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~200 ABSTRACT Cos

Objective: The aim of this study is to evaluate patients with EPTB in
terms of demographics, anatomic localization, diagnosis and risk factors
on early mortality.

Materials and methods: The data of 217 inpatients who were followed
up with EPTB, between January 2010 and December 2020, were
evaluated retrospectively. Patients were followed-up during hospital
admission and early mortality was considered. Risk factors on mortality
were identified in multivariate analysis using logistic regression model.

Results: The median age was 54 (IQR: 37-67) and the rate of male
patients was 43.3%. 76 (35%) patients had at least one comorbidity.
The most common underlying conditions were diabetes mellitus and
immunosuppressive treatment. The most common forms of EPTB
were lymph node, bone and CNS. Microbiological findings (ARB and/
or TB-culture and/or M. tuberculosis PCR) were positive in 75 patients
and histopathological findings (necrotising granuloma with/without
pathological caseification) were supportive for diagnosis in 68.2%. The
overall mortality rate was 8.5%. In the multivariate analysis, factors
independently associated with increased risk of death included
advanced age, elevated sedimentation rate above 50mmHg, miliary TB
and CNSTB.

Conclusion: In conclusion, EPTB is an important health problem in
developing countries with significant mortality in specific forms. The
most common forms of EPTB are lymph node, bone and CNSTB.The most
common underlying conditions are diabetes and immunosuppressive
therapy although most patients do not have any underlying diseases.
The diagnosis is forcing and a substantial proportion of patients
have negative microbiological findings. The diagnosis are based on
pathological, radiological and/or clinical findings in patients without
definitive microbiological diagnosis. Advanced age, high sedimentation
rate and severe forms such as CNS and miliary TB are associated with
early mortality.
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Extrapulmonary Tuberculosis

INTRODUCTION

Tuberculosis (TB) is an ancient disease caused by
Mycobacterium tuberculosis, which mainly affects
the lungs. It is a major public health problem, with
about 9 million new cases and 1-2 million deaths
expected each year [1]. Although pulmonary
TB accounts accounts for the majority of cases,
extrapulmonarytuberculosis (EPTB)alsocontributes
significantly to the burden of disease [2]. According
to the WHO global tuberculosis report, EPTB
represented 16% of the 7.1 million TB cases notified
in 2019, ranging from 8% in the WHO Western
Pacific Region to 24% in the Eastern Mediterranean
Region. Turkey is among the countries which has
the highest percentage of extrapulmonary cases
among TB cases (30%) [1]. The rate of EPTB among
all TB cases is increasing probably due to the rise
of immunosuppressive populations [3]. In the
European Union, the proportion of EPTB cases
increased from 16.4% in 2002 to 22.4% in 2011 [4].
In our country, the incidence of new pulmonary
and EPTB cases is decreasing, however, the decline
is more prominent in pulmonary TB cases than
EPTB. The proportion of new EPTB cases has risen
from 28.6% in 2005 to 35.4% in 2018 [5].

EPTB can affect any organ in the body including
lymph nodes, pleura, bones, joints, genitourinary
system and soft tissues, therefore it can present with
a wide range of symptoms and clinical findings.
Invasive procedures are usually required for the
diagnosis of EPTB infection [6]. These factors lead
to a challenge in diagnosis and also contribute to
delayed or misdiagnosis of EPTB cases. Some critical
forms of EPTB, particularly meningeal and miliary
forms, have a substantial morbidity and mortality.
Delayed diagnosis can lead to fatal outcome.
Mortality risk is also increased in patients with HIV/
AIDS and underlying chronic health conditions [7].

The aim of this study is to evaluate the cases of EPTB
in terms of demographics, anatomic localization,
diagnosis and risk factors on mortality.

MATERIALS AND METHODS

This retrospective study was conducted on
hospitalized patients with EPTB in various
departments of Gazi University Hospital, between
January 2010 and December 2020. The study was

approved by Gazi University Ethics Committee with
a decision number 10 in May 24, 2022.

Patients and data collection

All adult (=18 years) inpatients with EPTB were
consequently included in this study. In Turkey,
TB is a notifiable disease and all TB cases are
obligated to be reported to the health authorities
with a TB surveillance form including the patients’
demographics and TB status. The data of the
patients were obtained from those TB forms and the
electronic hospital records. Data on demographic
and clinical characteristics, underlying diseases,
involvement sites, laboratory and imaging findings
were recorded.

All of the patients diagnosed with EPTB were
treated with anti-TB drugs according to the
recommendations of the national TB guideline and
discharged patients were transferred to tuberculosis
dispensaries to  maintain  antituberculosis
medications [8]. Patients were only followed up
during hospital admission and early mortality were
assessed. Early mortality is defined as death due
to any cause after TB diagnosis during hospital
admission.

TB diagnosis and definitions

EPTB was classified according to the affected organs
and systems. Microbiological diagnosis was defined
as a positive acid-resistant bacilli (ARB) and/or TB-
culture and/or M. tuberculosis PCR performed from
specimens such as lymph node, pleural fluid, urine,
cerebrospinal fluid etc. When the microbiological
results were negative, TB diagnosis was based
on compatible clinical findings with either
histopathological findings (detection of caseating
or non-caseating granulomatous inflammation in
biopsy specimens obtained from extrapulmonary
sites) and/or radiological findings, after the
exclusion of other possible diagnosis. If both
laboratory and imaging findings were negative,
patients diagnosed by only clinical findings.
Additional laboratory data such as adenosine
deaminase (ADA) elevation in body fluids, positivity
of TST (TB skin test) and/or interferon gamma
release assay (IGRA) were considered. The cut off
point for a positive TST was considered = 15mm
for patients with BCG, = 10mm for patients without
BCG and = 5 mm for immunosuppressive patients.
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Statistical analysis

Statistical analysis was performed using SPSS 20
package program. The variables were investigated
using visual (histograms, probability plots) and
analytical methods (Kolmogorov-  Simirnov/
Shapiro-Wilk's test) to determine whether they
are normally distributed. The categorical variables
were expressed as a number and a percentage,
continued values were presented as a mean and
standard deviation (SD) or median values and an
interquartile range (IQR) of 25%-75%. Comparisons
between groups were made using the Chi-square
test for categorical variables and the Mann-
Whitney U test for numeric variables. Risk factors
for mortality were identified in multivariate analysis
using logistic regression model. Variables with a
p-value of less than 0.20 in the univariate analysis,
and not correlated with each other were included
in the logistic regression model. Values with a type-I
error level of below 5% were considered statistically
significant.

RESULTS

A total of 217 patients included in the study. The
median age was 54 (IQR: 37-67) and the rate of
male patients was 43.3%. 76 (35%) patients had
at least one comorbidity and the most common
comorbidities were diabetes mellitus and
immunosuppressive treatment. Demographics,
clinical characteristics and involvement sites of
EPTB cases were shown in Table 1. Demographics
and clinical characteristics of EPTB cases according
to involvement site were shown in Table 2.

The most common involvement site was lymph
nodes (n=71, 32.7%) and the distribution of the
lymph nodes were as follows: cervical (n=35,
49.3%), mediastinal (n=14, 19.7%), axillary (n=13,
18.3%), supraclavicular (n=4, 5.6%), multiple (n=3,
4.2%), intrabdominal (n=2, 2.8%), iliac (n=1, 1.4%),
inguinal (n=1, 1.4%) and submandibular (n=1, 1.4%).
The second common involvement site was bones.
Of the 41 patients who had bone involvement,
32 (78.0%) had vertebral and 9 (22.0%) had non-
vertebral involvement.

Microbiological findings were positive in 75 (34.5%)
patients and histopathological findings were
positive in 148 (68.2%) patients. The rates of patients
with positive microbiological and histopathological

Table 1. Demographic, clinical characteristics and
involvement sites of extrapulmonary tuberculosis cases

Total
n=217
n (%)

Age, median (IQR) 54.0 (37.0-67.0)
Gender, Male 94 (43.3)
Fever (n=202) 68 (33.7)
History of TB contact (n=123) 24(19.5)
Previous TB infection (n=119) 15(12.6)
Underlying diseases
Diabetes mellitus 36 (16.6)
Immunosupressive treatment 25(11.5)
Autoimmune disease 16 (7.3)
Malignancy 15(6.9)
Chronic renal failure 6(2.8)
HIV infection 4(1.8)
At least one comorbidity 76 (35.0)
Involvement site
Lymph node 71(32.7)
Bone 41(18.9)
Central nervous system 28(12.9)
Pleura 23 (10.6)
Miliary 22 (10.1)
Genitourinary 19(8.8)
Peritoneum 9 (4.1)
Skin 4(1.8)
Pericardium 1(0.5)
Nasopharynx 1(0.5)
Eye 1(0.5)
Laboratory findings
Elevated sedimentation rate 85 (39.2)
(=50mmHg) (n=188)
Elevated CRP (n=184) 131(71.2)
ARB positivity 55 (25.3)
Culture positivity 19(8.8)
PCR positivity 26 (12.0)
Necrotising granuloma 148 (76.3)
Pathological caseification 9(5.9)
Positive radiological findings 53 (24.4)

findings according to involvement site were
shown in Table 2. Positive microbiological and/or
histopathological findings were not available for 48
(22.1%) patients.

The diagnosis were microbiologically confirmed
in 75 patients. Of these 49 patients had also
positive pathological findings and 13 had positive
radiological findings. 142 patients did not have
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Table 2. Demographic and clinical characteristics of extrapulmonary tuberculosis cases according to involvement site

Lymph node Bone CNS Plevra Miliary Genitourinary
n=71 (%) n=41 (%) n=28 (%) n=23 (%) n=22 (%) n=19 (%)
Age 53 (38-63) 64 (47-71.5) 52 (30-64) | 42.5(27.7-61) | 61.5(31-70.2) 59 (37-72)
Gender, Male 21 (29.6) 16 (39) 13 (46.4) 16 (69.6) 12 (54.5) 8(42.1)
Comorbid diseases 29 (40.8) 15 (36.6) 9(32.1) 4(17.4) 11 (50.0) 6(31.6)
Diabetes mellitus 14 (19.7) 11(26.8) 6(21.4) 2(8.7) 3(13.6) 1(5.3)
Immunosuppressive treatment 9(12.7) 6 (14.6) 2(7.1) 2(8.7) 9 (40.9) 3(15.8)
and autoimmune diseases
Malignancy 6 (8.5) 1(24) 1(3.6) - 3(13.6) 4(21.1)
Chronic renal failure 4 (5.6) - - - - -
HIV infection 2(2.8) - 1(3.6) - 1(4.5) -
Clinical and laboratory findings
Fever 11(17.5) 11(28.2) 11(39.3) 14 (60.9) 16 (72.7) 1(6.3)
Elevated sedimentation rate
(=50mmHg) 20 (34.5) 19 (48.7) 8(32.0) 14 (63.6) 12(63.2) 5(33.3)
Elevated CRP 32(60.4) 28(77.8) 15 (62.5) 20(95.2) 18 (90.0) 9 (56.3)
Microbiological findings 20 (28.2) 16 (39.0) 5(17.9) 3(13.0) 15 (68.2) 12(63.2)
ARB positivity 17(23.9) 12(29.3) 2(7.1) 2(8.7) 9 (40.9) 9 (47.4)
Culture positivity 2(2.8) 6(14.6) - 1(4.3) 7(31.8) 3(15.8)
PCR positivity 4 (5.6) 6 (14.6) 4(14.3) = 8(36.4) 4(21.1)
Histopathological findings 68 (97.1) 25 (65.8) 7 (36.8) 9 (47.4) 17 (85.0) 11 (68.8)

a definitive microbiological diagnosis. Of these,
81 were diagnosed by positive pathological
findings, 31 were radiological findings and 9 were
both pathological and radiological findings. Both
laboratory and imaging findings were negative in
21 patients which were diagnosed by only clinical
findings.

Tuberculosis skin test (TST) records were available
for 73 patients, of which 46 (63%) were positive.
28 patients had IGRA test result, and 18 (64.2%) of
them were positive. ADA levels were measured in
26 patients with TB pleurisy or peritoneal TB and it
was over 40 units /L in 21 of them.

The overall mortality rate was 8.5%. The median
age of the deceased patients was 65.0 (IQR, 49.5-
74.0) and the most frequent EPTB types were CNS
and miliary TB. 2 patients with lymph node TB died
during hospital admission and the mortality was
associatedwithunderlyingdiseases (lymphomaand
AIDS) in both patients. Univariate analysis of factors
associated with early mortality was shown in Table
3. Multivariate analysis revealed that advanced age
(OR: 1.047, 95% CI: 1.003-1.093, p=0.038) , elevated
sedimentation rate above 50mmHg (OR: 5.665,
95% Cl: 1.214-26.447, p= 0.027), miliary TB (OR:
8.175, 95% Cl: 1.665-40.149, p=0.010) and CNS TB

(OR: 20.285, ClI: 4.182-98.386, p<0.001) were the
factors independently associated with increased
risk of death.

DISCUSSION

In this study, we examined the distribution,
diagnostic methods, comorbidities and mortality
of EPTB patients. The most common types of
EPTB were lymph node, bone and CNS. The most
common underlying diseases were diabetes
mellitus and immunosuppressive conditions,
however, a majority of patients did not have any
underlying diseases with an exception of miliary TB.
Microbiological findings were positive in only one
third of the patients and histopathological findings
were helpful for diagnosis in 68.2%. The overall
mortality was 8.5% and advanced age, elevated
sedimentation rate above 50mmHg, miliary TB and
CNS TB were associated with mortality.

The most common types of extrapulmonary TB are
generally constituted of lymph node and pleural TB.
A surveillance report from our country showed that
lymph nodes, pleura, gastrointestinal system and
vertebral bones are the most prevalent types in our
country [5]. In a study examining a large series of
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Table 3. Univariate analysis of factors associated with early mortality

Survived Died

n=200 n=17 p value

n (%) n (%)
Age, median (IQR) 52.5(36.0-65.7) 65.0 (49.5-74.0) 0.019
Gender, Male 86 (43.0) 8(47.1) 0.802
Fever (n=202) 56 (28.0) 12 (70.6) X0.001
Underlying diseases
Diabetes mellitus 33 (16.6) 3(17.6) 1.000
Immunosuppressive treatment 24 (12.0) 1(5.9) 0.700
Autoimmune disease 15 (7.5) 1(5.9) 1.000
Malignancy 13 (6.5) 2(5.9) 0.361
Chronic renal failure 6(3.0) 0 N/A
HIV infection 3(1.5) 1(5.9) 0.280
At least one comorbidity 69 (34.5) 7 (41.2) 0.580
Involvement site
Lymph node 69 (34.5) 2(11.8) 0.055
Bone 41 (20.5) 0 0.047
Central nervous system 21(10.5) 7 (41.2) 0.002
Pleura 22(11.0) 1(5.9) 1.000
Miliary 16 (8.0) 6 (35.3) 0.003
Genitourinary 18(9.0) 1(5.9) 1.000
Other 16 (8.0) 0 N/A
Laboratory findings
Elevated sedimentation rate (>50mmHg) (n=188) 74 (42.5) 11 (78.6) 0.009
Elevated CRP (n=184) 129 (70.1) 14 (87.5) 0.246
ARB positivity 51 (25.5) 4(23.5) 0.858
Culture positivity 18(9.0) 1(5.9) 1.000
PCR positivity 23(11.5) 3(17.6) 0.437
Positive pathology 142 (77.6) 6 (54.5) 0.135

EPTB cases from the USA reported that lymphatic,
pleural and bone and/or joint involvement rates in
EPTB were 40%, 19.8% and 11.3% respectively [9].
Pleural (36.7%), lymphatic (30.5) and genitourinary
types (6.9%) were the most frequent ones in the
European Union [4]. In our study, the most common
involvement site was lymph node in line with the
literature. The other common forms were were
bone and CNS-TB. Rates of the EPTB types vary
among different studies, regions and the healthcare
facility. As we are a tertiary care center, we probably
more encounter with the bone and CNS-TB both of
which require advanced diagnostic facilities.

EPTB affects all age groups, both male and females
and patients with and without any underlying
conditions and this properties can vary with the
form of EPTB and region. Lymph node and CNS
TB usually affects children and young adults and
a female predilection has been observed [10]. Our

findings are in line with these observations. In our
study, the median age was the highest in patients
with bone (predominantly vertebral) TB. Previous
literature mostly report younger ages for skeletal
TB, however, the mean age was over 50 in a more
recent large-scale study [11]. In the present study
the median age of patients with bone TB were over
60 with a predominance of female patients. The
median age of patients with miliary TB were also
over 60 and the rate of male patients were slightly
higher. Half percent of patients with miliary TB had
underlying conditions mainly immunosuppression
and malignancy. Several predisposing or associated
conditions have also been documented in the
literature [10].

Diagnosis of EPTB is challenging due to the variable
and sometimes insidious clinical presentation,
low bacterial burden in most EPTB cases and the
difficulties in obtaining appropriate samples for
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microbiological and histopathological examination
[12]. Invasive procedures are generally required
to take appropriate samples for microbiological
and pathological diagnosis. Although this can
be achieved, still, the possibility of a positive
microbiological diagnosis which is the gold
standard method is low. In our study, only one third
of the patients had a definitive microbiological
diagnosis with the highest rate of 68.2% in miliary
TB and the lowest rate of 17.9% in pleural TB.
Studies from our country also report low rates of
positive TB-culture varying from 25% to 41% and
low ARB positivity varying from 18% to 26% [12-15].
Histopathological findings provide valuable clues
for diagnosis when there is a lack of microbiological
findings. In our study, 76% of patients had TB-
supporting histopathological findings including
necrotizing/non necrotizing granulomas with/
without pathological caseification. Although
the contribution of histopathological findings to
diagnosis is noteworthy, a number of infectious
and non-infectious diseases can cause similar
pathological findings [16]. Therefore, when the
microbiological findings were negative, a careful
differential diagnosis should be performed in order
to prevent misdiagnosis. Positive microbiological
and/or histopathological findings were not
available for one fifth of patients in this study. This
can be due to either the lack/insufficiency of tissue
sampling or the paucibasillary nature of the disease
leading tofalse negative results.These patients were
diagnosed by compatible clinical or radiological
findings and started anti-TB drugs empirically. TST/
IGRA tests and adenosine deaminase (ADA) levelsin
certain body fluids can be supportive for diagnosis,
however, the negative results do not exclude the
TB. In our study, TST and IGRA tests were positive
in 63% (n=73) and 64.2% (n=18) of patients. ADA
level was over 40 and suggestive of TB in 21 of 26
patients with TB pleurisy or peritoneal TB.

Mortality rates of EPTB vary in different studies
and is probably associated with the underlying HIV
infection. In a study conducted in the USA where
47% of EPTB patients were HIV-positive, overall
mortality and mortality in HIV-positive patients
were 15% and 21%, respectively [7] . In another
study in which the rate of HIV-positive patients was
62%, overall mortality and mortality in HIV-positive
patients were 28% and 40%, respectively [17].
When the studies from our country where the HIV
prevalence is low were examined, mortality rate

was found to be between 2.7 and 8.3% [14, 18,19].
In our study, only 4 of 217 patients were HIV positive
and total mortality rate was %7.8 and this low rate,
in consistent with the data from our country, was
attributed to the low number of HIV-positive cases
in the study.

In our study advanced age, CNS TB, miliary TB and
elevated sedimentation rate above 50mmHg were
significantly associated with mortality. Advanced
age is one of the important mortality predictors
for EPTB patients [20, 21]. Studies showed that
being over 40 years of age is an independent risk
factor for mortality and TB mortality was about
10 times higher in the patients over 65 years [20].
Accompanying chronic illnesses and impaired
immune function in the elderly patients may be the
reason of both activation of latent TB infection and
development of severe disease with high mortality
rates. CNS-TB is a significant cause of morbidity and
mortality in developing countries despite effective
anti-TB treatment [22]. Mortality increases up to
50% in patients with delayed anti-TB therapy and
survivors have the risk of neurological sequelae
[23]. According to our findings CNS involvement,
20 times increased the risk of mortality. Miliary TB
is another potentially fatal form occurring via the
lymphohematogenous spread of the TB bacillary.
We observed 8 times increase in mortality in
patients with miliary TB patients and mortality rate
was 27% which was compatible with the literature
(25%-35%) [24] . The underlying comorbid diseases
such as immunosuppression and malignancy is
more common in miliary TB. These conditions and
delayed diagnosis due to the protean and non-
specific presentation of the disease may increase
mortality. Sedimentation is a routine laboratory
test usually performed during the diagnosis of the
infection. As sedimentation rate above 50mmHg
was associated with poor outcome, these patients
should be followed closely in terms of mortality.

This study had several limitations. The major
limitation was that we could not follow up all
patients after hospital discharge. Therefore, we
could not evaluate mortality at the end of TB
treatment, the compliance of patients to treatment,
adverse events and the effect of antituberculosis
therapy on mortality. We could not evaluate how
many of the patients diagnosed by radiological
and/or clinical findings had good clinical response
to empirical treatment. We also could not reach the
drug susceptibility testing data.
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In conclusion, EPTB is an important health problem
in developing countries with significant mortality
in specific forms. The most common forms of
EPTB are lymph node, bone and CNS TB. The
most common underlying diseases are diabetes
and immunosuppressive therapy although most
patients do not have any underlying diseases. The
diagnosis is forcing and a substantial proportion
of patients have negative microbiological
findings. The diagnosis are based on pathological,
radiological and/or clinical findings in patients
without definitive microbiological diagnosis.
Advanced age, high sedimentation rate and severe
forms such as CNS and miliary TB are associated
with early mortality.
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