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Introduction

Tuberculosis (TB) is one of the major public health 
threats, competing with the human immunodeficiency 
virus (HIV) as the cause of death due to infectious dis-
eases worldwide. TB is the ninth leading cause of death 
worldwide and the leading cause from a single infec-
tious agent, ranking above HIV/AIDS [1]. In 2016, an es-
timated 10.4 million people fell ill with TB among whom 
56% were living in five countries: India, Indonesia, Chi-
na, the Philippines and Pakistan [1]. TB is a multisystem 
disease with myriad presentations and manifestations 
that typically affect the lung, but can also affect any or-
gan or tissue, excluding only the hair and nails. Although 
pulmonary tuberculosis (PTB) accounts for the major-
ity of cases and is the main transmissible form of the 
disease, extrapulmonary tuberculosis (EPTB) also con-
tributes to the burden of disease and does not receive 
specific attention in international control strategies [2]. 
We aimed, through this review, to give an update on the 
epidemiology, the risk factors and the main prevention 
strategies of EPTB.

Review of Current Epidemiological Data

EPTB represented 15% of the 6.3 million incident 
cases that were notified in 2016, ranging from 8% in the 
WHO Western Pacific Region to 24% in the WHO East-
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vous system accounted for 23%, and TB lymphadenitis 
for 21%. Other types of EPTB were musculoskeletal sys-
tem, miliary, peritoneal, abscess, urogenital, cutaneous 
and gastrointestinal involvement which ranged between 
1% and 18% [18]. In two provinces in Turkey, pleural TB 
was the most involved EPTB site (41.4%), followed by 
lymphatic (25.7%) and genitourinary system (7.8%) [19]. 
In countries with epidemic TB, urogenital tuberculosis is 
the most common form among EPTB, while in countries 
with low incidence rates, it is revealed to be rare [20]. It 
has been estimated that the proportion of patients with 
concomitant PTB ranged from 2 and 10% of patients 
in developed countries and increased up to 15-20% in 
developing countries [21]. Another Omani study con-
ducted between 2006 and 2015 showed that the most 
common sites of EPTB were the lymph nodes (42%) and 
the abdomen (31%), followed by brain (10%) and mus-
culoskeletal tissue (10%) [9]. In fact, EPTB site has been 
associated with the immune status of TB patients, since 
there is increased susceptibility for reactivation and 
dissemination of tuberculosis in these patients. Among 
patients hospitalized with EPTB, those coinfected with 
HIV and low CD4 counts (< 100/mm3) were more like-
ly to have “severe” sites of disease such as meningeal 
and disseminated TB (Adjusted OR 1.6; 95% CI 1.0, 2.4), 
compared to lymphatic EPTB. Furthermore, patients 
with concomitant pulmonary tuberculosis were more 
likely to have disseminated EPTB (Adjusted OR 1.9, 95% 
CI 1.3, 2.8) [16]. The spectrum of EPTB is large and se-
vere forms are a grave threat to patients’ health. There-
fore, investigating EPTB determinants and identifying 
patients at higher risk of EPTB involvement is urgent-
ly needed in order to improve TB management and to 
ameliorate the diseases prognosis.

Extrapulmonary Tuberculosis Risk Factors

Understanding the risk factors of EPTB is a crucial 
step to target the preventive strategies and to address 
authorities to implement effective interventions ac-
cordingly. These factors are myriad and need more at-
tention to pay due to variation in the pathogenesis of 
each EPTB site.

Immunological risk factors

HIV infection is the greatest risk factor for the devel-
opment of EPTB disease in persons with latent TB, due 
to a weakened immune system. The risk of TB progres-
sion is much higher at about 10% per year in HIV-pos-
itive and other immune-compromised individuals and 
who are not receiving highly active treatment for HIV 
[22]. A systematic review of 16 studies from 1984 to 
2016 studying the association of HIV infection and EPTB 
showed increased odds of EPTB compared with PTB 
among HIV-infected individuals [23]. The close associ-
ation between HIV infection and EPTB is very likely due 
to deficiency of CD4+ T cells among HIV infected pa-
tients. It is well known that HIV targets on CD4+ T cells 
and causes reduced CD4+ T cells and less cytokine pro-

ern Mediterranean Region [1]. In Sub-Saharan Africa, 
North America and in Australia EPTB had exceeded 30% 
of all new and relapse tuberculosis cases in 2016 [1]. In 
Cambodia, a high burden-country of TB (222/100,000 
populations), it has been estimated that EPTB account-
ed for 34% of all TB cases. Of these, 16% were children 
aged under 15 years [1]. EPTB rates varied widely ac-
cording to the socio-economic level of the country and 
to the resources devoted to TB programs. The propor-
tion of EPTB among all the reported tuberculosis cases 
has experienced an increase in different populations as 
well, with the rise of HIV epidemic in many regions of 
the world accounting for 19.3% (5.8 to 44.4%) of all TB 
notified cases in the European Union, 18.7% in the USA 
and 12% in Brazil [3-5]. In contrast to PTB, EPTB rates 
are not decreasing: The proportion of EPTB increased 
from 16.4% in 2002 to 22.4% in 2011 in the European 
Union [3]. According to the Center for Disease Control 
and Prevention (CDC), the proportion of EPTB among all 
TB cases remained high, and the overall decline in TB 
cases since 1953 has been almost exclusively due to a 
reduction in pulmonary TB and not to EPTB [6]. PetoHM 
demonstrated that the proportion of EPTB cases in the 
USA has been rising from 15.7% in 1993 to 21% in 2006 
due to a slower rate of decline in EPTB compared to PTB 
[4]. Likewise, in Australia, EPTB makes up over 50% and 
this proportion has been reportedly increasing in many 
Western regions as well [4,7]. The National Surveillance 
System of TB in Germany reported that the mean annu-
al incidence rate of notified TB was 6.3/100,000 popu-
lation from 2002 to 2009 and that 30.8% patients had 
EPTB of patients with information on the anatomic site 
of the disease [8].

However, EPTB is largely undiagnosed in developing 
countries due to the difficulties in its diagnosis, especial-
ly when visceral sites are involved. Thus, EPTB deserves 
an increasing focus in these areas. Previous studies con-
ducted in Oman, India and Saudi Arabia showed that 
EPTB patients accounted for 37%, 16% and 57.5% of 
all notified TB cases, respectively [9-11]. A recent study 
conducted in South Africa showed a significant decrease 
of 13% in overall number of TB, while TB meningitis and 
TB of bones increased significantly and TB pleural effu-
sion and lymphadenopathy remained the same [12]. A 
study conducted in Cameroon including 984 patients in 
2010 showed that about a quarter of patients with PTB 
have also EPTB (26.6%) [13].

Extrapulmonary Tuberculosis Tropism

The commonest EPTB reported sites were lymph 
node, pleura and urogenital tuberculosis [2,14,15]. Lym-
phatic system accounted for 28% in USA [16], 39.4% in 
Turkey [15] and 31% in South Africa [14] of all EPTB cas-
es. In some countries, TB of bone and joints had reached 
the leading position among EPTB cases, such as in Russia 
(34.5%) [2] and in Taiwan (24.5%) [17]. Among 141 EPTB 
patients in Istanbul over 7 years, TB of the central ner-
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of view, genetic polymorphisms in interleukin were as-
sociated with pleural TB [39].

Lymph node pathogenesis

Concerning lymph node TB, the pathogenesis is quite 
different, since it is most frequently transmitted from 
infected animals. In consumed raw milk, the identifi-
cation of M. bovis and atypical mycobacteria has been 
described in Tanzania, M. bovis and M. africanum in Ni-
geria, M. bovis in Tunisia, and atypical Mycobacterium 
species in Turkey and Brazil [40]. After invasion by oral 
or respiratory routes, the pathogen is actively phagocy-
tosed by macrophages. Then, it is captured in region-
al lymph nodes and causes clinical manifestations of 
lymph node TB.

Extrapulmonary Tuberculosis Prevention Strate-
gies

The WHO framework

With a vision to progress towards finally eliminat-
ing tuberculosis, the World Health Organization (WHO) 
has developed a global TB strategy with a perspective 
beyond 2015. It includes, a goal to reduce global TB 
incidence from > 1000 cases per million population to-
day to < 100 cases per million by 2035 [41]. In low-in-
cidence countries, a framework has been implemented 
to prioritize interventions required for these countries 
to progress first towards “pre-elimination” (< 10 cases 
per million) and eventually the elimination of TB as a 
public health problem (< 1 case per million). This frame-
work presented a tailored response to these challenges, 
grouped into eight priority action areas: 1) Ensure polit-
ical commitment, funding and stewardship for planning 
and essential services; 2) Address the most vulnerable 
and hard-to-reach groups; 3) Address special needs of 
migrants and cross-border issues; 4) Undertake screen-
ing for active TB and latent tuberculosis infection in TB 
contacts and selected high-risk groups, and provide ap-
propriate treatment; 5) Optimize the prevention and 
care of drug-resistant TB; 6) Ensure continued surveil-
lance, program monitoring and evaluation and case-
based data management; 7) Invest in research and new 
tools and 8) Support global TB prevention, care and 
control. The overall approach needs to be multisectoral, 
focusing on equitable access to high-quality diagnosis 
and care, and on addressing the social determinants of 
TB. Because of increasing globalization and population 
mobility, the response needs to have both national and 
global dimensions [42].

EPTB is generally not associated with person-to-per-
son spread. Prevention is the key to stop its transmis-
sion. It consists of early diagnosis and treatment of ac-
tive TB to stop infectiousness, the prevention of active 
disease in latently infected individuals and vaccination.

Treatment of latent tuberculosis infection

Treatment of individuals with active tuberculosis 

duction. CD4+ T-helper cells are major players for con-
trolling M. tuberculosis infection [24]. Similarly, Naing 
C reported that EPTB in HIV patients was significantly 
associated with CD4 counts less than 100, with an OR of 
1.3; (95% CI 1.05-1.6) [25]. Close to 14% to 56% of HIV 
patients had extrapulmonary, miliary or disseminated 
tuberculosis [26].

Socio-demographic risk factors

It has been reported that host risk factors for EPTB 
include younger age, female sex and non-white race 
[27,28]. Another study conducted in Brazil including 606 
patients showed that illiteracy, ethnicity and HIV were 
associated with EPTB [5]. A large-scale study conduct-
ed in Spain from 2007 to 2012 showed that he main 
EPTB risk factor was presence of HIV infection (OR 1.39) 
and that persons aged over 65 years as well as for-
eign-born patients had a higher risk of EPTB [9]. A pop-
ulation-based case-control study in the United States 
showed that 16.9% of female patients had extrapulmo-
nary disease compared to 9.3% of male patients [27]. 
Hormonal factors, smoking and TB exposure might be 
the causes of this inequality [29]. Older women are less 
able to contain bacilli in the lungs due to reduced levels 
of sex hormones after menopause [30]. On the other 
hand, it has been reported that patients with EPTB di-
agnosis were more likely to be 65 years or older, to be 
retired, and to live in urban areas [31]. Previous stud-
ies showed that female gender (OR 1.6-2.04) advanced 
age (OR 1.02-2.1), having end-stage renal disease and 
semi-skilled occupation were independently associated 
with EPTB patients [17,27,32,33]. A population-based 
case-control study, showed that the risk of EPTB among 
younger than 25-years-old is 2-fold of that among older 
patients [27]. Similar results were found in other stud-
ies from Europe and USA, where younger age was inde-
pendently associated with EPTB [34,35].

Comorbidities and lifestyle behaviors

Previous studies illustrated that the reactivation of 
tuberculosis seems to occur at least four years after 
the initial diagnosis of diabetes [26] and that the risk 
of death was high in diabetic patients with EPTB [36]. 
It has been reported that previous liver disease (OR = 
22.30; 95% IC: 1.89 - 263.57) was an independent risk 
factor for peritoneal tuberculosis and that HIV co-infec-
tion (OR = 12.97; 95% IC: 1.71 - 48.42) and the presence 
of previous TB treatment (OR = 7.62; 95% IC: 1.00 - 57.9) 
increased the risk of disseminated disease [37]. When 
compared to PTB patients, patients with EPTB were less 
likely to smoke [9].

Genetic factors

Additionally, it was well known that several host 
genes were involved in tuberculosis dissemination: 
TLR2 genotype T597C was found to be associated with 
TB meningitis in a case-control study and increased the 
severity of neurologic symptoms [38]. In this same point 
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tries, vaccination is being discontinued because of the 
low risk of infection and the confounding interpretation 
of tuberculin skin tests used to track persons infected 
during occasional outbreaks [47].

Another essential point must be surmised in EPTB 
control: Prevention strategies must also target on bo-
vine tuberculosis, which is caused by Mycobacterium 
bovis that spreads from animal to human and result-
ed in lymph node TB [48]. This occurs mainly through 
the consumption of unpasteurized dairy products, but 
also less commonly through the consumption of raw or 
uncooked meat or direct physical contact with infect-
ed animals [48]. Thus, heat-treatment of milk and basic 
surveillance of zoonotic TB are the key to reducing the 
risk to people infection.

Conclusion

Despite the availability of a cure and knowledge on 
prevention of transmission, EPTB remains a pressing 
public health problem for a significant proportion of 
the world. In developing countries, EPTB is less well ad-
dressed by programs than PTB, while its identification is 
important for optimizing care. Therefore, investigating 
EPTB determinants and identifying patients at higher 
risk of EPTB involvement is urgently needed in order 
to improve TB management and to ameliorate the dis-
eases prognosis. TB dissemination and acquiring EPTB 
form depend on a multitude of factors: Co-morbidities, 
HIV-coinfection, host factors, genetic variance and the 
site of the infection. Given the current alarming rates of 
EPTB burden, elimination of the disease at global level is 
still out of reach. Therefore, prevention of TB spreading 
must be a public health priority worldwide and massive 
resource investment is required. Poverty reduction has 
been emphasized by the United Nations as a tool to re-
duce TB burden. The key towards achieving the STOP TB 
target of global TB eradication by 2050 will be sustained 
commitment from donors, authorities, effective na-
tional TB programs as well as community engagement, 
which played a pivotal role in identifying the most vul-
nerable groups, assessing their specific needs and pro-
moting good quality of life for TB patients.
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