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Impact of diabetes comorbidity on outcome
of pulmonary tuberculosis

Objective — to assess the impact of diabetes mellitus on anti-tuberculosis treatment outcome in patients
with pulmonary tuberculosis.

Materials and methods. A retrospective, selective, descriptive study which included 119 adults with
pulmonary tuberculosis confirmed by the microbiological assay GeneXpert MTB/Rif wasperformed. The
general group was distributed in the study group (SG) which included which 34 patients were diagnosed with
2 type DM and control group (CG) which included 85 patients never diagnosed with DM or disturbances of
glucose metabolism or DM. In 15 (44 %) patients of the SG the DM was diagnosed at the same time as TB and
19 (56 %) were diagnosed before tuberculosis with DM. The patients were registered in the period 2014—2016
in the Municipal Hospital of Pneumophtisiology of Chilindu in the Republic of Moldova. The investigational
schedule included information about anamnesis, clinical examination, results of the radiological and
microbiological investigations performed according to the National Clinical Protocol. Statistical methods
used were comparative, synthesis and discriminated analysis.

Results and discussion. Ttuberculosis and diabetes represents an epidemiological challenge. In the
Republic of Moldova 12.3 % of the population suffers from diabetes or reduced tolerance to glucose and almost
5% of cases with pulmonary tuberculosis are diagnosed with diabetes. Starting with 2018 the patients with
diabetes are actively annually screened for tuberculosis and the rate of patients detected by that way achieved
65%. The research demonstrated that diabetes mellitus with disease related complications being more than
45 years old are at high risk for tuberculosis. Poor treatment outcome (death 17 %, treatment default 15 % and
failure 9 %) could be explained by the comorbidity-related complications.

Conclusions. Risk factor for acquiring tuberculosis in patients with diabetes mellitus is the disease itself
and the related complications, as well the age more than 45 years old. More frequently the patients with
diabetes were detected by active screening and had unfavorable disease outcome.
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iabetes mellitus (DM) is an important public

health, one of four priority non-communicable
diseases targeted by the development goals, leading
to a high rate of complications and premature death
[7, 8]. In the Republic of Moldova (RM) every
10 citizen suffers from disturbances of glucose
meta-bolism [6]. Themortality by DM was
11.5/100,000 in 2015 in RM [5]. Patients with both
types DM represent one of the high risk for tuber-
culosis and should be screened annually in RM [1].
The evolution of tuberculosis in DM is unfavorable
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due to disturbances of glucose metabolism [4]. Late
detection and late onset of the therapy, dietary
errors and inadequate treatment represent the
cause of the worsening of TB process under the
specific treatment [3]. The antidiabetic therapy in
TB patients should be individualized and depends
on the patient’s state, the disease extensibility and
the severity of DM. Each patient with DM should
be hospitalized for the anti-TB treatment. First of
all, it is necessary to compensate the metabolic
disorders with a physiological diet and optimal
dose of anti-TB drugs. The anti-TB treatment
should be administrated with caution due to high
rate of adverse drug reaction and the treatment
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Table 1. Distribution in groups according to the sex, age and demographic characteristics

PTB&DM PTB
Groups Indices p
n=34 n=285
Sex Men 21 (62.0%) 61 (71.1%) >0.05
Women 13 (38.2%) 24 (28.3%) > (.05
Age 18—44 y.o. 6 (18.0%) 52 (62.0%) <0.001
> 44 y.0. 28 (82.0%) 25 (29.0%) <0.001
Demographic Urban 17 (50.0 %) 41 (48.0%) >0.05
Rural 17 (50.0 %) 38 (45.0%) >0.05
Homeless 0 6 (7.0%) >0.05

should be strictly monitored [2]. The aim was to
establishthe impact of DM on acquiring TB and the
final outcome.

Materials and methods

Wasperformed a retrospective, selective, des-
criptive study which included 119 adults with
pulmonary tuberculosis confirmed by the microbio-
logical assay GeneXpert MTB/Rif. The general
group was distributed in the study group (SG)
which included which 34 patients were diagnosed
with 2" type DM and control group (CG) which
included 85 patients never diagnosed with DM or
disturbances of glucose metabolism or DM. In 15
(44 %) patients of the SG the DM was diagnosed at
the same time as TB and 19 (56 %) were diagnosed
before tuberculosis with DM. In all patients with
diabetes were diagnosed different types of diabetes-
related complications. The patients were registered
in the period 2014—2016 in the Municipal Hospital
of Pneumophtisiology of Chisindu, Republic of
Moldova. The investigational schedule included
information about anamnesis, clinical examination,
results of the radiological and microbiological inves-
tigations performed according to the National
Clinical Protocol. Statistical methods used were
comparative, synthesis and discriminatedanalysis.
The research was approved by the bioethical uni-
versity committee nr. 14, 15/10,/2015. The predict-
ability value of the involved factors was calculated
using two by two tables.

Results and discussion

Assessing general, social and economical pecu-
liarities it was established the statistical predomi-
nance of male vs female in both groups: 21 (61.8 %)
vs 13 (38.2%) in SG group and 61 (71%) ovs 24
(28 %) in CG, male/female ratio = 1.6/1 in SG and
2.5/1 in CG (table 1). Young patients, less than
44 years old, predominated in the CG 52 (62 %) vs
6 (18%) in SG and older than 45 years in the SG
28 (82 %) vs 25 (29 %) patients in the CG. So age

45 years old and more was a high risk factor for TB
in patients with diabetes mellitus (OR = 11.2;
CI 95%: 5.8—60). A similar distribution in sub-
groups according to the demographic characteristics
was identified in both groups, however homeless
patients were established only in the CG.

Distribution by economic groups established that
employed patients predominated in the SG 14
(41%) vs 21 (24 %) in the CG, unemployed pre-
dominated in the CG 56 (61%) vs 8 (23%) in the
SG, retired persons predominated in the SG 8 (23 %)
0s 8 (9%) in the CG, as well persons with disabili-
ties: 4 (12%) in the SG vs 7 (8 %) in the CG. By
studying the civil status it was identified a statisti-
cal higher rate of married persons in the SG 16
(47 %) vs 15 (18 %) in the CG, as well of the divor-
ced and widowed 10 (29%) in the SG vs 22 (7 %)
in the CG. Single patients predominated in the CG
due to the young age 58 (57 %) vs 8 (23%) in the
SG. When assessing the educational level it was
established that one half of both groups graduated
general school. The incomplete general educational
level was more frequently identified in the CG 24
(28%) vs 6 (18 %) cases in the SG. Higher educa-
tional level was established in a limited number of
cases in both groups (table 2).

The risk groups with epidemiological impact
were: migrants 6 (18 %) in the SG vs 16 (19%) in
the CG, persons previously incarcerated were 13
(15%) in the CG (table 3). Exposure to a source of
the TB infection predominated in the SG 11 (53 %)
0s 25 (29 %) in the CG and was established as a low
risk factor (OR = 1.1; CI 95% 0.5—2.7). All cases
from the SG and 36 (41%) in the CG had associ-
ated diseases, which were a high risk factor
(OR = 45; CI 95% 42—48) for TB in diabetic
patients. Active tobacco smoking and alcohol drink-
ing prevailed in the CG: 63 (74 %) vs 13 (39 %) in
the SG, and respectively 38 (45%) in the CG ws
7 (21%) in the SG.

The most of the patients from SG were detected
by high risk groups screening, as recommended by
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Table 2. Distribution in groups according to the economic, marital and educational level

PTB&DM PTB
Groups Indices p
n=34 n=285
Economic Employed 14 (41.0%) 21 (25.0%) <0.001
Unemployed 8(23.0%) 52 (62.0%) <0.001
Retired 8(23.0%) 8(9.0%) > 0.05
Students 0 5(6.0%) >0.05
Disease disability 4 (12.0%) 7 (8.0%) >0.05
Marital Single 8(23.0%) 48 (57.0%) <0.001
Married 16 (47.0%) 15 (18.0%) <0.001
Divorced/widowed 10 (29.0%) 22 (7.0%) <0.001
Educational Primary /illiteracy 2(6.0%) 8 (9.0%) > (.05
Incomplete secondary 6 (18.0%) 24 (28.0%) >0.05
General 16 (47.0%) 34 (40.0%) > 0.05
Professional 6 (17.0%) 17 (20.0 %) >0.05
Superior 4(12.0%) 2(2.0%) >0.05
Table 3. Distribution in high risk groups
PTB&DM PTB
Groups Indices p
n=34 n =85
High risk groups Migrants 6 (18.0%) 16 (19.0%) >0.05
Previously detained 0 13 (15.0%) <0.01
Close TB contact 11 (35.0%) 25(29.0%) >0.05
HIV infection 1(3.0%) 2(3.0%) >0.05
Associated disease 34 (100.0%) 36 (42.0%) >0.05
Psychiatric disorders 1(3.0%) 8(9.0%) >0.05
Harmful habits Tobacco smoking 13 (39.0%) 63 (74.0%) < 0.001
Alcohol abusers 7 (21.0%) 38 (45.0%) <0.001
Table 4. Distribution in high risk groups depending on Case-finding and Microbiological characteristics
PTB&DM PTB
Groups Indices p
n=34 n=285
Case-finding Passive case finding 12 (35.0%) 60 (71.0%) <0.001
Active screening 22 (65.0%) 13 (15.0%) <0.001
Directly addressed to the hospital 0 12 (14.0%) <0.01
Microbiological Positive AFB microscopy 22 (64.0%) 61 (72.0%) > 0.05
characteristics Positive culture for MBT 24 (71.0%) 64 (75.0%) >0.05
Xpert MTB/Rif 26 (77.0%) 76 (89.0%) >0.05

the national standard: 22 (64 %) vs 13 (15%). As
symptomatic cases were detected more often
patients from the CG 60 (70%) vs 12 (14 %). By
direct addressing to the specialized hospital were
detected only patients from the CG 12 (14%)
(table 4). Microscopic AFB smear positive assays
were identified in more than 2/3 of both groups: 22
(64%) vs 61 (71 %). Positive culture results at con-
ventional media (Lowenstein Jensen or BACTEC)

were established in 25 (71 %) patients from the SG
and 76 (89 %) in the CG.

When identifying the clinical radiological char-
acteristics of tuberculosis it was established that
infiltrative forms was diagnosed in 28 (82 %) cases
in the SG compared with 76 (89%) in the CG.
Disseminated forms of tuberculosis were identified
in 4 (12 %) cases of the SG and 8 (9%) cases of the
CG. Fibro-cavernous TB was diagnosed in 2 (6.0 %)
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Table 5. Clinical and radiological characteristics and anti-tuberculosis outcome

PTB&DM PTB
Groups Indices p
n=34 n=385
Case-finding Infiltrative 28 (82.0%) 76 (89.0%) > 0.05
Dissemination 4 (12.0%) 8(9.0%) > 0.05
Fibro-cavernous 2 (6.0%) 1(1.0%) > 0.05
Microbiological Successfully treated 20 (59.0 %) 66 (78.0%) >0.05
characteristics Died 6 (17.0%) 3(4.0%) <0.05
Lost to follow-up/interruption 5 (15.0%) 8(9.0%) >0.05
Treatment failure 3(9.0%) 5(6.0%) >0.05

Table 6. Clinical characteristics and anti-tuberculosis outcome

Fisher Indices AR
Groups Indices exact

p LR RR OR %
Medical Diabetes and complications 0 43 2,36 (1.84—3.02) NA 58
characteristics Age > 45 y.o. 0 28 881(2.6-129) 112 (4.13-304) 28
Case management Detected by screening 0 27 4.4 (2.46—7.87) 10.1 (4.1—25.4) 76
and outcome Death 0.008 6 262 (149—4/59) 585 (1.37-249) 40

cases in the SG and 1 (1.3 %) case in the CG. Anti-
tuberculosis treatment outcome was statistically
lower in the SG compared with the CG (table 5).

The rate of healed patients were lower in the SG
20 (59 %) than in the CG 66 (77 %) cases. Died more
frequently patients from the SG 6 (17 %) compared
with 3 (3%) from the CG. Interrupted the anti-
tuberculosis treatment more frequently patients
from the SG 5 (15%) compared with 8 (9 %) in the
CG and failed the treatment 3 (8 %) in the SG com-
pared to 5 (5%) in the CG (table 6).

Animportant outcome of the research was the
calculation of the likelihood ratio, odds ratio, rela-
tive risk and the attributable risk (AR). They were
used for identifying the persons with diabetes which
have the highest risk to develop tuberculosis. The
hierarchy of risk factors according to the probabil-
ity (likelihood ratio) to develop tuberculosis was
the diabetes comorbidity and its complications and
age more than 45 years old. Both characteristics
were assessed as high risk factors, through the value
of the relative risk and odds ratio. The patients with
diabetes were more frequently detected by active
screening and the statistical indices demonstrated
that they are accessible for the primary healthcare
providers. Even if the social and epidemiological risk
factors predominated in the control group the risk
for death in patients with diabetes.

At the end synthesis were can affirm that tuber-
culosis and diabetes represents an epidemiological
challenge and important problem for the healthcare

system. In the Republic of Moldova, 12.3% of the
population suffers from diabetes or reduced toler-
ance to glucose [6]. Nowadays, in the Republic of
Moldova the rate of patients with pulmonary tuber-
culosis diagnosed with diabetes encounters almost
5.0% [6]. Starting with 2018 the patients with
diabetes are included in the list of the high risk
groups, which should perform the annual chest X
ray in the frame of the active screening by the pri-
mary health care level. There are several risk factors
which increase the risk for developing tuberculosis
in diabetic patients: older age, HIV infection, male
sex, smoking, alcohol addiction or substances abuse
[3, 7]. If tuberculosis is detected earlier a more favor-
able outcome could be achieved. Our study demon-
strated that diabetes mellitus has a strong influence
on the tuberculosis outcome. Obtained results were
similar with other studies, which identified a high
rate of death. Poor treatment outcome could be
explained by the comorbidity and related complica-
tions, as well due to the social determinants (unem-
ployment, low income).

Conclusions

Risk factor for acquiring tuberculosis in patients
with diabetes mellitus is the disease itself and the
related complications, as well the age more than
45 years old. More frequently the patients with
diabetes were detected by active screening and had
unfavorable disease outcome (died, defaulted or
failed the treatment).
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[lepxkaBHuMit yHiBepCuUTET MeAULMHY i papmauii imeni Hikonas TectemiuaHy, Kuwunis, Pecny6nika Mongosa
?BYKOBWHCbKUI fiepXKaBHUI MeAUYHUI yHiBepcuTeT, YepHiBui, YkpaiHa

Brinue cymyTHbOI maronorii 11ykposoro aiabety
Ha Pe3yJbTaTU JliKyBaHHA TYOepKYNbo3y JereHb

Mema po6omu — orninutu BB 1ykpoBoro aiadery (IIJ]) Ha ebexkTuBHICTD JTiKyBaHHS Y XBOPHX HA
Ty6epkyabo3 (TH) neremn.

Mamepianu ma memoou. 11poBeieHO peTpOCHEKTHBHE, BUOIPKOBE, OIMCOBE AOCIZKEHHS, B siKe Y10
samyueno 119 gopociux 3 aktusauM TH serenp, marsepaxennm Mikpobiosorivaum anatizom GeneXpert
MTB/Rif, sixi 6ynu 3apeectpoBani B 2014—2016 pp. y MyHinmmaabHiit jgikapai mHeBMOGTU3IOTIOTT
M. Kummmaesa (Pecriy6irika Moszmosa). TlatiieHTiB posmoiiniay Ha ABi TPYIN: JOCHiAHY — 34 malieHTn 3
Tb snerenn i /] 2 tumy Ta kouTposibiy — 83 martienti 3 Th Jsiereb, y SSKUX HIKOJIN He [iarHOCTYBaJIN
nopyieHtst Metabostiamy riokosu abo 11, Y 15 (44 %) namienris 11/ miarnocroBano ogrovyacHo 3 Th, y
perrtu — 110 Bepudikariii miarnogy TB. [usaitn gocipkenss nepeabadas 36ip anaMmHesy, KiiHiure obcTe-
SKEHHSI, PEHTIeHOJIOTIYHI Ta MiKpoOioIOTiuHi JoCiKeH s 3rigHo i3 HamioHa pbHuM KIIHIYHUM ITPOTOKO-
gom. Cratuctuuny 06poOKy pe3ysibraTiB IPOBOIIIN 32 JOTIOMOTOIO TIPOTPAMHOTO Traketa Statistica 13 3
BUKOPUCTAaHHAM y>-KpuTepito i Tecty ManHa—YiTHi, a TaKOX TOPIBHSJIBHUX, CHHTE30BaHUX Ta JIUCKPET-
HUX METO/IIB.

Pesynvmamu ma o6z06openns. Y Pecny6uini Mosgosa Bigsnaueno emigemiio T i miaGery: 12,3 %
HacesieHHs1 crpaskiae Ha 11/l abGo Mae 3HMIKEHY TOJIEPaHTHICTD 10 TJIIOKO3M, Mailxke y 5 % Bumazakis Th
Jterenb giarnoctyioTh L/]. [Tounnaroun 3 2018 p., marientis 3 11/1, siki HasmexaTh 10 TPYIH PU3UKY, IOPIYHO
niepeBipstioTh Ha TH, KiIbKICTh BUSIBJIEHUX TAKUM YMHOM TIAIIEHTIB cTaHOBUTD 65 %. [lociimkents mpo-
JE€MOHCTPYBaJIN, 1110 naiertu 3 LI/, akuii cympoBOIKY€EThCS yCKIAHEHHAMNU B 0Ci0 BIKOM MoHa/ 45 POKIB,
MAfoTh TBUIIEHNH puanK 3axBopioBanHs Ha Th. Husbky edextuBHicTh JikyBanus (cMepTHiCTh — 17 %,
niepepBaHe JIiKyBaHHs — 15 % Ta HeBaua JiKyBaHHS — 9 % BUIA/IKIB) MOKHA TIOSICHUTH YCKJIQJIHEHHSIMU
riepebiry KoMop6iHOT TTaTOIOTI.

Bucnoexu. Yunnnkamu pusuky BunnkHenHs TH y xsopux #a I1/] € 3axBopioBaHHs Ta IMOB’s13aHi 3 HUM
YCKJTQIHEHHST, @ TAKOK Bik ToHa 45 pokis. Haituacrimnre marientis i3 TB ta cymyTHiM 1iabeTOM BUSBIISIIOTH
3a JIOITOMOTOIO aKTUBHOTO CKPUHIHTY. BifznayeHo HU3bKY e(heKTUBHICTD JIIKYBaHH i HECTIPUSTIUBUIM TIPO-
THO3 1epebiry TyOGepKy/Ib03y MPH KOMOPOITHOCTI 3 IyKPOBUM /1iabeToM.

Kmiouoei crosa: Ty6epKyIb03, YNHHUKN PU3KKY, ITyKPOBHIi fiabeT.
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ToCYyAapCTBEHHbI YHUBEPCUTET MeAMULMHbI U hapMauum umenn Hukonas Tectemuuany, Knwunes, Pecny6nuka Mongosa
2 ByKOBUHCKMIA rOCYAAPCTBEHHbI MEAMLMHCKUIA YHUBEPCUTET, YepHOBLbI, YKpanHa

Bnusnue conyTcTByOLEN TATOIOIUN CaXapHOTO AnabeTa
Ha pe3yJibTaTH leueHUA TyOepKyiesa N1erkux

Ilens pabomor — onennts Bivsiane caxaproro auabera (C/1) va ahdexkTrBHOCTD JieueHus: y GOTbHBIX
tybepkyesom (TB) nerkux.

Mamepuanvt u memoodwt. IIpoBesieHO PETPOCTIEKTUBHOE, BHIOOPOYHOE, OITHCATETBHOE UCCIIEIOBAHNE, B
KoTopoe 6o BRIIoYeHbl 119 B3pocibix ¢ akTuBHBIM TB JIerkux, moATBEP;KAEHHBIM MUKPOOHOIOTHYECKUM
ananmzom GeneXpert MTB/Rif, saperucrpuposantbix B 2014—2016 TT. B MyHUIIUTIATEHON GOTLHUTIE TTHEB-
modrusronorun r. Kumunésa (Pecny6mka Mosgosa). [lanmenTos pasae/inim Ha Be FPYIIIb: OIBITHYIO —
34 marmenta ¢ TB nerkux u C/] 2 tumna u KoHTposbHyio — 83 narmenTtoB ¢ Th jierkux, y KOTOpbIX HUKOT/A
He IMarHOCTUPOBAJIM HapyIneHue Metabosama rokossl uan CII. Y 15 (44 %) naumenrtos CJI guarHoctu-
posan oxHoBpeMenHo ¢ TB, y octambabx — 10 Bepnudukanmm qrarnosa Tb. /luzaiitn nccaepoBanms npemy-
cMaTpuBasl cOOp aHaMHe3a, KJIMHUYECKOE OOCJIE0BaHKE, PEHTTEHOJOTMIECKIE U MUKPOOUOJIOTHIECKIE
HCCIIEI0BAHNS cOryIacHo HalmoHaIbHOMY KIMHIYECKOMY TIPOTOKO.TY. CTaTHCTHIECKYT0 00pabOTKY Pe3yIib-
TATOB IPOBOJIMJIA C TIOMOIIBIO MaKeTa nporpamm Statistica 13 ¢ ucrosb3oBaHreM y2-KpUTepus U Tecta
ManHa— YWUTHH, a TaKKe CPABHUTEBHBIX, CHAHTE3UPOBAHHBIX U IACKPETHBIX METO/IOB.

Pesyavmamot u oocyxcoenue. B Pecniybinke Mosioa ormeuena snugemust Th u auabera: 12,3 %
Hacesienust crpajgaet CJI wim umeeT CHUKEHHYTO TOJIEPAHTHOCTD K TJTIOKO3€e, IPUMEPHO B 5 % caydaeB Th
serkux auarsoctupyiot C/. Haunnas ¢ 2018 r., marmmmentos ¢ C/I, oTHOCSIINUXCS K TPYTITIE PUCKA, €5KETOTHO
npoBepstioT Ha TB, KoJIM4ecTBO BHISIBJIEHHBIX TAKUM 0OPA30M MAIMEHTOB cocTaBiisiet 65 %. VccenoBanus
nokazasu, uto naruenTsl ¢ C/I, KOTOpbIil COMPOBOKIAETCS OCTOKHEHUSIMU Y JIUI] CTAPIIe 45 JIeT, UMEIOT
HOBBINIEHHBIN prick 3aboseBanust TH. Huskyio addekruBHoCTh Jewenust (cmepTHocTs — 17 %, mpepBan-
Hoe JiedeHre — 15 % u Heyaaua jeyeHuss — 9 % ciydaeB) MOKHO OOBSICHUTD OCJIOKHEHUSIMU TEUEHUST
KOMOPOU/IHOI TTATOJIOTHH.

Bo6oowt. Daxropamu pucka BosHukHoBeHus TH y 6osbhbix C/I siBaisttorest 3a60J1€BaHUS W CBSI3aHHbIE
C HUM OCJIOKHEHUSI, @ TakyKe Bo3pacT crapiie 45 jer. Yarmie Bcero narmentos ¢ TH u comyTcTByommm
1abeToM BBISIBJISIIOT € MOMOIIbIO aKTUBHOTO CKpuHUHTa. OT™MedeHa HU3Kast a(h(HeKTUBHOCTD JIeYeHUsT U
HeGTarONPUSITHBII TIPOTHO3 TeYeHNUsT TyOepKyJie3a P KOMOPOUZTHOCTH ¢ CAXaPHBIM AHAOETOM.

Kmiouesvie cnosa: tyGepkyJies, hakTopbl pUCKa, CaxapHbIil gualder.
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