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Introduction

Tuberculosis (TB) is the leading cause of deaths from a single
infectious disease globally [1]. People from low- and middle-
income countries are at a high risk of developing TB [2,3], with
over 95% of TB cases and deaths occurring in LMICs [4]. As a
long-term infectious disease, TB may lead to the breakdown of
immune surveillance [5], increasing one’s susceptibility to other
conditions such as Non-Communicable Diseases (NCDs) [6,7]
(cancer, diabetes, respiratory and cardiovascular diseases),
which together contribute to two thirds of the global mortality
[8]. The global burden of Non-Communicable Diseases (NCDs),
in particular, accounts for two-thirds of mortality worldwide.

The co-occurrence of two or more chronic diseases in one
individual at one point of his/her life is typically referred to as
multi-morbidity [9,10]. Multi-morbidity is becoming a primary
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Abstract

Globally, the incidence of Tuberculosis (TB) is declining
very slowly, and the Non-Communicable Disease (NCD)
burden for many countries is steadily increasing. But, tuber-
culosis is a leading cause of mortality in low- and middle-
income countries. TB multi-morbidity, TB and at least one
non-communicable diseases is common, but studies are
rare. Several NCDs, such as diabetes mellitus, cardiovascular
diseases, cancer, and chronic respiratory disease were asso-
ciated with TB and prevalence of self-reported TB increased
linearly with increasing numbers of NCDs. Among those
with TB, the most prevalent combinations of NCDs were
cardiovascular disease (angina) and depression, followed
by diabetes and arthritis. The objective of this seminar is
to review published study of non-communicable disease in-
cluding it is type, magnitude and mechanism of interaction
among TB patient. Urgent research to understand, prevent
and manage NCDs in people with TB is important.

concern in our global healthcare system, especially for LMICs
where there is a need to consider economic restraints when
planning levels of care [11]. There is evidence that multi-mor-
bidity may occur in 1 out of 4 adults across LMICs [12], and that
its prevalence may be increasing due to increasing life expec-
tancy in these settings [13].

In countrieS where TB is endemic [4], a concerning rapid in-
crease in NCDs has been reported, especially in sub-Saharan
Africa [3] and in South Asian regions [14], and particularly for
those NCDs associated with TB. First, most research consider-
ing TB multi-morbidity presence of TB alongside one or more
chronic conditions has included small-scale studies [15], been
restricted to a single country [16-18], or only considered one
comorbid chronic condition [19,20]. Therefore, given the afore-
mentioned knowledge gap, the aim of this seminar was to re-
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view non-communicable disease among TB patient including
their interaction mechanism, types and way of prevention and
control strategy [21].

Presence of a NCD may indicate the need to actively screen
for TB, especially in high-burden countries, which can help im-
prove early and increase TB case detection. Similarly, diagnosis
of TB should alert clinicians to actively screen for common non-
communicable comorbidities, which may otherwise go undiag-
nosed, especially in low- and middle income countries where
services for NCDs are vastly underdeveloped. Finally, preventive
therapy for TB may be warranted in individuals with some of
these comorbidities.

Review on non-communicable disease among TB patient

Some preliminary research has suggested that TB multi-
morbidity is associated with increased use of healthcare ser-
vices [22,23], increased symptom complexity [24], high prema-
ture mortality risk [25,26], increased disabilities [27,10], poor
quality of life [27-29] frequent hospitalization [30,31], and high
healthcare expenses [6]. Despite the negative consequences as-
sociated with TB multi-morbidity, TB services tend to be single
focus programs that rarely screen for NCDs, and NCD care itself
is also limited and rarely provided, especially in LMICs. Some
studies have reported NCD screening in tuberculosis patients;
however, they focused mainly on diabetes [5-7].

Types of NCDs among TB patient

A several NCDs such as: Cardiovascular (angina, arthritis),
chronic respiratory disease (asthma), diabetes, depression,
edentulism, hearing problem, schizophrenia, and visual impair-
ment were assessed in the WHS [1]. Additionally, there is evi-
dence of an increased prevalence of mental health problems in
those diagnosed with TB. This rapid increase of NCDs may be
because of an ageing population, rapid urbanization, changes
in environmental factors and lifestyle changes. People living
with chronic communicable diseases such as tuberculosis (TB)
is most likely to develop comorbidity with NCDs’ with the in-
crease of chronic communicable and NCDs, primary health care
services are confronted with a huge challenge [32,33].

Diabetes mellitus among TB patient

Diabetes is a chronic (long-lasting) disease that affects how
the body turns food into energy. Tuberculosis (TB) is a serious
health threat, especially for people living with diabetes. Two
TB-related conditions exist: latent TB infection and TB infection.
People with latent TB infection are not sick because the body
is able to fight the bacteria to stop them from growing. People
with TB disease are sick and have active TB because the body
cannot stop the bacteria from growing. People living with dia-
betes who are also infected with TB are more likely to develop
TB disease and become sick with TB. Someone with untreated
latent TB infection and diabetes is more likely to develop TB
disease than someone without diabetes. Without proper treat-
ment, diabetes and TB can increase health complications. The
prevalence of DM among TB cases was 9.9% which is more than
two folds higher than the occurrence of DM in the general pop-
ulation of Eritrea [34].

DM may increase susceptibility for pulmonary TB via mul-
tiple mechanisms. Those directly related to hyperglycemia and
cellular insulinopenia and the indirect effect on macrophages
and lymphocytes function, leading to diminished ability to con-
tain the TB. DM is known to affect chemo taxis, phagocytosis,

activation and antigen presentation by phagocytes in response
to TB. Chemo taxis of monocytes is impaired, and this defect
does not improve with insulin. It is known that DM is a moder-
ate to strong risk factor for the development of active TB [22].

Cardiovascular diseases among Tb patient

The burden of Cardiovascular Disease and tuberculosis (CVD)
is enormous worldwide. CVD rates are rapidly increasing in low-
and middle-income countries. Public health programs have
been challenged with the overlapping tuberculosis and CVD ep-
idemics. Monocyte/macrophages, lymphocytes and cytokines
involved in cellular mediated immune responses against Myco-
bacterium tuberculosis are also main drivers of atherogenesis,
suggesting a potential pathogenic role of tuberculosis in CVD
via mechanisms that have been described for other pathogens
that establish chronic infection and latency. Tuberculosis (TB) is
a dominant cause of mortality from a single infectious disease
agent. It is a global health issue that has been tagged as a public
health emergency for decades. The disease process, which is
caused by Mycobacterium Tuberculosis (MTB), affects the respi-
ratory system as well as many other organ systems in the body,
such as the lymphatic system, Central Nervous System (CNS),
gastrointestinal system, and Cardiovascular System (CVS) [23].

Generally, cardiovascular diseases are the leading cause of
death worldwide, with most of the mortality in low and middle-
income countries. Also, the high mortality rate of TB is skewed
to these regions, making the mortality of TB with CVS involve-
ment exceptionally high [21]. The multisystem involvement of
TB impacts the cardiovascular system in various forms. While
pericarditis caused by TB is quite common, other complications
like myocarditis, coronary artery disease, and otitis are rarer,
necessitating a high index of suspicion and holistic manage-
ment [24].

Cancer among Tb patient

Lung cancer has been recognized as one of the greatest com-
mon cancers, causing the annual mortality rate of about 1.2
million people in the world. Lung cancer is the most prevalent
cancer in men and the third-most common cancer among wom-
en (after breast and digestive cancers). Recent evidences have
shown the inflammatory process as one of the potential factors
of cancer. Tuberculosis (TB), pneumonia, and chronic bronchi-
tis are among the most important inflammation-inducing fac-
tors in the lungs, among which TB has a more profound role in
the emergence of cancer. TB is one of the important mortality
factors throughout the world, and 205,000 death cases are re-
ported annually due to this disease. Chronic inflammation and
fibrosis due to TB can induce genetic mutation and alternations.
Parenchyma tissue of lung is involved in both diseases of TB and
lung cancer, and continuous cough in lung cancer, morphologi-
cal vascular variations, lymphocytosis processes, and genera-
tion of immune system mediators such as interleukins, are all
among the factors leading to the hypothesis regarding the role
of TB in lung cancer.

Chronic respiratory among Tb patient

Chronic Obstructive Pulmonary Disease (COPD) and tuber-
culosis (TB) are two important causes of mortality and mor-
bidity in our country and are among top 10 causes of death.
The interrelationship between TB and COPD is very complex. A
substantial number of TB patients develop post-tubercular air-
way disease or TB-associated COPD. This is the most commonly
reported relationship. However, many different associations
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have also been published. COPD patients are also at high risk
of developing pulmonary TB [1]. COPD is a common comorbid-
ity in patients with TB, second only to diabetes [1], History of
TB negatively impacts the long-term course of COPD with early
mortality and increased frequency of exacerbations [1], COPD
also alters the clinical presentation of TB and is a risk factor for
increased morbidity and mortality from TB [40]. Smoking, TB,
and COPD all damages the lungs. Smoking suppresses the in-
nate and adaptive immune response with decreased levels of
pro-inflammatory cytokines and circulating immunoglobulin
and reduces the activity of alveolar macrophages, dendritic
cells, and natural killer cells. This complex interrelationship of
smoking, COPD, and TB with increased expression of proteolytic
enzymes, cytokines, and interleukins results in the structural
damage seen in both COPD and TB [33].

Magnitude

Despite this, evidence on NCD multi-morbidity in people
with TB remains scarce, with numerous gaps and limitations in
the literature. The prevalence of one or more of these NCDs
was 68.8% in people with TB, and 34.4% in people without TB.
Among those with TB, the strongest correlations in terms of the
pairs of NCDs were observed for depression and schizophrenia,
followed by cardiovascular disease such as arthritis and angina.
The most prevalent pairs of concurring NCDs among people with
TB were angina and depression (15.3%), followed by arthritis
and asthma (14.6%), asthma and angina (10.7%), and depres-
sion and arthritis (9.7%). people with TB could be attributable
to NCDs including depression, angina, schizophrenia, asthma,
arthritis and diabetes. NCDs were three times higher in TB pa-
tient than NCDs in participants without TB. Moreover, in people
with TB, just over 55% of total were in patients with 2 or more
NCDs, 24% in patients with one NCD and 21% in patients with
no NCD according to one study [1]. This epidemiological shift
adds to the existing infectious disease load, creating a double
burden of communicable diseases and NCDs in the populations
[25].

Interacting mechanism

Strong association between active TB disease and NCDs that
exercise a toll on the immune system. Factors associated with
TB-NCD multi-morbidity may include older age, gender and low-
er socio-economic status. Moreover, TB-NCD multi-morbidity
has been found to have negative effects on physical and mental
health and quality of life. However, most NCDs, like most infec-
tious diseases, are more common in the lower socioeconomic
groups. This is certainly true in high-income countries, but also
to a growing extent also in middle- and low-income countries.
Therefore, the double burden of communicable diseases and
NCDs is most pronounced among the poor, and this is further
underscored by the causal links between them. There is a grow-
ing body of evidence describing the links between Tuberculosis
(TB) and a number of NCDs and their risk factors, such as DM,
smoking- and alcohol-related conditions, COPD, mental illness
and malnutrition, are responsible for a significant proportion of
TB cases [18].

Risk factor

The relationship between TB and chronic physical conditions
may be bidirectional. Several health conditions, such as diabe-
tes [35-37] and chronic lung diseases including chronic obstruc-
tive pulmonary disease and silicosis [6], have been previously
reported as important risk factors for TB. TB comorbidity with

Non-Communicable Diseases (NCDs) and other Communicable
Diseases (CDs) is highly prevalent in TB endemic regions of the
world. The determinants of multi-morbidity include socioeco-
nomic factors (unemployment, deprivation level, and economic
restrains), low accessibility to healthcare [38], and health risk
behaviors (low physical activity, poor diet) [38,39].

In addition, factors associated with increased risk of TB have
been widely reported, including malnutrition, diabetes [16],
poverty, overcrowding [40], alcoholism, smoking [6], Human Im-
munodeficiency Virus (HIV) and chronic pulmonary disease [5].
All these determinants are very evident and alarming in LMICs
[41]. Current reports show a growing evidence of links between
communicable diseases and NCDs, or risk factors thereof such
as tobacco use, physical inactivity, unhealthy diet, the harmful
use of alcohol, and cardio-metabolic risk factors such as high
blood pressure, overweight/obesity, and dyslipidemia [2,3,16].

Prevention and control strategies

The rise of NCDs is important for TB control for a variety of
reasons. First, many NCDs are risk factors for TB, especially for
progression from infection to disease due to negative impact on
host defense mechanisms against Mycobacterium tuberculosis.
Secondly, NCDs may complicate treatment and management of
TB, due to clinical challenges (among people with DM) as well
as behavioral challenges (among people with alcohol use disor-
ders). Thirdly, TB can trigger or aggravate NCDs. For instance,
TB, like other infections, can worsen glucose control and trigger
DM, and a history of TB, although not a classical risk factor for
COPD, is one of the leading causes of lung sequelae and bron-
chiectasis, and has been identified as an independent risk factor
for COPD in a recent review [31]. The absence of investigation
of NCD co- and multi-morbidity amongst patients with TB may
impact negatively on the success of TB control programs [40]. In
addition, TB, and especially MDR-TB, may aggravate the social
and financial stress contributing to substance abuse and men-
tal iliness. However, the link between TB and NCDs also creates
opportunities for improved diagnosis and management of both
[8].

Population attributable TB risk estimates for diabetes, mal-
nutrition, smoking, excessive alcohol use, and HIV infection are
high. Kaplan et al, The Lancet 2009, Decision-making based on
data and evidence (vital statistics, surveillance and outbreak in-
vestigations, laboratory science), A focus on populations rather
than individual, A goal of social justice and equity, An emphasis
on prevention rather than curative care.

Globally, TB incidence is declining, but at a slow pace. Ad-
ditional efforts are needed to speed up the decline. Improved
diagnosis and treatment of all forms of TB will be required,
backed by poverty alleviation and general socioeconomic de-
velopment, for long-term TB control and elimination. However,
there is also a need to address a set of major TB risk factors and
comorbidities.

Conclusion

TB is more common among people with the NCDs reviewed
here than among the general population. Low- and Middle-In-
come Countries (LMICs) are experiencing an increasing double
burden of communicable and Non-Communicable Diseases
(NCDs), with limited capacity of the health system to address
non-communicable diseases in addition to endemic communi-
cable diseases such as Tuberculosis (TB) Current reports show a
growing evidence of links between communicable diseases and
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NCDs are tobacco use, physical inactivity, unhealthy diet, the
harmful use of alcohol, and cardio-metabolic risk factors such as
high blood pressure, overweight/obesity, and dyslipidemia. The
secondary objective of the study was to investigate factors asso-
ciated with tuberculosis, TB-diabetes and TB-hypertension co-
morbidities, and to assess the feasibility of integrating screen-
ing for non-communicable diseases and their risk factors into
routine tuberculosis care.

The growing burden of NCD has important implications for
TB epidemiology, TB case management and TB treatment out-
comes. Several NCD put people at increased risk for M. tubercu-
losis infection and weaken immune responses which increases
risk for TB. Some of them can make detection more difficult, af-
fect TB drug effectiveness, worsen the general conditions of the
patient, worsen treatment adherence, and increase the risk of
treatment failure, TB recurrence and death. At the same time,
these diseases and conditions are preventable and treatable.
TB programs and clinicians treating TB must work more closely
with those in general health services providing prevention and
care for NCDs, within the context of primary care and the gen-
eral health system. Ultimately, the many opportunities for im-
proved collaboration, which will strengthen control efforts in
both communicable and non-communicable disease control,
will need to be exploited to provide the best care and have a
greater impact on both TB and NCD control.
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