Microbes, Infection and Chemotherapy

EDITORIAL

G e S

https://doi.org/10.54034/mic.e1821

Type 2 Diabetes Mellitus and Tuberculosis, the next syndemic

) Authors
Roberto Zenteno-Cuevas™, Axhell Aleid Cornejo-Baez”, Damian E.
Pérez-Martinez”

Instituta de Salud Pablica, Universidad Veracruzana, Méxica.

“https://arcid.org/0000-0001-3597-127X

"Red Multidisciplinaria de Investigacian en Tuberculosis, México.
www.remith.org

*aboratorio de Inmunoguimica |1. Escuela Nacional de Ciencias Bioldgicas.
Instituto Politécnico Nacional, Ciudad de México, México.

*https://orcid.org/0000-0003-3560-1618

Corresponding author:

Roberto Zenteno Cuevas

Address: Av. Luis Castelazo Ayala s/n. A.P. 37 Col. Industrial Animas. Xalapa,
Veracruz, 91190, México.

E-mail: robzencue@gmail.com

Copyright (€ 2023 the Author(s)

Submitted: january 09, 2023
Reviewed : february 10, 2023
Approved : march 08, 2023

How to cite: Zenteno-Cuevas R, Cornejo-Béez AA, Pérez-Martinez DE. Type 2
Diabetes Mellitus and Tuberculosis, the next syndemic. Microbes Infect

Chemother. 2023; 3: el82!

Keywords: tuberculosis, diabetes mellitus, syndemic

Recent years have witnessed the development and
progression of a new syndemic, which includes two
diametrically opposed diseases: on the one hand, we have
the participation of an infectious disease, Tuberculosis (TB),
and on the other, a chronic degenerative disease, Type 2
Diabetes mellitus (T2DM). Both diseases are combined to
generate serious epidemiological scenarios in the short and
medium term that require immediate and well-organized
attention by the health authorities if the objectives of the
"EndTB" strategyfor2030wantto beachieved(1).

TBis aninfectious disease caused by Mycobacterium
tuberculosis, a bacterium that predominantly affects the
lungs; however, it can also spread to otherorgans and tissues.
According to the WHO, in 2021, more than 10 million new cases
and 1.6 million deaths from TB were reported globally, with
most of these deaths occurring in Asia (1). Additionally, it was
estimated that 3% of new and 18% of treated cases would
evolveintoaggravatedforms of resistance, such as multidrug-
resistant TB (MDR-TB), of which 8.5% will develop extensively
resistant TB (XDR-TB) (2); these are unprecedented figures
considering our historical evolution with this disease.

Onthe otherhand, Diabetes mellitusis characterized
by adisorderin the production and action of insulin, triggering

a state of hyperglycemia, if this disease is not adequately
treated generates immunosuppression, systemic
inflammation, and eventually serious damage to various
organs. Type 2 diabetes mellitus (T2DM) is the most common
form of the disease and accounts for 9o% of diagnosed cases
(3). According to the International Diabetes Federation (IDF),
425 million people were estimated to have T2DM worldwide in
2017, with North America and the Caribbean being the regions
with the highest prevalence in the Americas (50 million) (4).
These figures exemplify the growth of T2DM, which would be
explained mainly by the population's modification in dietary
habitsandlifestyle.

In the context of the comorbidity, those individuals
living with T2DM increase up to threefold the risk of
contracting TB (RR=3.1, 95%Cl 2.27-4.26) (5), and also
promoting the activation of a previously acquired latent TB
infection. The macrophages are the main line of defense of
the innate immune system against TB through phagocytosis,
which generates reactive oxygen and nitrogen species and
the release of inflammatory cytokines, promoting the death
of the bacteria (6). However, in hosts with T2DM,
hyperglycemia decreases the function of macrophages,
causing defects in phagocytosis and chemotaxis, suppression
of cytokines production such as Interleukin (IL)-10 and IL-12
and IFN-y by myeloid cells, and tumor necrosis factor-alpha
(TNF-a) by T cells(7).

In addition, the occurrence of the TB-T2DM binomial
increases the risk of anti-TB treatment failure (RR=1.69, 95%Cl
1.36-2.12), promotes relapse (RR=3.89, 95%Cl 2.43-6.23) and
death during treatment (RR=1.89, 95%Cl 1.52 - 2.36) (5).
Furthermore, patients with the TB-DMT2 binomial present a
delayinthe negativization of the follow-up smear microscopy,
which induces a longer period of active infection and
promotes TB transmission (7); this should imply a closer
follow-up by health personnel and modification of traditional
treatment protocol for these patients. In addition, the
presence of the binomial increase the probability of
developing drug-resistant TB (8,9) due to the reduction of the
plasma concentration of anti-TB drugs (10), which can
generate a positive selection of strains with resistance until
they become the dominant population.

According to WHO, in 2019, 360,000 new TB cases
(95%Cl 120,000 - 740,000) accounted for T2DM, while
approximately 15% of people with TB also had T2DM. This
approximates 1.5 million people with TB and T2DM who
require special care conditions and follow-up to optimize
comorbidity management (11).

Considering the growing scenario of this syndemic,
since 2011 (12), the WHO issued the first recommendations to
develop a combined working group to consider the
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particularities of both diseases and promote actions that help
in the control and reduction of TB, with special emphasis on
avoiding the emergence of drug-resistant forms. The
recommendations focused on three main actions: i)
establishing collaborative mechanisms between operational
TB and T2DM programs, ii) detecting and managing TB in
patients with T2DM, and iii) detecting and monitoring T2DM in
TB patients.

Unfortunately, countries are not required to report
information on the implementation of these actions or their
actions against TB; because of this, in 2020, the WHO
investigated the implementation of recommendations and
monitoring of progress in TB-T2DM care in countries with high
TBincidence (13). The review examined the scope of national
policies and guidelines and paid special attention to national
TB strategic plans (treatment guidelines and programmatic
guidelines for managing drug-resistant TB, among others).
From this review, it was estimated the number of countries
that adopted the recommendations on screening and co-
management of TBand T2DM inthe respective national health
programs. The findings showed that implementation was
variable. In this regard, 22 countries collectively reported
47,041 new TB cases that underwent T2DM diagnosis,
representing a median testing coverage rate of 55% (IQR: 13-
92%).

In conclusion, it is recognized that the "End TB
Strategy" objectives cannot be reached without intensifying
research and innovation, especially in countries with high TB
incidence, and now the influence of T2DM must be
considered. Even if the actual priorities are centered on
vaccines, improving diagnostic methods, and new anti-TB
drugs and treatments (1). In this context, the commitment to
address the global burden of TB-T2DM must not be ignored.
Theintegrated approach to attend the binomial represents an
opportunity to join efforts in diagnosing and caring for these
two important pathologies, thereby optimizing the results of
anti-TB treatment (8). Follow-up and detailed evaluation of
joint strategies to address both diseases are essential to
promote their implementation and to assess their impact; in
this context, countries are required to establish collaborative
activities between TB and T2DM programs and to monitor
their success as part of surveillance activities, operational
research, and cost-effectiveness analysis, but without
forgetting the very particular characteristics of TB in patients
with T2DM, and the need for closer surveillance and even
personalized treatment, this is fundamental, if we really want
to successfully address the issues established for the End TB
strategy and the sustainable development goals (SDG-WHO).

Author contribution Statement

All authors reviewed the writing and approved the
final version of the manuscript. All authors agreed to be
responsible forall aspects of the work to ensure the accuracy
andintegrity of the published manuscript.

Ethics statement

The authors declare that the published work reflects
an investigation and analysis carried out truthfully and
completely.

Conflict of interest
The authors declare no conflict of interest.

Funding

R Zenteno-Cuevas was financed by CONACYT, A1-S-
22956. Damian Pérez-Martinez was a CONACyT fellow No.
411155, and Axhell Cornejo-Bdez Pos-doctoral Fellow No
560976.

References

1. Global tuberculosis report 2020 [Internet]. [cited 2021 Nov
2]. Available from:
https://www.who.int/publications/if/item/9789240013131

2. World Health Organisation. tuberculosis Global Report
2018. World Health Organization Geneva. 2018.

3. Badawi A, Sayegh S, Sallam M, Sadoun E, Al-Thani M, Alam
MW asi., et al. The global relationship between the
prevalence of diabetes mellitus and incidence of
tuberculosis: 2000-2012. Glob J Health Sci. 2015;

4. International Diabetes Federation. IDF DIABETES ATLAS
8th. IDF Diabetes Atlas, 8th edition. 2017.

5.Jeon CY, Murray MB. Diabetes Mellitus Increases the Risk of
Active Tuberculosisl: A Systematic Review of 13
Observational Studies. PLoS Med. 2008;5(7):1091-101.

6. Yew WW, Leung CC, Zhang Y. Oxidative stress and TB
outcomes in patients with diabetes mellitus? J Antimicrob
Chemother.2017;

7. Baker MA, Harries AD, Jeon CY, Hart JE, Kapur A, Loénnroth
K, et al. The impact of diabetes on tuberculosis treatment
outcomes: Asystematic review. BMC Med. 2011;9(1):81.

8. Chang JT, Dou HY, Yen CL, Wu YH, Huang RM, Lin HJ, et al.
Effect of type 2 diabetes mellitus on the clinical severity and
treatment outcome in patients with pulmonary
tuberculosis: A potential role in the emergence of
multidrug-resistance. J Formos Med Assoc. 2011;

9. Pérez-Navarro LM, Fuentes-Dominguez FJ, Zenteno-
Cuevas R. Type 2 diabetes mellitus and its influence in the
development of multidrug resistance tuberculosis in
patients from southeastern Mexico. J Diabetes
Complications[Internet]. 2015;29(1):77-82. Available from:
http://www .ncbi.nlm.nih.gov/pubmed/25303784

10. Babalik A, Ulus IH, Bakirci N, Kuyucu T, Arpag H, Dagyildizi
L, et al. Plasma Concentrations of Isoniazid and Rifampin
Are Decreased in Adult Pulmonary Tuberculosis Patients
with Diabetes Mellitus. Antimicrob Agents Chemother.
2013 Nov;57(11):5740-2.

11. WHO. WHO | Global tuberculosis report 2019 [Internet].
World Health Organization, editor. World Health
Organization. Geneva: World Health Organization; 2020.
Available from:
http://apps.who.int/bookorders.ZoAhttps://www.who.int/
tb/publications/global report/en/%oAhttp://apps.who.int/
bookorders.

12. World Health Organization (WHO). COLLABORATIVE
FRAMEWORK FOR CARE AND CONTROL OF TUBERCULO-
SISAND DIABETES. 2011.

13. World Health Organization (WHO). World health statistics
2020. Monitoring healt for the Sustainable Development
Goals.2020.

2 Microbes Infect Chemother, 2023, v.3, 1-2, e1821


https://doi.org/10.33554/riv.13.1.167
https://doi.org/10.33554/riv.13.1.167

	Página 1
	Página 2
	Página 3
	Página 4
	Página 5
	Página 6
	Página 7
	Página 8
	Página 9
	Página 10
	Página 11
	Página 12
	Página 13
	Página 14
	Página 15
	Página 16
	Página 17
	Página 18
	Página 19
	Página 20
	Página 21
	Página 22
	Página 23
	Página 24
	Página 25
	Página 26
	Página 27
	Página 28
	Página 29
	Página 30
	Página 31
	Página 32
	Página 33
	Página 34
	Página 35
	Página 36
	Página 37
	Página 38
	Página 39
	Página 40
	Página 41
	Página 42
	Página 43
	Página 44
	Página 45
	Página 46
	Página 47
	Página 48
	Página 49
	Página 50
	Página 51
	Página 52
	Página 53
	Página 54
	Página 55
	Página 56
	Página 57
	Página 58
	Página 59
	Página 60
	Página 61
	Página 62
	Página 63
	Página 64
	Página 65
	Página 66
	Página 67
	Página 68
	Página 69
	Página 70
	Página 71
	Página 72
	Página 73
	Página 74
	Página 75
	Página 76
	Página 77
	Página 78
	Página 79
	Página 80
	Página 81
	Página 82
	Página 83
	Página 84
	Página 85
	Página 86
	Página 87
	Página 88
	Página 89
	Página 90
	Página 91
	Página 92
	Página 93
	Página 94
	Página 95
	Página 96
	Página 97
	Página 98
	Página 99
	Página 100
	Página 101
	Página 102
	Página 103
	Página 104
	Página 105
	Página 106
	Página 107
	Página 108
	Página 109
	Página 110
	Página 111
	Página 112
	Página 113
	Página 114
	Página 115
	Página 116
	Página 117
	Página 118
	Página 119
	Página 120
	Página 121
	Página 122
	Página 123
	Página 124
	Página 125
	Página 126
	Página 127
	Página 128
	Página 129
	Página 130
	Página 131
	Página 132
	Página 133
	Página 134
	Página 135
	Página 136
	Página 137
	Página 138
	Página 139
	Página 140
	Página 141
	Página 142
	Página 143
	Página 144
	Página 145
	Página 146
	Página 147
	Página 148
	Página 149
	Página 150

