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Diabetes and TB

•Prior to the insulin era: Diagnosis of DM was a death
sentence.
Leading cause of death was: Tuberculosis.
•During the early 20th century, it was said that a patient
with DM who do not die of diabetic coma, likely to die of
TB
•Howard Root used autopsy studies to conclude that
type-1 DM associated with 10 fold increased risk of TB
• 2015 Bali declaration implemented collaborative frame
work and research for looming twin epidemics (TBDM)



Global Burden of DM and TB

Diabetes-2019 Tuberculosis-2019

•463 millions people living
with DM projected to increase
to 700 millions in 2040
•79% in LMIC
•4.2 millions died during the
year

• 10 millions people living with
TB
•80% in LMIC
•1.2 million people died of TB
during the year





Twin Burden of TB infection and DM 







Risk Factors of Tuberculosis



Implication of DM on TB



Enhancing TB in DM



Pathophysiological Mechanisms underlying TB-DM interaction



Consequences of DM on Clinical Characteristics of TB

1.Age
Data available till now proves that DM-TB patients are of older age than those who do
not suffer from DM; the reason may be because DM type 2 persists more in old age
people.
2.Gender

It is still controversial that DM-TB is gender specific or not; however, some reports show
it is indeed gender specific and persists more in men than women.
3.Symptoms

Symptoms of DM and TB are weight loss and fatigue which are common for both
diseases However, some literature states that body weight of DM-TB patient is usually
more than the TB patients not affected by diabetes

Pulmonary/Extrapulmonary
Involvement of extrapulmonary cases has been reported to be less common among
diabetic TB patients than in non-diabetics and found more in pulmonary cases.



Diabetes as a Risk Factor for TB

A review by Stevenson et al. reported that diabetes increases TB risk 1.5 to 7.8 times
whilst another meta-analysis by Jeon and Murray found that the relative risk for TB

among diabetes patients was 3.11

In the latter review, among TB patients, diabetes prevalence ranged from 1.9% to as
high as 35% after screening; and the highest rates were among regions of the world
with the highest diabetes prevalence

Again, an American study reported that the odds ratio of multidrug-resistant (MDR) TB
associated with diabetes patients is 2.1.

Although type 2 diabetes is more prevalent worldwide, the risk of tuberculosis in type 1
diabetes is three to five times higher due to relatively poorer control, lower body
weight, and young age of affected persons .



TB as a Risk Factor for Diabetes

Whilst the bidirectional relationship between diabetes and TB has long been recognized,
dedicated studies to assess whether TB increases the risk of diabetes are few.

. TB can lead to impaired glucose tolerance (IGT) and new onset diabetes

. Generally, IGT normalizes after the TB has been successfully treated, but it remains a
significant risk factor for developing type 2 diabetes in the future

Basoglu et al. , in a study of active TB patients without any history of diabetes mellitus, found
glucose intolerance among 10.4% and diabetes in 8.6% in his cohort; and compared with a
matched control group of community-acquired pneumonia,

It may worsen glycemic control in previously diagnosed diabetes patients .

The latter situation may therefore warrant adjustment in doses of antiglycemic agents or a
complete switch to insulin therapy.



Effect of Diabetes Mellitus on Pulmonary TB



Effect of DM on treatment outcomes of TB

Increased Risk of DR-TB





Atypical X-Ray Pattern in TB DM



TYPICAL CHEST X-RAY



ATYPICAL CHEST X-RAY



Screening of DM in Tuberculosis

All pts of TB must be screened for DM as we do for HIV

A FBG ≥ 126 mg/dL is diagnosed as DM;

FBG 110 to 125 mg/dL is considered as impaired fasting glucose

Patients with RBG ≥ 200 mg/dL should be diagnosed as diabetes and referred for 
management of DM.
RBG between ≥ 100 and < 200 mg/dL is suggestive of retesting and FBG should be 

utilized for screening in the next patient visit.

Confirmatory assays such as OGTT and estimation of HbA1c can be used for cases 
primarily diagnosed using glucometers

A study from South India that compared the performance of HbA1c and FPG evaluated 
HbA1c as a better diagnostic tool for the identification of newly diagnosed DM among 
patients with TB. 

HbA1c > 7.0 has been associated with a three times increased risk of active TB (Hazard 
ratio: 3.11) whereas HbA1c < 7.0 is associated with protective effects



Patients with Tuberculosis Patients with Diabetes Mellitus

Diabetes Mellitus
•RBG >200 mg/dL
•FBG>126 mg/dL
•HbA1c>6.5%

Screen-positive 
patients with TB

•(cough of any duration, 
fever, unexplained 
weight loss, night 
sweets, hemoptysis) or 
suggestive chest X-ray

Microbiological 
confirmation

•Sputum Smear 
microscopy
•Gene Xpert MTB/RIF 
assay or CBNAAT
•Liquid culture-based DST
•Line Probe assay
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Diagnosis of TB DM





Management of Co-morbid Diabetes and TB

Despite suggestions that diabetes may lead to more severe disease, death, and
relapse, the dosage regimen and duration of anti-TB drugs among those with
or without TB are not different.

Traditionally, most centers treat TB for six months, comprising an initial
intensive phase of 2 months of rifampicin, isoniazid, pyrazinamide, and
ethambutol and a further 4-month continuation phase of rifampicin, isoniazid
and ethambuol.

Intensive Phase (IP) Continuation Phase (CP)
2HRZE 4HRE

Diabetes is often associated with numerous complications such as peripheral 
neuropathy, retinopathy, and compromised kidney function. 
Therefore, management of concurring toxicities such as INH-induced 
peripheral neuropathy should be done
The use of pyridoxine (vitamin B6) along with INH is therefore mandatory in 
patients with DM



Drug Interaction of Anti-TB & Anti-DM Drugs

Anti TB Drugs Anti Diabetes Drugs
1.RIFAMPPICIN which is key among the cocktail of anti-
TB drugs, through enzyme induction, accelerates the
metabolism of

2. ISONIAZID antagonizes the action of

. In some situations, isoniazid decreases the metabolism
of oral antiglycemic agents and increases their plasma
levels, such as cytochrome P2C9 (CYP2C9) involved in
the metabolism of sulphonylureas;

May worsen treatment outcomes in TB management .

Rifampicin

• Sulphonylureas and biguanides, reducing their plasma
levels of and thereby leading to hyperglycemia Among
nondiabetics, it enhances the intestinal absorption of
glucose

sulphonyl urea and worsens glycemic control

• Sulphonylureas and decreases BS level

• however, it is thought that the inducing effect of
rifampicin far outweighs this inhibitory effect .

• Theoretically, dipeptidyl peptidase (DPP) IV inhibitors
may cause immune paresis and possibly worsen
treatment outcomes in TB management .

• Thiazolidinediones may be substrates for the
cytochrome P450 enzymes, which are induced by
rifampicin.

• Rosiglitazone is metabolized largely by CYP2C8, and
rifampicin decreases concentrations of rosiglitazone by
54–65% and pioglitazone by 54%



Sub Optimal Response to Anti-TB Drugs

In a cross-sectional study conducted in South India, a significantly higher
proportion of patients with DM demonstrated resistance to RIF (27%) as
compared to patients without diabetes (8.8%, p < 0.01) .
A Turkish study reported that plasma INH and RIF concentrations in TB patients

with diabetes were 50% lower than those observed in TB patients without DM .

In a recent study from India, TB patients with DM had lower serum
concentration of INH and PZA as compared to patients without DM and the
effect was linked to hyperglycemia.

. Therefore Routine monitoring of therapeutic drug responses and fortification
of TB regimen such as use of higher doses or extended treatment duration is
advocated especially in patients at risk of inferior treatment outcome



Glycaemic Control in TB DM

An accepted target for glucose control in diabetes is an HbA1c < 7% (53 mmol/mol), as 
recommended by the American Diabetes Association, although the American College of 
Physicians recently recommended HbA1c levels of 7–8% .

The next question is how optimal glycaemic control can be achieved.
. We first address the choice of glucose-lowering drugs, discussing three classes of drugs: 
biguanides, sulphonyl urea derivates and insulin.

Metformin is the first choice glucose-lowering agent recommended in type 2 diabetes, and 
there is no reason this should be different for patients with active TB disease.
The advantages of metformin :  

extensive experience with the drug,
extremely low risk of hypoglycaemia
effectiveness,
low cost
beneficial effects on cardiovascular disease
lack of clinically relevant interaction with rifampicin and a potential benefit on TB itself.                                      



Abstract
A potential new approach to TB therapy is to augment protective host immune responses.
We report that the antidiabetic drug metformin (MET) reduces the intracellular growth
of Mycobacterium tuberculosis (Mtb) in an AMPK (adenosine monophosphate–activated
protein kinase)–dependent manner. MET controls the growth of drug-resistant Mtb strains,
increases production of mitochondrial reactive oxygen species, and facilitates phagosome-
lysosome fusion. In Mtb-infected mice, use of MET ameliorated lung pathology, reduced
chronic inflammation, and enhanced the specific immune response and the efficacy of
conventional TB drugs. Moreover, in two separate human cohorts, MET treatment was
associated with improved control of Mtb infection and decreased disease severity.
Collectively, these data indicate that MET is a promising candidate host-adjunctive therapy
for improving the effective treatment of TB.



Management of diabetes mellitus in patients with 
tuberculosis : Insulin

is the most preferred treatment in patients with severe TB because of its anabolic actions, 
regulation of appetite, promotion of weight gain, low potential for drug interactions with the 
anti-TB agents, and effect on producing a general sense of wellbeing. 

In addition, it provides the practical advantage of reducing the pill burden thereby improving 
chances of treatment adherence to the TB regimen. 

As recommended by the RSSDI, insulin must be used in newly diagnosed DM patients with 
HbA1c > 9.0%, FBG > 250 mg/dL, ketone bodies, symptoms of hyperosmolar state, and for those 
in a catabolic state.
In patients already on OADs, insulin may be added to ongoing therapy if the patient is poorly 
controlled and has a low BMI. 
Regular monitoring of glycemia and adoption of lifestyle interventions are advised to 
complement ongoing insulin treatment for better management of DM.

Appropriate dose adjustments for insulin are critical as requirements vary during the course of 
treatment: after attainment of glucose control, reduction in infection load, and improvements in 
appetite. 



MDR-TB in patients with DM 

Delays in mycobacterium TB clearance during treatment and treatment failures predispose 
patients with DM to an increased risk of primary MDR-TB.

Numerous studies have identified a 2- to 9-fold increase in the risk of MDR-TB among patients 
with DM as compared to nor-moglycemic individual 

Rapid molecular techniques (CB-NAAT and LPA) or 
liquid and culture DST should be employed for prompt diagnosis of resistance Patients.

Overall, metformin has a favorable pharmacokinetic and safety profile for use with bedaquiline. 
Metformin is also known to restrict intracellular replication of MDR strains and can therefore be 
a potentially viable option for the co-management of DM and MDRTB
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TB DM and HIV

Sub-Saharan countries with a high TB–HIV burden are witnessing the most rapid growth in
diabetes prevalence, while some other countries where TB–diabetes is common (e.g., India
or Indonesia) show significant growth of the HIV epidemic
.
HIV is associated with diabetes; in a study in Tanzania, glucose metabolism disorders were
six-fold more common among HIV-infected individuals compared to age- and weight-based
control.
. Finally, in part due to the successful roll-out of antiretroviral treatment, increasing numbers
of HIV-infected patients are surviving to older ages and become at increased risk of
developing diabetes

. Therefore, a growing number of people may be affected by diabetes, HIV and active TB at
the same time

. In such cases, there is an even higher risk of drug–drug interactions, toxicity and overlapping
side-effects, for which clinicians will need guidance.



Recommended Lifestyle Modifications



Chronic kidney disease Chronic kidney disease 
(CKD) and TB DM

CKD is known to adversely impact multiple immune functions (phagocytosis, B cell and T cell
response) and substantially increase the risk of acute and chronic infections such as TB, HIV,
and hepatitis B virus (HBV)

Although there is dearth of studies reporting the prevalence of TB-DM and comorbid CKD,
the occurrence of TB has been found to be higher in patients with DM undergoing dialysis .

A study conducted in a tertiary care hospital from North India showed that patients with
type 1 DM had high rates of positive M. tuberculosis culture and a significant number of
patients among these had CKD (31.2%; p < 0.001).

The risk of under-dosing can jeopardize TB outcomes and regular monitoring of treatment
outcomes and adverse events is therefore essential to achieve optimal therapy



Recommendations for DM-TB in Patients with 
Comorbid Chronic Kidney Disease



Chronic liver disease and TBDM

As with CKD, there are limited studies reporting the coexistence of DM-TB in patients
with CLD

The treatment of TB in patients with CLD is challenging due to the lower threshold of
drug-induced hepatitis and hepatotoxic events in these patients with preexisting liver
impairment.

The three core first-line anti-TB drugs, INH, RIF, and PZA, are associated with
hepatotoxicity with RIF being least and PZA having the highest potential.

Most second-line anti-TB drugs are safe and associated with mild and reversible hepatic
adverse events



Recommendation for DM-TB Patients with 
Comorbid Chronic Liver Disease





Key Issues Related to Treatment of Combined 
Diabetes and Tuberculosis





Improved Coordination between government initiated services

for communicable (NTEP) and non-communicable disease

(NPCDCS) to build strategies to lower the DM-TB burden

Increasing awareness of the DM and TB co-existece among

patients and healthcare professionals

Propagating important of self-assessment of TB symptoms

among patients with DM

Implementation of infection control measures at DM clinics such

as improved ventilation, prevention of crowding and separate

waiting areas for TB suspected patients

DM treatment at TB centers to avoid contact of sputum positive

patients with vulnerable DM patients

Public Health Measures



Conclusion

There is an unholy alliance between TB and diabetes, and they both impact the
presentation of each other .
.
There should be routine screening DM in all TB patients, especially at the time of
diagnosis.

Among patients with diabetes, there is a stronger case to be made for screening for TB
routinely or at the least suspicion.
With regard to treatment there are many challenges in tackling combined management of
TB-DM and TB-DM-HIV.

TB treatment has to be intensified and special attention must be paid to drug resistant TB
by chest expert. Similarly Glycemic control needs close collaboration with diabetologist.

Strategies for the prevention of TB must continually be emphasized and
TB prevention therapy in DM and LTBI should also be explored.




