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Abstract. Background. Both diabetes mellitus (DM) and tuberculosis (TB) are major public health problems and
among the leading causes of morbidity and mortality worldwide. The TB-DM coexistence is known to complicate
TB care, control and prevention. Globally, 10.4 million TB cases exists, of them 10 % are linked to DM. People with
DM are at four to five times higher risk of getting infected with tuberculosis and evidence show poor TB treatment
outcomes. This study purposed to evaluate the impact of diabetes mellitus on treatment outcomes in patients
with active tuberculosis. Materials and methods. A cross-sectional study was conducted in a tertiary health care
center in Tirana, Albania. We analyzed the medical records of 140 patients hospitalized during in 2018-2019
with a diagnosis of pulmonary tuberculosis. Study subjects were adult tuberculosis patients hospitalized in our
hospital and undergoing antituberculosis treatment. Data from study subjects were obtained by interview method
using semistructured questionnaire consisting of socio-demographic and clinical parameters. To determine DM
risk factors, one variable and multivariable logistic regression analysis was done with 95% confidence interval and
p-value < 0.05 considered significant. Results. Out of 140 patients, the prevalence of DM was found to be 9.3 %
(n = 13) with average glucose values X = 145 mg/dl (min 120 — max 175 mg/dl), SD = 30. No significant diffe-
rences were found between sex, residence, type and site of TB. Increasing age (p < 0.02), male sex (p = 0.04), and
clinical manifestations like type of TB (p = 0.82), multilobe involvement (p = 0.243), other lung diseases (p = 0.154)
are not significantly associated with DM-TB comorbidity. Conclusion. The prevalence of DM among TB patients
in this study is high. The expanding burden of diabetes is increasing the risk of contracting tuberculosis and has a
strong impact on TB treatment outcomes. The results of our study show that patients with TB-DM were at higher
risk of treatment failure and mortality compared to those with TB without diabetes. Bidirectional screening for TB
and DM along with planning and implementation of preventive and curative strategies will help early detection and
prevent complications of comorbidity.

Keywords: diabetes mellitus; tuberculosis; burden; prevalence; outcomes

Introduction

Tuberculosis (TB) is still the largest infectious disease
killer in the world accounting for millions of morbidity
and mortality figures each year [1]. The burden of this glo-
bal epidemic is high especially in low- and middle-income
countries where ending TB is a distant reality [1—5]. One of
the key challenges in ending TB is the changing epidemio-
logical and demographic transition with ageing populations,
increasing burden of non-communicable diseases, exacer-
bating comorbidities like diabetes mellitus (DM) and other
cardiometabolic diseases [3, 6].

Nowadays, DM is considered an epidemic because of
the high and rapidly increasing prevalence of the disease.
The global DM prevalence in 20—79 years old in 2021 was
estimated to be 10.5 % (536.6 million people), rising to
12.2 % (783.2 million) in 2045 [4]. The majority living in
low- and middle-income countries, the same as TB. As a
known risk factor, DM triples the risk of developing TB
[3, 5-8].

Likewise, DM is associated with a higher risk of severe
clinical presentation, failure in TB treatment or relapse,
failure in culture conversion at 6 months and deaths in TB
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patients, more precisely pulmonary TB patients [8]. Addi-
tionally, DM may accelerate the emergence of drug-resis-
tant TB among those receiving TB treatment [5]. Conse-
quently, 15 % of the global TB cases are attributed to DM
[9, 10].

In a recent systematic review on type 2 DM and TB, the
prevalence of DM among TB patients ranged from 1.8 to
45 %, while TB prevalence among people with DM ranged
from 0.1 to 6.0 % [11] underscoring the need for immediate
bidirectional screening of TB and DM along with planning
and implementation of preventive and curative strategies.

Conversely, TB may increase existing insulin resistance,
trigger the onset of DM in predisposed individuals and
worsen glycaemic control in diabetic cases. Moreover, the
effectiveness of TB and DM medications may be decreased
due to drug-drug interactions, contributing to TB treatment
failure and uncontrolled glycaemia [3].

In Albania, the prevalence of DM in the general popula-
tion has rapidly increased from 0.8 % in 1980 to 3 % in 2006.
International Diabetes Federation reported that in 2019 the
prevalence of diabetes in Albania among people aged 20—79
years was 9 % with another 43 % estimated to have undi-
agnosed DM. DM is ranked among the top five diseases
in terms of mortality and morbidity at national level [12].
Currently TB continues to be a public health challenge in
Albania regardless of the seemingly generally stable epide-
miological situation. Recent research of our hospital shows
that during the 10-year period 2009—2018, TB incidence
increased from 14 to 15.5 and the total number of TB cases
increased from 440 to 447 [13].

In response to this dual epidemic, the country has
adopted the World Health Organization and International
Union against TB and Lung Diseases (IULTD) collabora-
tive framework for the care and control of TB and DM [14].

There is a lack of literature in our setting on the burden
of TB-DM comorbidity and associated risk factors. There-
fore, this study was conducted to better understand DM and
TB relationship, to assess the prevalence of DM among TB
patients and the impact of diabetes on TB treatment out-
comes.

Materials and methods

Study design
This study used analytical cross-sectional study design.
Period of time: 2018—2019

Study setting

This study was conducted in University Hospital
“Shefget Ndroqi” Tirana. This Hospital is specialized in
pulmonary disease, specially for TB cases.

The study subject was a sample of 140 TB patients who
were diagnosed with TB during a period from 2018 to 2019.

TB diagnosis was made based on the standard diagnostic
procedures as defined in the National TB Control Program
and WHO Guidelines [15, 16]. Thus, TB patients diagnosed,
both bacteriological confirmed (by smear microscopy and
Expert MTB/RIF) and clinically diagnosed (abnormalities
by X-ray, extra-pulmonary cases without laboratory confir-
mation and physicians’ decision) were included in this study
[17]. Data collection was done randomly.

We analyzed the clinical records of 140 patients hospita-
lized during the period 2018—2019 for the diagnosis pulmo-
nary tuberculosis.

Were used specific files, from which 39 variables of in-
terest were listed such as: age, gender, clinical complaints,
DM parameters (fasting and random blood sugar test re-
sults, HbAlc test), biochemical analyses, outcomes of TB
etc.

In this study, DM was the outcome variable and the so-
cio-demographic and clinical variables were the risk factors
for DM among TB patients. A structured data abstraction
tool was used to collect the following clinical and socio-de-
mographic variables. The DM screening results which were
collected from the TB patients’ medical record was clas-
sified using the WHO diagnostic criteria for DM. Hence,
fasting blood glucose level > 126 mg/dl was considered as
DM and fasting blood glucose levels of 110—125 mg/dl as
prediabetes [19].

In our hospital, all the patients with active tuberculosis,
are routinely screened for DM by collecting blood for diabe-
tes tests like fasting blood glucose test, 2-h postprandial glu-
cose test and HbAlc test. Those with fasting blood glucose
level > 126 mg/dl, postprandial > 200 mg/dl and HbAlc
test > 6.5 % are consulted by the endocrinologist for con-
firmation of DM diagnosis, follow-ups and appropriate ma-
nagement. Local ethics committee approval was obtained
for the study (number: 2018-38).

Data analysis

Our database was cleaned, coded and processed with
the statistical package SPSS21. A logic check was used to
identify errors made during data entry, and appropriate
corrections made. All data were divided into two groups:
categorical and continuous numerical. Statistical tests
were used for data analysis. Categorical data were analyzed
using frequencies and proportions, and Chi-square test
used to assess for any association of DM with socio-de-
mographic and clinical characteristics. One-way ANOVA
to see significant differences between the mean values of
a continuous numeric variable and a categorical variable
(more than two categories). To determine the strength of
association, both one variable and multivariable logistic
regression analysis was performed, with significance level
setat 5 %.

Results
Demographic profile of study participants

Among the study participants 99 (70.7 %) were male and
41 (29.3 %) were female. The mean of age of all cases was
43.4 (min 16 — max 84), SD = 19. Young patients (15—24
years old) were 37 (26.4 %) of cases. The majority 110 cases
(78.6 %) were resident in urban area (Table 1).

Almost all 123 (87.9 %) were new TB patients and 90
(64.3 %) were diagnosed with pulmonary TB (Table 2).
The prevalence of DM among TB patients was 13 (9.3 %)
with average glucose values X = 145 mg/dl (min 120 — max
175 mg/dl), SD = 30. Average age of cases (TB with DM)
was X = 60.6 years, SD = 14.99, compared to cases (TB
without DM) X =41.7, SD = 19. Significance p = 0.01. No
difference significance between sex, residence, type and site
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of TB. Compared to the younger (15—24) age group, being
older > 55 years old was associated with OR =2, p = 0.02 of
being with DM, respectively.

Prevalence of DM among TB cases

The prevalence of DM among TB patients was 13/140
(9.3 %). Among those with both TB and DM, 10 (76.9 %)
were known DM and the rest diagnosed during routine
DM screening. In addition, 4 (2.85 %) TB cases were
found to be in the prediabetes stage. DM prevalence was
higher among males: 10 cases (77 %), compared to females
3 (23 %), and increased with age from 7.6 % in the 15—24
age group to 76.9 % among those > 55 years. There was no
significant difference between place of residence and type
of TB (Table 3).

Factors associated with DM among TB cases

The factors associated with being DM are summarized
in Table 3. Compared to the younger 15—24 age group,
being older, 45—54 and > 55 was associated with OR: 3.7
[1.4—13.2], p = 0.02 and OR 5.2 [2.1-15.0], p = 0.001 of
being DM, respectively.

Discussion

In the absence of precedent studies on TB-DM comor-
bidity in our setting, we conducted a study with the focus
on evaluation of the influence of DM and its associated
risk factors in TB patients. This study has provided valuable
information about the burden of DM among adult TB pa-
tients.

The prevalence of DM among TB cases in the current
study was 9.3 % which is higher than the occurrence of DM
in the general population [14].

Different studies conducted in different countries with
specific socio-economic and demographic characteristics
of the respective populations and variation in diagnostic
methods for DM, show contradicting results consisting in

Table 1. Demographic profile of study participants

Sex Frequency Percentage
Male 99 70.7
Female 41 29.3
Age range, years
15-24 37 26.4
25-34 22 15.7
35-44 15 10.7
45-54 15 10.7
55-64 23 16.4
> 65 28 20.0
Residence
Urban 110 78.6
Rural 30 21.4

Table 2. The prevalence of DM among TB cases

Type of TB Frequency Percentage
New 123 87.9
Recurrent 16 11.4
Previously treated 1 0.7

Presence of diabete
Yes 13 9.3
No 127 90.7
TB sites
Extrapulmonary 50 35.7
Pulmonary 90 64.3

Table 3. The factors associated with DM

lower [20—23] and higher DM prevalence among TB cases DM P-value
Variables
[24-27]. Yes | No | (x*test)

In our study, 3 patients (23 %) of the TB-DM cases were

not aware of their DM condition before TB diagnosis. All Male 10 89

. . . . Sex 0.043
the diabetic patients among TB cases, in our study are type 2 Female 3 38
DM.

This result is related to the fact that most DM patients in 15-24 ! 36
Albania are suffering from type 2 DM and half of them are 25-34 0 22
undiagnosed [28]. 35-44 0 15

The routine DM screening in TB patients aided to find | Age group 4554 5 13 0.027
DM cases, who may have otherwise been missed or presen-
ted later with complicated DM [29]. In our study we also 55-64 5 18
identified in total, four cases of impaired fasting blood glu- > 65 5 23
cose and impaired glucose tolerance also called prediabetes. Urban 9 101
In the literature different studies indicate that TB cases can Residence 0.29
experience temporary hyperglycaemia as a result of a stress Rural 4 26
reaction to TB infection or even hyperglycaemic effect of New 12 | 111
some anti-TB drugs [30—32].

Furthermore, impaired glucose tolerance or new DM Type of TB Recurrent 1 15 0.82
could result from TB pancreatitis and TB-related endocrine Previously treated 1
hypofunction [30]. But this hyperglycemic condition could ) Extrapulmonary 47
be partly or completely reversible after TB treatment com- TB sites 0.24
pletion [30—32]. Pulmonary 10 80
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In this study, age was independently associated with DM
among TB cases. TB cases aged 45—54 and > 55 were 5 and
7 times more likely to have DM, respectively, in comparison
to younger TB cases. This finding is consistent to previous
studies which noted higher odds of DM in older TB patients
[20, 25, 33].

Nearly three fourth of the TB-DM cases in the current
study were > 45 years old but this age group account for only
47 % of the study population. This can be explained by the
fact that type 2 DM mostly affects older adults and also
increasing age and a decline of immune function increase
their vulnerability to develop both TB and DM [30].

Tuberculosis patients experience significant psychologi-
cal stress that can negatively impact their quality of life, con-
trol of previously known diabetes and tuberculosis treatment
compliance. The magnitude of distress is higher in diabetics
with acute TB and warrants proper screening and interven-
tion [34].

Conclusions

This study showed a significant prevalence of DM in TB
patients that increase with age and can reach 80 % among
patients > 55 years. At the same time, we concluded that age
is an important determinant of DM in TB patients.

TB patients with DM have more severe clinical presen-
tation and worse treatment outcomes with higher risk of
treatment failure and relapse. Additionally, DM may acce-
lerate the emergence of drug-resistant TB among those re-
ceiving TB treatment.

This indicates a need for the provision of integrated
service, a key and timely intervention for tackling this dual
burden.

Limitations of the study. Due to the nature of the study,
data were collected retrospectively from existing TB medi-
cal records. Thus, some information may be missing. In our
study we could not examined the level of psychological stress
and health-related quality of life of diabetic patients with
acute TB and the effect of antituberculosis therapy on them.
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BnAMB CynyTHbOIO LLYKPOBOIO Aic6eTy HO pe3yAbTaTU
AIKYBOHHSI AOPOCAUX XBOPUX i3 TYOEPKYAbO3OM:
nepexpecHe AOCAIAXKEHHS

Pe3tome. Axmyaavnicmo. Sk 1ykposuii giadet (L), Tak i Ty6ep-
KYJIbO3 3QJIMIIAIOThCS CEPUO3HUMHU MPOOJIEeMaMU OXOPOHU 3/10-
POB’SI Ta OMHUMU 3 OCHOBHUX IIPUYMH 3aXBOPIOBAHOCTI i1 CMEPTHO-
CTi B ycboMy CBiTi. BimoMo, 1110 HasiBHicTH LI/] Ha T71i TYOepKY/Ib03Yy
YCKJIQHIOE TIPOLIEC JIIKyBaHHS i MPOMIIaKTUKM OCTaHHbOIO.
B ycbomy cBiti 3apeectpoBaHo 10,4 MJIH BUTIAIKiB TyOEpPKYIbO3Y,
3 Hux 10 % now’si3ani 3 L. JTionu 3 LI/] matoTh Buimii (y 4—35 pa-
3iB) pu3MK iH(DiKyBaHHS TyOepKy/Ib030M. [laHi TiTepaTypu cBiguaTh
Mpo MOraHi pe3yabTaTH JIiKyBaHHsI Ty0epKy1bo3y Ha Ti1i LIJ1. Mema:
OLIIHUTH BIUIMB I[yKPOBOTO /1ia0eTy Ha pe3yJbTaTH JIiKyBaHHSI XBO-
PHX i3 aKTUBHUM TyOepKy/ibo3oM. Mamepiaau ma memodu. [lepe-
XpecHe AOCiIKEeHHS OyJIO MPOBEACHO B LIEHTPi TPETUHHOT MeINY-
Hoi nonnomoru B Tupani, Anbanist. [IpoaHatizoBaHO MEIWYHI KapTH
140 mauieHTiB, rocmitanizoBanux mpotsrom 2018—2019 poki 3
NiarHo30M TyOepKy/ibo3y JiereHb. O0’€KTaMU TOCTIIKEHHST OyIu
JIOPOCJIi XBOpi Ha TYOEepKY/Ib03, sIKi OYJIM rOCMiTaIi30BaHi B KIIiHiKy
Ta MPOXOAWIN ITPOTUTYOEPKYIbO3HE JIiKyBaHHs. [laHi moCTimKeH-
Hs OyJIM OTpUMaHi METOIOM iHTEPB’I0 3a JOIOMOTOI CTPYKTYPO-
BaHOI aHKETH, IO CKJIANAEThCs 3 COILiaIbHO-AeMOrpadiyHuX Ta
KJIiHIYHUX TTapaMeTpiB. 17151 BU3HaYeHHS (haKTOPiB PU3UKY LIYKPO-
BOTO J1ia0eTy MpOBeIeHO OIMH 3MiHHUI i 6araTohakTOpHUIA JIoTic-

TUYHUI perpeciiHuii aHami3 i3 BUsHaueHHsIM 95% MOBipYOro iH-
tepBaiy Ta p < 0,05. Pesyabmamu. I1pu oo6crexenHi 140 naitieHTiB
OyJ10 BUSIBIICHO, 1110 TTomupeHicTb LIJ1 ctanoButh 9,3 % (n = 13) i3
cepeHiMU 3HaYeHHAMU Toko3u X = 145 mr/mit (miH. 120 — makc.
175 mr/an), SD = 30. He BcTaHOBJIEHO JIOCTOBIPHOI Pi3HUI MiX
CTaTTIO, MICLIEM MPOXMBAHHS, CTAJI€l0 i JIOKai3alieo TyOepKy-
Jb03y. binbiunii Bik (p < 0,02), yonosiva crats (p = 0,04) i KIiHiuHI
MPOSIBU, TakKi SIK TUIM TyOepKyabo3y (p = 0,82), iHIIi 3aXBoploBaH-
Hs JiereHb (p = 0,154), He MalOTh iCTOTHOT'O 3B’SI3KY i3 CYIyTHBOIO
narosioriero LIJ1 i TyOepKyabo3y. Bucnosku. YCTaHOBIEHO 3HAYHY
TTOITUPEHICTh IYKPOBOTO HiadeTy cepell XBOPUX Ha TYOEpKYIThO3.
HasBHicTh 1yKpoBoro miabery 30iNblIye PU3MK 3apaXKeHHS Ty-
OEepKy/JIb030M i Ma€ BaroMUil BIUIMB Ha DPE3yJbTaTH JIiKyBaHHS
OCTaHHBOTO. Pe3yisraty TOCIiIKeHHS TTOKa3yIoTh, IO e(PeKTHB-
HIiCTb JIIKYBaHHSI XBOPUX Ha TyOepKybo3 i LIJ1 MeHIIa mopiBHSIHO
3 0cobaMu 3 TyOepKyJIb030M Oe3 IyKpoBOro fiadety. CKpUHIHT Ha
TyOepKyJIb03 Ta IlYKPOBUIA TiabeT pa3oM i3 riaHyBaHHSIM i BIpOBa-
JDKEHHSIM TIPOMIAKTUYHUX Ta JTIKYyBaJIbHUX CTPATETiil T03BOJIUThH
CBOEYACHO BUSIBJISITH YCKJTAMHEHHS I 3a1100ITaTH M.

KorouoBi cioBa: uykposuii miaber; TyGepKyJabo3; KOMOpPOi-
HiCTb; MOIIUPEHICTh

Vol. 18, No. 8, 2022

https://iej.zaslavsky.com.ua

425


https://pubmed.ncbi.nlm.nih.gov/27174884/
https://pubmed.ncbi.nlm.nih.gov/27174884/
https://pubmed.ncbi.nlm.nih.gov/29085405/
https://pubmed.ncbi.nlm.nih.gov/29085405/
https://pubmed.ncbi.nlm.nih.gov/29085405/
https://pubmed.ncbi.nlm.nih.gov/29085405/
https://pubmed.ncbi.nlm.nih.gov/23250998/
https://pubmed.ncbi.nlm.nih.gov/23250998/
https://pubmed.ncbi.nlm.nih.gov/23250998/
https://pubmed.ncbi.nlm.nih.gov/23250998/
https://pubmed.ncbi.nlm.nih.gov/24358437/
https://pubmed.ncbi.nlm.nih.gov/24358437/
https://pubmed.ncbi.nlm.nih.gov/24358437/
https://pubmed.ncbi.nlm.nih.gov/24358437/
https://pubmed.ncbi.nlm.nih.gov/30021016/
https://pubmed.ncbi.nlm.nih.gov/30021016/
https://pubmed.ncbi.nlm.nih.gov/30021016/
https://pubmed.ncbi.nlm.nih.gov/30021016/
https://doi.org/10.9734/BJMMR/2014/5611
https://doi.org/10.9734/BJMMR/2014/5611
https://doi.org/10.9734/BJMMR/2014/5611
https://doi.org/10.9734/BJMMR/2014/5611
https://pubmed.ncbi.nlm.nih.gov/26162352/
https://pubmed.ncbi.nlm.nih.gov/26162352/
https://pubmed.ncbi.nlm.nih.gov/26162352/
https://pubmed.ncbi.nlm.nih.gov/24360398/
https://pubmed.ncbi.nlm.nih.gov/24360398/
https://pubmed.ncbi.nlm.nih.gov/24360398/
https://pubmed.ncbi.nlm.nih.gov/29270319/
https://pubmed.ncbi.nlm.nih.gov/29270319/
https://pubmed.ncbi.nlm.nih.gov/29270319/
https://pubmed.ncbi.nlm.nih.gov/26609005/
https://pubmed.ncbi.nlm.nih.gov/26609005/
https://pubmed.ncbi.nlm.nih.gov/26609005/
https://pubmed.ncbi.nlm.nih.gov/26609005/
https://pubmed.ncbi.nlm.nih.gov/30497410/
https://pubmed.ncbi.nlm.nih.gov/30497410/
https://pubmed.ncbi.nlm.nih.gov/30497410/
https://pubmed.ncbi.nlm.nih.gov/30497410/
https://pubmed.ncbi.nlm.nih.gov/34476253/
https://pubmed.ncbi.nlm.nih.gov/34476253/
https://pubmed.ncbi.nlm.nih.gov/34476253/
https://pubmed.ncbi.nlm.nih.gov/34476253/
https://orcid.org/0000-0002-6367-9546
https://orcid.org/0000-0001-6604-9454

