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More than one-third of the world population is infected with 
Mycobacterium tuberculosis [1]. Many of them are suffering from 
diabetes mellitus [2]. In fact, diabetes mellitus is recognized as a 
potential risk factor for tuberculosis [3]. Prediabetes is an early 
stage in the course of type 2 diabetes mellitus. It is associated with 
glucose intolerance and hyperinsulinemia. Recent reports suggest 
that the pre-diabetes stage is also an independent risk factor for 
tuberculosis [4-6]. However, in prediabetes, the glycated hemoglo-
bin (HbA1C) is around 5.7 - 6.4% [7], but authorities still believe 
that HbA1C below 7% is not enough to increase the risk of tuber-
culosis [8]. Therefore, the increased association of tuberculosis 
with prediabetes may be caused by some factors other than the 
glycation state (HbA1c). Hyperinsulinemia may be one such factor. 
It is one of the hallmark features of the prediabetes state [4,9,10]. 
This aspect requires explicit confirmation by observation-based 
studies since if hyperinsulinemia is proved to be a risk factor for 
tuberculosis; it requires a specific understanding to avoid insulin 
supplementation in prediabetes. At the present moment, there are 
some experiences of aggressive insulin therapy in prediabetes to 
reduce HbA1C without considering the insulin status [11-13]. The 
benefit or harm of such studies is still not understood. Moreover, 
currently no definitive view on the matter is existing in the lit-
erature. If insulin per se in hyperinsulinemic state is proved to be 
causative of tuberculosis by observational studies, such practice of 
insulin administration in prediabetes has to be done with caution 
and appropriate guidelines should be framed for the purpose. In-
terestingly, advanced diabetic state, characterised by persistent hy-
perglycemia and hypoinsulinemia due to extensive destruction of 
insulin-producing pancreatic beta cell mass is also associated with 
tuberculosis infection [14-16]. There are established mechanisms 
in the body to cause hypoinsulinemia as a result of chronic hyper-
glycemia [16] where tuberculosis infection is more frequent than 
the usual host. So, both hyperinsulinemia state in prediabetes and 
hypoinsulinemia state in advanced diabetes seem to be risk factors 
for the development of tuberculosis. It appears that both high and 
low concentration of insulin in the natural course of pathogenesis 
of diabetes in the context of existing hyperglycemia is favourable 
for the tuberculosis bacterium to cause the disease. Therefore, the 
presented view regarding altered insulin level and occurrence of 
tuberculosis should be verified on an urgent basis to understand 
whether insulin concentration is critical for predisposition to tu-
berculosis or not.

This work is an outcome of insight gained from working out 
a proposal entitled “Evaluation of human recombinant and oth-
er forms of insulin for reduction of Mycobacterium tuberculosis 
proliferation in in vitro cell culture system - a step towards novel 
antitubercular drug discovery” funded by Department of Biotech-
nology (DBT), Govt. of India, and the same is being acknowledged 
here. DBT grant number: BT/PR3236/MED/30/644/2011.

The authors declare that there is no conflict of interest associ-
ated with this manuscript.

Acknowledgement

Conflict of Interest

Bibliography

1. Drobniewski FA., et al. “Modern laboratory diagnosis of 
tuberculosis”. The Lancet Infectious Diseases 3.3 (2003): 
141-147.

2. Marais BJ., et al. “Tuberculosis comorbidity with com-
municable and non-communicable diseases: integrating 
health services and control efforts”. The Lancet Infec-
tious Diseases 13.5 (2013): 436-48.

3. Alisjahbana B., et al. “The effect of type 2 diabetes mel-
litus on the presentation and treatment response of pul-
monary tuberculosis”. Clinical Infectious Diseases 45.4 
(2007): 428-435.

4. Li C., et al. “Prevalence of pre-diabetes and its associa-
tion with clustering of cardiometabolic risk factors and 
hyperinsulinemia among U.S. adolescents: National 
Health and Nutrition Examination Survey 2005-2006”. 
Diabetes Care 32.2 (2009): 342-347.

5. Haffner SM., et al. “Cardiovascular risk factors in con-
firmed prediabetic individuals. Does the clock for coro-
nary heart disease start ticking before the onset of clini-
cal diabetes?”. JAMA 263.21 (1990): 2893-2898.

6. Viswanathan V., et al. “Prevalence of diabetes and pre-
diabetes and associated risk factors among tuberculosis 
patients in India”. Plos One 7 (2012): e41367.

7. National Diabetes Information Clearinghouse (NDIC). 
“Insulin Resistance and Prediabetes”. (2014).

Citation: Dibyajyoti Banerjee. “Insulin Plays the Role of a Double-Edged Sword for the Pathogenesis of Tuberculosis in the Context of Diabetes Mellitus”.  
Acta Scientific Medical Sciences 2.4 (2018): 01-02.

https://www.ncbi.nlm.nih.gov/pubmed/12614730
https://www.ncbi.nlm.nih.gov/pubmed/12614730
https://www.ncbi.nlm.nih.gov/pubmed/12614730
https://www.ncbi.nlm.nih.gov/pubmed/23531392
https://www.ncbi.nlm.nih.gov/pubmed/23531392
https://www.ncbi.nlm.nih.gov/pubmed/23531392
https://www.ncbi.nlm.nih.gov/pubmed/23531392
https://www.ncbi.nlm.nih.gov/pubmed/17638189
https://www.ncbi.nlm.nih.gov/pubmed/17638189
https://www.ncbi.nlm.nih.gov/pubmed/17638189
https://www.ncbi.nlm.nih.gov/pubmed/17638189
file:///E:/Acta-pdf%27s/ASMS/ASMS-18-ED-072/v
file:///E:/Acta-pdf%27s/ASMS/ASMS-18-ED-072/v
file:///E:/Acta-pdf%27s/ASMS/ASMS-18-ED-072/v
file:///E:/Acta-pdf%27s/ASMS/ASMS-18-ED-072/v
file:///E:/Acta-pdf%27s/ASMS/ASMS-18-ED-072/v
file:///E:/Acta-pdf%27s/ASMS/ASMS-18-ED-072/v
file:///E:/Acta-pdf%27s/ASMS/ASMS-18-ED-072/v
file:///E:/Acta-pdf%27s/ASMS/ASMS-18-ED-072/v
file:///E:/Acta-pdf%27s/ASMS/ASMS-18-ED-072/v
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0041367
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0041367
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0041367


Volume 2 Issue 4 July 2018
© All rights are reserved by Dibyajyoti Banerjee.

8. Leegaard A., et al. “Diabetes, glycemic control, and risk of tu-
berculosis: a population-based case-control study”. Diabetes 
Care 34.12 (2011): 2530-2535.

9. Ramlo-Halsted BA and Edelman SV. “The natural history of 
type 2 diabetes: practical points to consider in developing 
prevention and treatment strategies”. Clinical Diabetes 18.2 
(2000): 80-84.

10. Marzi C. “Is acute-phase serum amyloid a protein a risk fac-
tor for type 2 diabetes: epidemiologic perspective including a 
genetic approach”. LMU München: Faculty of Medicine, Waib-
lingen, Germany. (2014).

11. Del Prato S., et al. “Insulin as an early treatment for type 2 
diabetes: ORIGIN or end of an old question?”. Diabetes Care 
36.2 (2013): S198-S204.

12. ORIGIN Trial Investigators. Basal insulin and cardiovascular 
and other outcomes in dysglycemia”. New England Journal of 
Medicine 367 (2012): 319-328.

13. Diabetes in Control. “ADA: Aggressive Treatment with Insulin 
for Pre- Diabetes” (2012). 

14. Prentki M and Nolan CJ. “Islet beta cell failure in type 2 diabe-
tes”. Journal of Clinical Investigation 116 (2006): 1802-1812.

15. Restrepo BI., et al. “Tuberculosis in poorly controlled type 
2 diabetes: altered cytokine expression in peripheral white 
blood cells”. Clinical Infectious Diseases 47.5 (2008): 634-641.

16. Peiris H., et al. “Increased expression of the glucose-respon-
sive gene, RCAN1, causes hypoinsulinemia, β-cell dysfunc-
tion, and diabetes”. Endocrinology 153.11 (2012): 5212-
5221.

Citation: Dibyajyoti Banerjee. “Insulin Plays the Role of a Double-Edged Sword for the Pathogenesis of Tuberculosis in the Context of Diabetes Mellitus”.  
Acta Scientific Medical Sciences 2.4 (2018): 01-02.

Insulin Plays the Role of a Double-Edged Sword for the Pathogenesis of Tuberculosis in the Context of Diabetes Mellitus

https://www.ncbi.nlm.nih.gov/pubmed/21972407
https://www.ncbi.nlm.nih.gov/pubmed/21972407
https://www.ncbi.nlm.nih.gov/pubmed/21972407
http://journal.diabetes.org/clinicaldiabetes/V18N22000/pg80.htm
http://journal.diabetes.org/clinicaldiabetes/V18N22000/pg80.htm
http://journal.diabetes.org/clinicaldiabetes/V18N22000/pg80.htm
http://journal.diabetes.org/clinicaldiabetes/V18N22000/pg80.htm
https://edoc.ub.uni-muenchen.de/16541/1/Carola_Marzi.pdf
https://edoc.ub.uni-muenchen.de/16541/1/Carola_Marzi.pdf
https://edoc.ub.uni-muenchen.de/16541/1/Carola_Marzi.pdf
https://edoc.ub.uni-muenchen.de/16541/1/Carola_Marzi.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3920777/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3920777/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3920777/
https://www.nejm.org/doi/full/10.1056/NEJMoa1203858
https://www.nejm.org/doi/full/10.1056/NEJMoa1203858
https://www.nejm.org/doi/full/10.1056/NEJMoa1203858
https://www.ncbi.nlm.nih.gov/pubmed/16823478
https://www.ncbi.nlm.nih.gov/pubmed/16823478
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2900313/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2900313/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2900313/
https://www.ncbi.nlm.nih.gov/pubmed/23011918
https://www.ncbi.nlm.nih.gov/pubmed/23011918
https://www.ncbi.nlm.nih.gov/pubmed/23011918
https://www.ncbi.nlm.nih.gov/pubmed/23011918

	_GoBack
	_GoBack

