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Clinical features of the pulmonary tuberculosis course
combined with different diabetes mellitus types in the Zaporizhzhia region

0. M. Raznatovska, Yu. M. Bobrovnycha-Dvizova

Zaporizhzhia State Medical University, Ukraine

The purpose of the work —to determine the clinical features of the pulmonary tuberculosis course combined with differenttypes ~ Key words:
of diabetes mellitus (DM) in the Zaporizhzhia region for the further development of the differentiated approach to the management  tuberculosis,
of these patients. diabetes mellitus.

Materials and methods of research. The study included 49 patients with pulmonary tuberculosis who were in inpatient

treatment in the Departments of Clinical site of the tuberculosis and pulmonology department of the ZSMU in the “Zaporizhzhia ~ Zaporozhye

Regional Clinical TB Dispensary” Municipal institution. The patients were divided into 2 groups: a group of 1 — 31 patients with zm:f_'l"al' 9"::;"';‘;3_779
pulmonary tuberculosis combined with the 1 type DM course, a group of 2 to 18 patients with pulmonary tuberculosis combined ’ ’

with the 2 type DM course. The outcomes of the study were processed by modern analysis methods on a personal computer DO

using the statistical package of the Statistica® for Windows 6.0 (StatSoft Inc., No. AXXR712 D833214FANS5) license program. ;8-1174;315;/5 2031140'1210-

Results. In tuberculosis patients with the combined type 1 DM course, regardless of sex, young people aged 31-40 years .
significantly predominate, and with type 2 diabetes — men over 40 years of age. In tuberculosis patients with the combined type EEZfévskaya@
1 DM course, the infiltrative form of tuberculosis is 1.5 times more frequent than that of type 2 DM. In the case of the combined  g4i1.com
type 1 DM course, the tendency towards the infiltrative form predominance is determined, but compared to type 1 diabetes,

the disseminated form is 10.4 times predominant. The vast number of patients in both groups are patients with bacterial
excretion, and on discharge from hospital, the number of patients with bacterial excretion with the combined type 2 DM course

remains 1.7 times larger. Regardless of the concomitant DM type, the vast majority of patients have a destructive process in

the lungs with a predominance of cavities up to 4 cm in diameter, regardless of their number. Despite the fact that regardless

of the concomitant DM type, the average time of the destructions healing in both groups is almost equal (5 months), in patients

with type 2 DM there is a tendency to 2 times more frequent healing of destructions. Type 1 DM is of the predominantly severe

and moderate severity in the subcompensation stage, and type 2 diabetes in almost all patients is of moderate severity with a
tendency to the predominance of the decompensation stage. Regardless of the concomitant DM type, in the half of patients in

the setting of the TB course combined with DM, the concomitant conditions are diagnosed: hypertonic disease and pulmonary

heart failure in patients with the combined type 2 diabetes are prevalent in comparison with the patients with type 1 DM, where

there is a tendency to increase in the pulmonary heart failure and hepatitis incidence. In TB patients, the complications of DM

develop 1.3 times more frequent with type 1 than with type 2, which are manifested predominantly by diabetic vascular disorders,

namely, retinal angiopathy and lower extremity angiopathy and ketoacidosis. And complications of type 2 diabetes are diabetic:

vascular disorders, encephalopathy and diabetic foot. Regardless of the concomitant diabetes type, the incidence of adverse
reactions to antimycobacterial drugs in cases of resistant tuberculosis is 37.5 % in patients with the combined type 1 DM and

44.4 % with the combined type 2 DM. In cases of tuberculosis with the combined type 2 DM, 5 times more patients have been
provided with the palliative therapy.

Conclusions. The course of tuberculosis largely depends on the type of diabetes. When combined with type 1 diabetes, the more
unfavorable and severe course of both diseases is determined, while in combination with type 2 diabetes, on the contrary.
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Matepianu Ta metoau. Y pocnimkeHHs Bknounnm 49 xsopux Ha Tybepkynbo3 nereHb, siki nepebysanu Ha crauioHapHomy — C. 773-779
nikyBaHHi y BigAineHHsx kniHivHoi 6a3n kadeapu dtusiatpii i nynsmoHonorii 3OMY B KY «3anopiabkuii obnacHuii npotuty-
6epkynbo3HWIA KNiHIYHWIA gucnaHcepy. XBopi Oynu nogineHi Ha 2 rpynu: 1 — 31 XBopuin Ha TyBepKynbo3 nereHb i3 NoeaHaHUM

nepebirom LI 1 Tuny, rpyna 2 — 18 xBopux Ha Ty6epKynbo3 nereHb i3 noegHaHum nepebirom LI 2 tuny. Pesynstaty gocni-

[PKEHHS onpauboBaHi Cy4aCHUMU METOAAMM aHasidy Ha NepCcoHanbHOMY KOMM'IOTEPI 3 BUKOPUCTaHHAM CTaTUCTUYHOIO nakeTa

niueHaiHoi nporpamm Statistica® for Windows 6.0 (StatSoft Inc., Ne AXXR712 D833214FANS).

Pe3ynkrati. Y xBopux Ha Tyb6epkynbo3 i3 noegHaHum nepebirom LI 1 Tmny, He3anexHo Big CTaTi, BiporigHO nepeBaxatoTb
monogi ocobu Bikom 31-40 pokig, a 3 LI 2 Tuny — YonoBiku (cTapLui 3a 40 pokiB). Y xBopux Ha Ty6epKynb03 i3 noegHaHuM ne-
pebirom LI 1 Tuny y 1,5 pasa yacriwe nepesaxae iHinstpatvieHa hopma Tybepkynboay, Hix i3 LU 2 Tuny. A npu noegHaHOMy
nepe6iry 3 LI 1 Tuny B13Ha4YaeTbCst TEHAEHLiS A0 NepeBaxaHHst iHinsTpaTMBHOT dhopmu, ane nopieHsHo 3 LA 1 tuny y 10,4
pasa nepeBaxae AucemiHoBaHa. lNepeBaxHa KinbKiCTb naLieHTiB 060X rpyn — 6akTepioBuaintoBadi, a nig Yac BUNUCKK 3i CTa-
LlioHapa KinbKiCTb NavjieHTiB i3 6akTepioBuaineHHaM npu noegHaHomMy nepebiry 3 LI 2 Tvny 3anuwwaeTbes GinbLuoto B 1,7 pasa.
HesanexHo Big Tvny cynyTHboro LI, ocHOBHA KiNbKiCTb NaLiEHTIB MatoTb AECTPYKTUBHUIA MPOLIEC i3 NEPEBAXAHHAM KaBepPH 40
4 cm JiaMeTpoM, He3anexHo Bif, iXHBOI KinbKOCTi. MpuTim, WO, He3anexHo Big Tuny cynyTHeoro LI, cepeaHi TepMiHM 3aroeHHs
[ECTpyKLUii B 060X rpynax Maibke opHakosi (5 micsuis), npy LI 2 Tuny BU3Ha4aeTbCs TEHAEHLLS 40 YaCTILLOro BABIYi 3aroeHHs!

Zaporozhye medical journal. Volume 19. No. 6, November-December 2017 ISSN 2306-4145  http://zmj.zsmu.edu.ua 773



OpurMHanbHble UCCAEAOBaAHUA

KatoueBble cnoBa:

Ty6epKyAes,
caxapHblil Auaber.

3anopoXxckumn
MeAULIMHCKNIA
XypHaa. - 2017. -
T. 19, Ne 6(105). -
C.773-779

774 ISSN 2306-4145  http://zmj.zsmu.edu.ua

necTpykuin. LI 1 Tvny — nepeBaxHO TSHXKKOTO Ta CEPeaHbOTSIKKOTO CTYMEHIB TSBKKOCTI Yy cTagii cybkomneHcauii, a L 2 tuny
Malbke B YCiX MaLiieHTiB — CepeaHbOTSKKOrO CTYMeHs 3 TEHAEHLIEI0 10 NepeBaxaHHs cTail AekomneHcaldlii. HesanexHo sig tuny
cynyTHboro LI, y nonoBuHM navieHTiB Ha Tni noeaHaHoro nepebiry Ty6epkynbo3y 3 LI giarHoCTyoTbCs CynyTHi 3aXBOPHOBAHHS:
y XBOpUX i3 noeaHaHum LU 2 Tvny nepeBaxatoTb rinepToHiYHa xBopoba Ta NereHeBo-cepLeBa HELOCTaTHICTb MOPIBHSHO 3
xBopumm Ha LI 1 Tuny, Ae BU3HavaeTbCA TEHAEHLS 40 3pOCTaHHSA YacTOTU NereHeBo-CepLEeBOi HEAOCTAaTHOCTI Ta renatuTis. Y
XBOPUX Ha TyDepKynbo3 ycknaaHeHHs LI possrBatoTbest vacTiwe y 1,3 pasa npu 1 Tvni, Hix Npy 2, NposiBNSTLCS NEPeBaXHO
LiabeTMYHUMK CyaUHHUMK pO3faZamu, sik-OT: aHrionaTisiMM CITKIBKI OKa Ta HVXKHIX KIHLIBOK | KETOaLMA030M. A YCKINaaHEHHSIMU
L0 2 tuny e piabetnyHi: cyauHHi posnaay, eHuedanonaris Ta giabetnyHa ctona. HesanexHo Big Tuny cynyTtHsoro LI, yactota
noBivHMX peakLiii Ha aHTUMikobakTepianbHi NpenapaTi y BUnagkax pe3nucTeHTHOro Ty6epKynbo3y ctaHoBUTb 37,5 % y XBopux
i3 noegHanum LI 1 Tuny Ta 44,4 % — 3 noegHanum LU 2 tuny. Mpu Ty6epkynbosi 3 noegHanum L 2 tuny y 5 pasis vacTile
navieHTn nepesefeHi Ha naniaTuBHe NiKyBaHHS.

BucHoBku. [Mepebir TyGepKkynbo3y 3Ha4yHO 3aneXuTb Bif TNy CYNyTHLOTO LykpoBoro Aiabety. Mpu noegHaHHi 3 LyKpoBUM
AiabeTom 1 TUNy BU3HAYAETLCSH HECTIPUATIMBILLIIA | TSHKKMIA Nepebir 060x 3axXBOpoBaHb, @ NP NOEAHAHHI 3 LIYKPOBUM AiabeTom
2 TUNYy — HaBMakw.

KAMHHueckre 0co6E€HHOCTH COueTaHHOro TeYeHUs TybepKyre3a AerKux
C Pa3sAMYHbIMMW TUIAMM CaxapHoOro Auaberta

E. H. PasHatoBckas, K. M. BobpoBH1uas-ABu3oBa

Lienb pa6oTbI — onpeseneHne KNMHUYECKNX 0COBEHHOCTEN COYETAHHOTO TeYeHMs TyBepkynesa Nerkux ¢ pasnuyHbIMU TUnamm
caxapHoro anabeta (C[1) B 3anopoxckoiit obnactv Ansa aansHeiiwen paspaboTku auddepeHUMpoBaHHOIO Noaxoaa K BeAeHo
3TUX NaLMeHTOB.

Marepuanbl n metoabl. B nccnegosaHuy npuHsnu yyactve 49 naumeHToB ¢ TyGepkynesom nerkux, KoTopble NpoLUnm cra-
LIMOHApHOE NeYeHVe B OTAENEHMSX KNMHuYeckon 6asbl kadeapbl dtuanatpum n nynsmoxonorin 3rMY 8 KY «3anopoxckui
obnacTHoi Ty6epKyneaHbI KNMMHUYECKWIA aucnaHcepy. MaumeHTsl pasneneHsl Ha 2 rpynnbl: rpynna 1 — 31 6onbHoi Ty6epkynesom
NErkMX ¢ coveTaHHbIM TedeHneM C[I 1 Tuna, rpynna 2 — 18 60nbHbIX Ty6epKyne3om Nerkux ¢ codeTaHHbiM TedeHnem CL 2 Tuna.
Pesyneratbl uccnenosaHus o6paboraHbl COBpeMeHHLIMW METOAAMM aHanW3a Ha NepcoHanbHOM KOMMbIOTEPE C UCMOMNb30BaHWEM
CTaTUCTNYECKOrO NakeTa nuueH3noHHow nporpammsl STATISTICA® ans Windows 6.0 (Stat Soft Inc., AXXR712 D833214FANS).

Pe3ynkratbl. Y 60nbHbIX TYBEpKyne3om ¢ codetaHHbIM TedeHnem C[I 1 Tuna, HesaBucUMO OT nona, JOCTOBEPHO npeobnaaatot
moroable ntogu B Bospacte 31-40 net, a ¢ C[ 2 Tuna — myxunHbl ctapiue 40 net. Y 60onbHbIx Ty6epKyne3om ¢ CoYeTaHHbIM
TeyeHvem C[ 1 Tuna B 1,5 pasa yalle npeobnagaeT uHduneTpaTnBHas dopma Tybepkynesa, yem npu CO 2 tuna. A npu
coyetaHHoM TedeHumn ¢ C[1 1 Tuna onpegensietca TeHaeHuMs K npeobnaganunto MHUNETPATUBHON (hOPMbI, HO MO CPaBHEHWIO
¢ CO 1 na B 10,4 pasa npeBbILLaeT AMCCEMMHMPOBaHHaS. MNoaaBnsioLLee KOMMYECTBO NaLMEHTOB 0BeyX rpynn sBNSOTCS
6aKTep1OoBbIAENUTENAMU, @ NPU BbINUCKE U3 CTaLMOHapa KONMYECTBO NauneHToB ¢ HakTepuoBblgeneHneM Npu Co4eTaHHOM
TeyeHumn ¢ C[] 2 Tvna octaetcs Gonblue B 1,7 pasa. HesaBucumo ot Tuna conytcteytolero CLl nogaenstoLiee KonMyecTeo
nauyeHTOB UMEIOT LECTPYKTUBHBIV NPOLIECC B CBSA3M € NpeobnafaHneM KaBepH 40 4 CM B AMAMETPE, HE3aBUCUMO OT KX KOMK-
yectBa. NpuTom, He3aBMCKUMO OT Tuna conyTcTaytowero CLI, cpeaHue CPOKV 3aXKUBMEHNS AECTPYKUMM B 0Beux rpynnax noutu
opvmHakoBeble (5 mecsaue), npu Cll 2 Tvna onpepensieTcs TeHAeHUMs K bonee YacTomy B 2 pasa 3axvBrneHunio gectpykumn. Gl
1 TMNa NPeMMYLLECTBEHHO TSHKENOW N CPEQHETSIKENON CTENEHN TSHKECTU — B CTaaumn cybkomneHcaumu, a CL 2 Tuna noytu y
BCEX NaLMEHTOB — CPEAHETSHKENON CTENEHN C TeHAEHUMel K npeobnagaHunio cTagun AekomneHcauumn. Hesasncumo ot Tvna
conyTctaytowero C, y nonosuHbl NALMEHTOB Ha POHe CoveTaHHOro TeveHus Tybepkynesa ¢ C[l anarHocTvpyoTcs conyT-
CTBYytOLLME 3ab0oneBaHms: ¢ codeTaHHbIM TedeHnem C[1 2 Tuna npeobnaaatoT runepToHnyeckas 6onesHb 1 NErovHo-cepaeyHast
He4OoCTaTOYHOCTb MO CpaBHeHMIO ¢ BonbHbIMK ¢ CLL 1 TvNa, rae onpenensieTcs TeHAEHUMS K pOCTy YacTOTbl NIErO4HO-CepaAeYHON
HeO0CTaTOMHOCTW W renatuToB. Y 6onbHbIX Ty6epkynesom ocnoxHenus CL passusatotcs yale B 1,3 pasa npu 1 tvne, yem
npu 2 Tvne, NPOSIBASAKTCS NPEUMYLLECTBEHHO AMABETUYECKMMM COCYOAUCTBIMM PACCTPONCTBAMU, @ UMEHHO: aHMonaTusiMm
CeTyaTKy Inasa 1 HWXHWUX KOHeYHoCTeN 1 keToaumnao3om. OcnoxHeHusaMu C 2 Trna sBnstoTcs auabeTnyeckne cocyanucTble
paccTponcTBa U aHUedanonatus, guabetnyeckas crona. Hesasrcumo ot Tuna conytcTsytowero CLI, yactota noboYHbIX pe-
aKLMI Ha aHTUMUKoGaKkTepuarbHbIe Npenaparbl B CryYasx pe3ucTeHTHoro Tybepkynesa coctaenset 37,5 % y 6onbHbix ¢ CL
1 na n 44,4 % — C[ 2 Tuna. Mpu Tybepkynese ¢ codeTaHHbIM TedeHrem Cll 2 Tuna Ha nannmaTMBHoe neveHne nepeBeneHo
B 5 pa3 GorbLue naLneHTos.

BbiBoabl. TeueHne Tybepkynesa 3Ha4UTENbHO 3aBKUCUT OT TUMa COMYTCTBYHOLLEro caxapHoro auabera. MNpu coyetaHmm ¢ ca-
XapHbIM anabeTtom 1 TUna onpegensietcs Gonee HebraronpuUsTHoE W Tshkenoe TeveHne 06onx 3aboresaHniA, a npy coveTaHum
C caxapHbIM AuabeTom 2 Tvna — HaobopoT.

Currently, the number of patients with the tuberculosis
course combined with other diseases has been increasing
in Ukraine. The combination of tuberculosis and diabetes
mellitus (DM), which mutually complicate the progress of
each other [1,2], deserves special attention.

DM - a group of metabolic diseases, which are divided
into 2 types [3,4]. Type 1 diabetes is an insulin dependent
disease that develops predominantly in young people and
is characterized by hyperglycemia. Type 2 diabetes is a

disease predominantly with a slow onset, mostly occurs
in adults and associated with the metabolic syndrome
signs.

In 2012, we performed an analysis of literature on the de-
termining features of the pulmonary tuberculosis course
combined with preserved sensitivity of Mycobacterium
tuberculosis (MBT) to antimycobacterial drugs (AMBD) and
DM, depending on its type [1]. The data from literary sources
indicated that in the mild and moderate tuberculosis course
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combined with type 1 DM, limited forms of a specific pro- Table 1. Characteristics of patients by age

cess without destruction were diagnosed, and in the severe

disease, the prevalent forms with a rapid progress ofthe de- ~Patients group total  Patients age (vears)

structive process were diagnosed. The combined course 18-30 31-40 over 41

with type 2 diabetes develops predominantly in patients abs. % abs. % abs. %
with repeated cases of tuberculosis and is characterized by Group 1 31 3 97 " 55 17 548
asymptomatic course and slow progression. Group 2 18 1 56 1 56 16 88.8*

Scientific works by Komyssarova O. G. et al (2013,

*: significant difference in the indicator within the group (P < 0.05); *: significant difference in the indicator

2015)[2,5] are dedicated to the study of the diabetes course
features, depending on its type, in patients with multidrug-re-
sistant tuberculosis (MDRTB). The authors have specified
that the MDRTB course combined with type 1 DM develops
predominantly in patients under the age of 29 years and is
characterized by a widespread infiltrative destructive process
in the lungs. The MDRTB course combined with type 2 DM
is mainly diagnosed in individuals over the age of 50 years
and is characterized by a predominance of fibrous-cavernous
form. In the setting of massive combination therapy (AMBD,
treatment of DM, pathogenetic and symptomatic), the au-
thors found that the frequency of conversion in the MRTB
patients depending on the diabetes type was not significantly
different and was up to 75 %, and the period of destruction
healing was definitely 1 month shorter in patients with
the combined type 1 DM course.

As can be seen in TB patients, both with the preserved
MBT sensitivity to AMBD and with MDRTB, type 1 diabetes
develops mainly in young people and is characterized by
widespread infiltrative destructive processes in the lungs,
and type 2 DM - in patients over the age of 50 years and
characterized by the predominance of fibrous-cavernous
forms with a slowly progress. However, the therapy for
this combined course of two serious diseases, such as
tuberculosis and diabetes, should be comprehensive and
in the setting of standard antimycobacterial therapy (AMBT)
include treatment of diabetes, the use of pathogenetic and
symptomatic agents.

Today in Ukraine there is no data on the differentiated
approach to the management of patients with tuberculosis
combined with the DM course depending on its type, thereby
slowing the progression of both tuberculosis and DM, which
would increase treatment efficacy and improve the quality
of these patients’ life.

The purpose of the work

To determine the clinical features of the pulmonary tu-
berculosis course combined with different types of DM
in the Zaporizhzhia region for the further development of
the differentiated approach to the management of these
patients.

Materials and methods of research

The study included 49 patients with pulmonary tuberculosis
who were in inpatient treatment in the Departments of Clini-
cal site of the tuberculosis and pulmonology department
of the ZSMU in the “Zaporizhzhia Regional Clinical TB
Dispensary” Municipal institution. The patients were divided
into 2 groups: a group of 1 — 31 patients with pulmonary
tuberculosis combined with the 1 type DM course, a group
of 2 to 18 patients with pulmonary tuberculosis combined
with the 2 type DM course.

Zaporozhye medical journal. Volume 19. No. 6, November-December 2017

between the groups (P < 0.05).

According to the “Tuberculosis” medical care unified
clinical protocol [6], the TB cases with preserved MBT
sensitivity to AMBD included - first diagnosed pulmonary
tuberculosis (FDTB), tuberculosis treatment failure (TBTF)
and tuberculosis recurrence (TBR) and resistant tuberculosis
cases include the multi-resistant tuberculosis risk (MDRT-
BR), rifampicin resistant tuberculosis (RifTB), MDRTB, and
extensively drug-resistant tuberculosis (EDRTB). Cases of
completed treatment were considered as residual changes
after cured tuberculosis (RCTB).

The outcomes of the study were processed by modern
analysis methods on a personal computer using the sta-
tistical package of the Statistica® for Windows 6.0 (Stat
Soft Inc., No. AXXR712 D833214FANS) license program.
The normality of distribution of quantitative characteristics
was analyzed using the Shapiro-Wilk test. Non-parametric
statistical criteria (four-field matrix analysis — x? criterion)
were used to determine the significant differences between
qualitative indicators. All tests were bidirectional. P < 0.05
was considered as the statistically significant difference.

The outcomes and their discussion

In the process of the patients sex distribution, it was found
that among the patients of group 1, the men (24 (77.4 %)
versus 7 women (22.6 %), x? = 4.66, p < 0.05) prevailed,
and in group 2 the frequency of men and women was equal
(9 (50 %) and 9 (50 %); p > 0.05).

Table 1 shows the characteristics of patients by age.
While there was no significant age difference in group 1,
there was a tendency to increase in the number of patients
with the age increased and in comparison with group 2
the persons aged 3140 years prevailed (35.5 % versus
5.6 %, P <0.05). In group 2, the patients over the age of 41
prevailed (x*>= 16.66; P < 0.01). The average age of patients
in group 1 was 12 years less than in group 2 (42.7 £ 1.9
versus 54.8 + 2.7 years; P < 0.05).

Analysis of clinical forms (Fig. 1) showed that in the vast
majority of patients in group 1, the infiltrative form of tuber-
culosis was diagnosed (x? = 63.23; P < 0.001), which is 1.5
times more frequent than in group 2 (83.9 % versus 55.5 %;
P < 0.05). In group 2 the tendency to the infiltrative form
predominance was observed (55.5 %), but in comparison
with group 1 the disseminated form predominance by 10.4
times was observed (33.3 % versus 3.2 %; P < 0.05). Other
tuberculosis forms in both groups were diagnosed in a small
number of patients.

In the distribution of patients by tuberculosis cases
(Table 2) it was found that the incidence of tuberculosis with
the MBT preserved sensitivity to AMBD and resistant tuber-
culosis between the study groups, both on admission and on
discharge, did not differ significantly. However, the incidence
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Group 1

W Focal
B Disseminated

83.9 (26)"

55.5 (10)

Group 2

@ Infiltrative
@ Caseous pneumonia

O Tuberculoma
O Fibrous-cavernous

Fig. 1. Patients distribution by clinical forms, %.

*: a significant difference in the indicator between the groups (P < 0.05);

the absolute number of

patients was given in brackets.

Table 2. Distribution of patients with tuberculosis cases
in the process of treatment

Cases Group 1 (n=31) Group 2 (n=18)
On admission ~ Ondischarge ~ On admission  On discharge
abs. % abs. % abs. % abs. %
Tuberculosis 18 58.1 15 484 1" 61.1 9 50.0
with the MBT
preserved sensitivity
to AMBD
Resistant 13 419 16 51.6 7 38.9 9 50.0
tuberculosis

Table 3. Distribution of patients by the cavity number and size

Cavity number and size

Group 1 (n=31) Group 2 (n=18)

abs. % abs. %
one—upto4cm 10 32.3 6 33.3
one —over 4 cm 3 9.7 1 5.6
2 and more —up to 4 cm 9 29.0 6 333
2 and more — over 4 cm 3 9.7 2 111
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of tuberculosis with the preserved MBT sensitivity to AMBD
in patients of both groups on discharge decreased due to
the MBT resistant strains occurrence: in group 1 by 9.7 %,
and in group 2 by 11.1 %.

FDTB, TBTF and TBR were diagnosed in the structure
of TB cases (Fig. 2) with preserved MBT sensitivity to
AMBD on admission to hospital in group 1, the frequency
of which on discharge changed due to the fact that resi-
stant MTB strains were found in 2 FDTB patients (6.6 %)
and in 1 TBR patient (3.1 %), resulting in all 3 patients
(9.7 %) transferring to category 4 with the EDRTB cases.
FDTB was diagnosed in 50 % in group 2 on admission to
hospital, but the number of such patients on discharge
decreased by 2.2 times (22.2 %). Such dynamics was
due to the fact that 2 patients (11.1 %) completed the full
treatment course and were transferred to category 5.1 with
the RCTB diagnosis, 1 patient (5.6 %) — was transferred to
category 2 with the TBTF case and — resistant MTB strains
were found in 2 patients (11.1 %), resulting in the patients

transferring to category 4 with the MDRTB cases. The TBR
incidence in group 2 in the process remained unchanged and
was 11.1 %.

Thus, in the structure of resistant tuberculosis cases in
the process of treatment in group 1, the MDRTBR incidence
remained unchanged (6.5 %), 1 patient with RifTB according
to sputum culture was recorded as the MDRTB case, due
to which the incidence of the MDRTB cases increased
(from 25.7 % to 29 %), and the incidence of the EDRTB
cases increased due to the FDTB and TBR cases (from
3.2 % to 12.9 %). In group 2, the incidence of the EDRTB
cases remained unchanged (11.1 %), and the incidence of
the MDRTB cases increased due to the FDTB and RifTB
cases (from 22.2 % to 38.9 %).

At the beginning of the treatment, the bacterioexcretion
incidence between the groups was not significantly different:
in 25 patients (74.2 %) in group 1 and in 15 patients (83.3 %)
in group 2. On discharge from the hospital, the conversion
incidence was not significantly different either (54.8 % and
50 % respectively). However, the number of patients with
bacterioexcretion in group 2 remained higher by 1.7 times
(6 (33.3 %) versus 6 (19.4 %) in group 1, P < 0.05). The
average time of the conversion between groups did not
differ significantly and was 3.4 + 0.5 months in group 1 and
2.9 £ 0.4 months in group 2.

The destructive process in the lungs on admission
to the hospital was also diagnosed in the vast majority of
patients in both groups and was not significantly different
between the groups: 25 (80.6 %) in group 1 and 15 (83.3 %)
in group 2 (P > 0.05). By the cavity number and size
(Table 3), the significant difference between the groups was
not found. As can be seen, the cavities from 1 to several sizes
up to 4 cm in diameter: 32.3 % and 29 %, respectively, in
group 1and 33.3 % and 33.3 % in group 2, were diagnosed
in the vast majority of patients in both groups.

There is no significant difference in the radiological dy-
namics of destructive changes in the lungs in the treatment
process (Fig. 3) between the groups. However, in group 2,
there was a tendency to more frequent destruction healing
(doubled) (33.3 % versus 16.1 %), and in group 1 — to dou-
bled positive dynamics in the form of reduction in the number
and size of destruction (4.2 % versus 22.2 %). The average
time of healing of the destructions in both groups was almost
identical and amounted to 5.2 + 0.4 months in group 1 and
5.3 £ 0.4 months in group 2.

Following the distribution of patients by the severity of
diabetes mellitus (Table 4), it was found that in group 1,
the patients with almost the same frequency had a severe
and moderately severe diabetes (51.6 % and 45.2 % respec-
tively), while the severe DM was diagnosed 9.2 times more
frequently (51.6 % versus 5.6 %, P < 0.05) in comparison
with group 2. In group 2, almost all patients had moderately
severe cases of DM (94.4 %), which is 2 times more fre-
quent than in group 1 (94.4 % versus 45.2 %; P < 0.05). At
the same time, in group 1, the diabetes was predominantly
in the subcompensation stage, which was 1.3 times more
frequent than in group 1 (51.6 % versus 38.9 %; P < 0.05).
In group 2, there was a tendency to predominance of the de-
compensation stage 1.9 times more frequent in comparison
with group 1 (55.5 % versus 29 %).

It was found that in half of patients of both groups in
the setting of the tuberculosis course combined with dia-
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Fig. 2. Structure of the specific process cases in the study groups in the process of treatment.

The absolute number of patients is given in brackets.

betes, the concomitant conditions were also diagnosed
(Fig. 4): in 17 patents (54.8 %) of group 1 and 10 patients
(55.6 %) of group 2. According to the data obtained, hyper-
tension and pulmonary heart failure dominated in patients
of group 2, both compared to group 1 (16.6 % versus 3.2 %
and 16.6 % versus 9.7 % respectively, p < 0.05) and within
the group. Various concomitant conditions were diagnosed
in group 1, the incidence of which was neither significant nor
significantly different. In this case, there was a tendency to
increase the incidence of concomitant conditions such as
pulmonary heart failure (9.7 %) and hepatitis (12.9 %) in
patients if group 1.

There was a tendency to 1.3 times more frequent
development of diabetes complications in patients of group
1 compared to group 2: 16 (51.6 %) versus 7 (38.9 %),
respectively (Fig. 5), which were manifested predominantly
in diabetic vascular disorders: 19.4 % in retinal angiopathy
and 22.6 % in lower extremity angiopathy. In patients of
group 2, the main manifestations of diabetes complications,
registered in a small number of patients and with the same
frequency, were vascular disorders (11.1 % and 11.1 %
respectively) and diabetic encephalopathy (11.1 %), and
in 1 patient (5.6 %) diabetic foot was diagnosed. Such a
small number of complications in group 2 indicates the risk
of their development.

The average glucose levels in both groups were not
significantly different between the two groups: 12.4 + 0.9
mmol/L in group 1 and 9.9 + 0.9 mmol/L in group 2.

The incidence of adverse reactions to AMBD in group 1
was reported in 7 patients (22.6 %), among them there were
cases of resistant tuberculosis in 6 patients (19.4 %), who
received second line AMBD. In group 2, adverse reactions
were reported in one third of patients — 6 (33.3 %), 4 of which
(22.2 %) had resistant tuberculosis cases.
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Fig. 3. Dynamics of destructive changes in the lungs in the process of treatment.

The absolute number of patients is given in brackets.

Therefore, taking into account that on discharge from
the hospital, the number of resistant TB cases in group 1
was 16, and then the incidence of adverse reactions to
AMBD in this category was 37.5 %, and in group 2 it was
44.4 % per 9 cases of resistant tuberculosis. 5 times more
patients in group 2 were provided with palliative therapy
on discharge from the hospital, than in group 1: 3 (16.6 %)
versus 1 (3.2 %), P < 0.05.
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Table 4. Distribution of TB patients by the severity and DM stage

Indicator Group 1 (n=31) Group 2 (n=18)
% abs. % abs.
Severity:
— mild 1 32 0 0
— moderate 14 452 17 94 .4*
— severe 16 51.6* 1 5.6
Stage:
— compensation 6 194 1 5.6
— subcompensation 16 51.6* 7 38.9
— decompensation 9 29.0 10 55.5
*: a significant difference in the indicator between the groups (P < 0.05).
30
226 % (7)
25 p—
20 16.6 % (3)* 16.6 % (3)*
15
56% (1) 5.6%(1)

W Hypertension
@ Hepatits of different genesis
@ Gangrene of fingers of the lower extremities

32% (1)
32%

56%(1) 56 %(1)

Group 1 Group 1

O Pulmonary hert failure
B Metabolic cardiomyopathy
O Other

Fig. 4. Distribution of patients by concomitant conditions.

*: a significant difference in the indicator between the groups (P < 0.05).
The absolute number of patients is given in brackets.

19.4.% (6)

22.6 % (7)

A% (2 1.1% (2) 1.1% (2)

6.4 % (2) 5.6 % (1)

Group 1 Group 2
B Diabetic retinal angiopethy
@ Diabetic foot

O Diabetic encephalopathy

O Diabetic lower extremity angiopathy
B Ketoacidosis

Fig. 5. Distribution of patients by diabetes complications nature.

The absolute number of patients is given in brackets.
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Conclusions

On the basis of the work undertaken, the following
features of the pulmonary tuberculosis course combined
with different diabetes types in the Zaporizhzhia region have
been determined:

1. Intuberculosis patients with the combined type 1 dia-
betes course, regardless of sex, young people aged 31-40
years significantly predominate, and with type 2 DM — men
over 40 years of age, which has lengthened the mean age

of these patients by 12 years compared to patients with
the combined type 1 DM course.

2. In tuberculosis patients with the combined type 1 DM
course, the infiltrative form of tuberculosis is 1.5 times more
frequent than that of type 2 DM (83.9 % versus 55.5 %;
P < 0.05). In the case of the combined type 2 DM course,
the tendency towards the infiltrative form predominance
(55.5 %) is determined, but compared to type 1 DM, the dis-
seminated form is 10.4 times predominant (33.3 % versus
3.2 %, P <0.05).

3.50 % of patients with combined type 2 DM have been
admitted to hospital with the FDTB case, which is 1.5 times
more frequent than with the combined type 1 DM (50 %
versus 32.3 %), and with type 1 DM —2 times more frequent
cases of TBR have been reported (22.6 % versus 11.1 %).
On discharge from the hospital, in 11.1 % of patients with
the combined type 2 DM with susceptible tuberculosis cases,
MDRTB was diagnosed, and in 9.7 % of patients with type 1
DM - EDRTB was diagnosed. Only patients with the com-
bined type 2 DM have completed a full treatment course with
the RCTB diagnosis.

4. The vast number of patients in both groups are pa-
tients with bacterial excretion (74.2 % with type 1 DM and
83.3 % with type 2 DM), and on discharge from hospital,
the number of patients with bacterial excretion with the com-
bined type 2 DM course remains 1.7 times larger (33.3 %
versus 19.4 %, P < 0.05).

5. Regardless of the concomitant DM type, the vast
majority of patients have a destructive process in the lungs
(80.6 % of type 1 diabetes and 83.3 % of type 2 DM) with a
predominance of cavities up to 4 cm in diameter, regardless
of their number.

6. Despite the fact that regardless of the concomitant DM
type, the average time of the destructions healing in both
groups is almost equal (5 months), in patients with type 2
DM there is a tendency to 2 times more frequent healing of
destructions (33.3 % versus 16.1 %).

7. Type 1 DM s of the predominantly severe and mode-
rate severity (51.6 % and 45.2 %) in the subcompensation
stage (51.6 %), and type 2 DM in almost all patients is of
moderate severity (94.4 %) with a tendency to the predomi-
nance of the decompensation stage (55.5 %).

8. Regardless of the concomitant DM type, in the half
of patients in the setting of the TB course combined with
DM, the concomitant conditions are diagnosed: hyper-
tonic disease and pulmonary heart failure in patients with
the combined type 2 DM are prevalent in comparison with
the patients with type 1 DM (16.6 % versus 3.2 % and
16.6 % versus 9.7 %, P < 0.05), where there is a tendency to
increase in the pulmonary heart failure (9.7 %) and hepatitis
(12.9 %) incidence.

9. In TB patients, the complications of DM develop 1.3
times more frequent with type 1 than with type 2 (51.6 % ver-
sus 38.9 %), which are manifested predominantly by diabetic
vascular disorders, namely, retinal angiopathy and lower
extremity angiopathy and ketoacidosis. And complications of
type 2 DM are diabetic: vascular disorders, encephalopathy
and diabetic foot.

10. Regardless of the concomitant diabetes type, the in-
cidence of adverse reactions to AMBD in cases of resistant
tuberculosis is 37.5 % in patients with the combined type 1
DM and 44.4 % with the combined type 2 DM.
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11. In cases of tuberculosis with the combined type 2 DM,
5 times more patients have been provided with the palliative
therapy (16.6 % versus 3.2 %).
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