Assessing the levels of adipokines in patients treated
for 3 months (90 doses), it was found that, despite changes
in the dynamics, the levels of leptin (Fig. 1) remained 6.4
times lower in the 15t group and 2.7 times in the 2™ group
compared to the control (2.40 £ 0.46 ng/ml and 5.7 £ 1.37
ng/ml, respectively, against 15.4 £ 2.91 ng/ml; P <0.05). No
significant differences were found between leptin levels in
the 15tand 2™ groups.

The levels of adiponectin (Fig. 2) remained elevated
in patients of both groups compared to the control group:
by 1.6 times in the 1%t group, by 1.8 times in the 2™ group
(18.8 £ 1.76 ng/ml and 22.20 + 1.35 ng/ml, respectively,
against 12.00 £+ 1.06 ng/ml; P < 0.01). No significant dif-
ferences were found between adiponectin levels in the 1¢
and 2™ groups.

The LAR indicators (Fig. 3) remained lower in patients
of both groups compared to the that values in the control
group: by 12.3 times in the 1% group and by 3.6 times in
the 2" group (0.12 + 0.03 relative units and 0.41 + 0.14
relative units, respectively, against 1.47 £ 0.32 relative units;
P < 0.01). The LAR indicators were significantly 3,4 times
lower in the 1%t group compared to the 2" group (0.12+ 0.03
relative units against 0.41 £ 0.14 relative units; P < 0.05).

Discussion

This paper presents the study results of the adipokines
levels (leptin, adiponectin and LAR) in patients with newly
diagnosed pulmonary tuberculosis with generalized pul-
monary involvement, lung tissue destruction of over 3 cm
in diameter and positive sputum smear. Such changes in
patients with newly diagnosed pulmonary tuberculosis are
the risk factor for ineffective treatment, but determination

Zaporozhye medical journal. Volume 22. No. 2, March — April 2020

Original research

18
16 15.4
14
12
10
8 5.7*
i 4.1+
sim 2.4

0 ||

the 1 group the 2 group the control group

| leptin, ng/ml; 0 doses @ leptin, ng/ml; 90 doses

Fig. 1. Leptin levels in the groups.

*: significant difference between the levels of indicators related to the control group, P < 0.05;
#: significant difference between the levels of indicators in the dynamics within one group, P < 0.05;
u: significant difference between the levels of indicators of the 1t and 2 groups, P < 0.05.

25 .
21.1* 22.2

20 18.8*
17.2*

the 1 group the 2 group the control group

m adiponectin, ng/ml; 0 doses @ adiponectin, ng/ml; 90 doses

Fig. 2. Adiponectin levels in the groups.

*: the difference is significant between the indicators as compared to the control group, P < 0.05;
#: the difference is significant between the indicators within one group in the dynamics, P < 0.05;
u: the difference is significant between the indicators of the 1% and 2™ groups, P < 0.05.

18 1.47
14
1.2
1
0.8
0.6

0.41*
0.4

0.24*

the 2 group

*m
0.2 0.07*= 0.
0 I

the 1 group

the control group

® LAR, units; 0 doses O LAR, units; 90 doses

Fig. 3. Leptin/adiponectin ratio in the groups.

*: a significant difference between the levels of indicators relative to the control group, P < 0.05;
#: a significant difference between the levels of indicators in the dynamics within one group,
P <0.05; m: significant difference between the levels of indicators of the 1¢tand 2" groups, P < 0.05.

of adipokines levels in this category of patients is under-re-
ported in the literature available.

As a result of the measurements, it was found that all
the patients with newly diagnosed pulmonary tuberculosis
presented significantly reduced baseline values of leptin
and LAR, and significantly increased levels of adiponectin.
The data obtained did not contradict the majority of other
researchers’ results [11-13,16].
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It was established that patients with newly diagnosed
pulmonary tuberculosis and the risk of ineffective treat-
ment by clinical, radiological and bacteriological indexes,
who were further diagnosed with ineffective treatment,
presented more profound changes in adipokines levels
demonstrating significantly lower levels of leptin, adiponectin
and LAR than patients with newly diagnosed pulmonary
tuberculosis successfully completed the antimycobacterial
chemotherapy later.

In the dynamics, all the indicators of adipokines (leptin,
adiponectin and LAR) were found to be increased in all
the patients, regardless of further treatment results, that
has been confirmed in several works [8,19]. In contrast
to our results, Keicho N. et al. found that leptin levels
continued to decrease in dynamics and adiponectin levels
increased [13].

Such changes occurred as a result of treatment,
the number of mycobacteria and their activity decreased,
which had an impact on the functional activity of adipocytes
changes. In turn, changes in the activity of adipocytes had
an effect on the immune cells functional activity, which in
certain values of adipokines contributed to the positive
course of tuberculous process in some patients (the 2M
group) and protracted one in others (the 1% group).

It was found that despite some increase in LAR among
patients who subsequently were diagnosed with treatment
failure, it remained significantly lower compared to the re-
sults of patients who completed the treatment successfully
later. That is, we can agree with the data obtained by
N. Keicho et al. [13] that the LAR has a great diagnostic
value in predicting ineffective treatment.

However, the results showed that in patients with newly
diagnosed pulmonary tuberculosis and generalized pulmo-
nary involvement, lung tissue destructions of over 3 cm in
diameter and positive sputum smear at the beginning of
antimycobacterial therapy, the prognostic value of ineffective
changes have divergent changes in adipokine indicators:
decreased leptin levels and increased adiponectin levels.
The LAR reduction has the prognostic value after 3 months
of treatment (90 doses).

Conclusions

In patients with newly diagnosed pulmonary tuberculosis
with generalized pulmonary involvement, lung tissue de-
structions of over 3 cm in diameter and positive sputum
smear, who were further diagnosed with an ineffective
treatment, the following significant changes in adipokines
levels were established:

1. At the beginning of antimycobacterial therapy, there
was a significant decrease in the levels of leptin by 12.7
times, an increase in the levels of adiponectin by 1.4 times
and a decrease in the LAR by 21 times.

2. The levels of leptin, adiponectin and the LAR were
significantly worse than in patients who successfully com-
pleted the treatment course.

3. Inthe process of antimycobacterial therapy, the levels
of leptin was slightly increased, but remained significantly
reduced, and the levels of adiponectin continued to increase
significantly. The LAR was 3.4 times significantly lower
than in patients who successfully completed the treatment
course.

Thus, patients with newly diagnosed pulmonary tuber-
culosis with the risk of ineffective treatment were diagnosed
with severe impairment of the adipocytes functional activity,
when antimycobacterial chemotherapy could not even
restore the balance to the adipokine system and smooth
down resulting concomitant variations inimmune response.
The findings showed the prognostic value of the changes
in leptin, adiponectin and leptin/adiponectin ratio indicators
at the beginning of the treatment in relation to treatment
failure among patients with newly diagnosed pulmonary
tuberculosis.

Prospects for further scientific research. To develop
an algorithm for managing this category of patients in order
to reduce the number of treatment failure and increase
the effectiveness of antimycobacterial therapy.
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