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Abstract

Introduction: The role of extrapulmonary tuberculosis (EPTB) in general and urogenital tuberculosis
(UGTB) in particular is under-estimated in official statistics, medical practice and by the population.

The purpose of this report was to estimate the relative importance of UGTB in the spectrum of EPTB in
two epidemic regions of central Asia (Siberia, Russian Federation, and the Republic of Tajikistan) and its
relation to human immunodeficiency virus (HIV) comorbidity, age and sex.

Material and Methods: A retrospective descriptive report based on official statistics from the
tuberculosis dispensaries (special outpatient clinics) of Siberia and Tajikistan for 2018 was made.

Results: In Siberia the most common form was bone and joint tuberculosis (BJTB) — 43.6%, followed by
urogenital tuberculosis (UGTB) — 21.3%, and tuberculosis of the central nervous system (CNS-TB) —
17.0%. In Tajikistan the leading localization was also BJTB (46.0%), followed by tuberculosis of periphera
lymph nodes (LNTB) — 27.7%, whereas the percentage of UGTB was only 6.1%. Patients combining
EPTB and HIV infection were 36.8% in Siberia but only 3.5% in Tajikistan. CNS-TB was the
predominating localization in patients with HIV infection in Siberia (38.3%), while in Tajikistan LNTB and
BJTB (37.9% and 31.0%, respectively) were the most common sites. UGTB was the rarest form among
HIV-infected patients reported in both regions.

In Siberia CNS-TB was detected twice as often in men than in women (67.9% versus 32.1%) and a
similar proportion was described for BJTB (62.9% versus 37.1% ). In Tajikistan female patients
predominated among CNS-TB (71.4%), LNTB (81.5%), and abdominal tuberculosis (68.9%). UGTB
equally often affected men and women in both regions.

Conclusions: HIV-comorbidity significantly changes the spectrum of EPTB. UGTB had a negative
correlation with HIV infection. Spectrum of EPTB is variable from region to region. The different sex-age
relationships with EPTB in the two regions cannot be explained.

Keywords: extrapulmonary tuberculosis, epidemiology, incidence, urogenital tuberculosis, bone and
joints tuberculosis, HIV + EPTB comorbidity

Summary of findings

1. Itis difficult to obtain accurate figures on the spectrum of extrapulmonary tuberculosis (EPTB) in
the literature. This is mainly due to the lack of uniform terminology and of established definitions of
extrapulmonary localization.

2. Statistical analysis of EPTB is therefore more complicated than pulmonary tuberculosis.

3. There are huge differences in the incidence rate even in neighboring regions, which may reflect
weaknesses in data collection, the lack of skilled specialists and a limited level of suspicion in
general practice.

4. Bone and joint tuberculosis, was the most common form of EPTB in both Siberia and Tajikistan.
UGTB was the third most common form in Siberia, and next to last in Tajikistan.
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5. Concomitant HIV infection remarkably changed the spectrum of EPTB. In Siberia 38.6% of
patients with EPTB had an HIV infection, and 38.3% of them had CNS-TB, whereas in Tajikistan
only 3.5% of patients with EBTB were infected with HIV. A concomitant HIV infection significantly
delays diagnosis and is changing both the clinical presentation and the histological aspect of
EPTB.

6. The lack of accurate statistics over many years makes it difficult to estimate a reasonably correct
level of the epidemic situation of EPTB. An Analysis of the sex-age structure of the most common
forms of EPTB also revealed significant differences between the two areas.

1 Introduction

The World Health Organization (WHO) emphasized that a representative incidence of tuberculosis at
national level is difficult to obtain because this would require long-term studies in large cohorts (hundreds
of thousands) at high costs and challenging logistics [1]. Extrapulmonary tuberculosis (EPTB) is even
more difficult for statistical measurement and control. Pulmonary tuberculosis is the most common form
of all TB localizations and a priority for the national public health programs. However, EPTB is an
important issue because of substantial morbidity and mortality [2].

The role of EPTB is considered as underreported in general medical practice and official statistic and
poorly recognized in the population. The low index of suspicion of EPTB [3] results in delayed diagnosis,
especially in case of poor therapeutic reserves and surgery options. Inefficiency of antibacterial therapy
for urogenital infections may be explained by the resistance of the uropathogen while, actually, this UTI
might be a mask of UGTB — or comorbidity with a UGTB disease [4]. EPTB has no specific symptoms
and the presence of mycobacteria in urine may be very limited. In some forms of EPTB it might even be
impossible to identify M. tuberculosis before surgery (e.g. tuberculosis of the adrenal gland, spleen,
pericardium). In some situations, the risk of obtaining tissue for investigations may even exceed the
possible benefits, due to the threat of a fulminant generalization of the mycobacterial infection.

EPTB diagnosis is often delayed and obtained first after general surgery following an urgent situation
(e.g. bleeding, abscess). A concomitant human immunodeficiency virus (HIV) infection significantly
delays diagnosis further and changes both the clinical presentation and the histological aspect of EPTB

3.

Official statistics do not account for EPTB in patients with pulmonary tuberculosis. Therefore, we do not
see the true epidemiological spectrum of EPTB. Tuberculosis is a systemic infection and it is believed
that the eradication of M. tuberculosis results in a cure from the disease. However, extrapulmonary forms
cannot be neglected because they affect different organs and systems that will require a differentiated
approach to treatment.

The purpose of this descriptive retrospective study was to estimate the place of UGTB in the spectrum of
EPTB in two high burden epidemic regions, Siberia in the Russian Federation and the Republic of
Tajikistan, and to evaluate the roles of HIV infection, sex and age.

2 Methods

2.1 Setting and study population

The Novosibirsk Research TB Institute provides monitoring of anti-TB service in Siberia and Far East, i.e.
the Asian part of the Russian Federation from the Ural Mountains to the Pacific Ocean. This extensive
geographic area, called Siberia in the present study, is divided into 21 regions. The epidemic situation of
TB is higher in Siberia than in the other regions of the Russian Federation: In 2018 the incidence rate
was 72.8 per 100,000 population compared to 44.4 per 100,000 inhabitants in the Russian Federation
overall.

The National Center of Tuberculosis, Pulmonary Diseases and Thoracic Surgery in Dushanbe provides
the same surveillance in the Republic of Tajikistan. The incidence in Tajikistan was 56.6 per 100,000
inhabitants in 2018. The disease burden of tuberculosis is high in both the Russian Federation and the
Republic of Tajikistan [1].
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2.2 Inclusion criteria

In this analysis we included all patients with active newly-diagnosed or relapsing EPTB reported between
1 January 2018 and 31 December 2018 in the official statistics of the tuberculosis dispensaries of Siberia
and Tajikistan, considering sex, age and concomitant HIV infection. EPTB was confirmed by positive
cultures and/or histological specimens or by strong clinical evidence consistent with active EPTB, in
accordance with WHO guidelines. EPTB was defined as tuberculosis affecting any organ or tissue,
outside the respiratory system (lungs, pleura, bronchial three, intrathoracic lymph nodes). The HIV status
was verified in all EPTB patients.

2.3 Exclusion criteria

Pulmonary tuberculosis only was considered as an exclusion criterion.

2.4 Design of study

A simple cohort, open, retrospective study was performed. Correlation of the EPTB spectrum with sex
and age, HIV infection was calculated.

2.5 Statistical analysis

Statistical analysis was performed using Person’s chi-square and Fisher’'s exact test to compare
independent proportions. Statistically, p <0.05 was considered as significantly different.

2.6 Ethics

This study was approved by the Ethic Committee of Novosibirsk Research TB Institute as a quality
assurance project. All data were retrieved from official reports and written informed consent was not
considered necessary for this study.

3 Results

3.1 Total number of patients with EPTB

Between 1 January and 31 December 2018, a total of 582 patients were diagnosed in Siberia with
extrapulmonary tuberculosis of whom 508 (87.3%) were new cases and 74 (12.7%) were relapsing
disease (table 1). The corresponding total number in Tajikistan was 819 ( table 1) without differentiating
new and relapse infection, respectively.

Table 1: Spectrum of EPTB in Siberia in 2018 according to HIV status

Localization | HIV negative | HIV positive | Totals p-value*
n % n % n %

CNS-TB 17 4.6 82 38.3 |99 17.0 | 0.002

UroTB 81 22.0 10 4.7 91 15.6 | 0.003

FGTB 32 8.7 1 0.5 33 5.7 ] 0.001

UGTB total 113 30.7 11 5.2 124 | 21.3 | 0.003

BJTB 168 45.6 86 40.2 | 254 | 43.6 | 0.08
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LNTB 49 13.3 24 10.2 | 68 | 11.7 | 0.06
Others 21 5.8 19 8.9 37 (6.4 |0.04
Totals 368 63.2 181 | 36.8 | 582 ( 100 | 0.004

*p<0.005 — significant difference between HIV negative and HIV positive

CNS-TB — tuberculosis of central nervous system, uroTB — tuberculosis of urinary system and male
genitals (urological tuberculosis), FGTB — female genital tuberculosis, UGTB — urogenital tuberculosis,
BJTB — Bone and joints tuberculosis, LNTB — tuberculosis of peripheral lymph nodes.

3.2 Anatomic localization profile

Bone and joint tuberculosis was the most common extrapulmonary site in both regions. The distribution of
EPTB for Siberia is given in figure 1. However, the distribution of Tajikistan showed noticeable
differences (table 1; figure 1). Urogenital tuberculosis was diagnosed in 124/582 (21.3%) patients in
Siberia compared with only 50 (6.1%) in Tajikistan (p <0.05). On the opposite, lymph node tuberculosis
was diagnosed in Tajikistan more than two times the rate in Siberia (27.7 versus 11.7%), p <0.05.

CN5-TB BITB UGTB LNTB others

B Siberia M Tagjikistan

Figure 1: Spectrum of EPTB in Siberia and Tajikistan, 2018

*p <0.05

BJTB-Bone and joints tuberculosis, UGTB-urogenital tuberculosis, CNS-TB —tuberculosis of central
nervous system, LNTB—-tuberculosis of peripheral lymph nodes

3.3 EPTB and HIV co-infection

HIV status was verified in all patients. HIV co-infection was diagnosed in 214/582 (36.8%) patients in
Siberia, but only in 29/819 (3.5%) in Tajikistan. The distribution of extrapulmonary localization in both
regions is given in table 1, showing that BJTB was the main site, followed by CNS-TB in Siberia. In
contrast, in Tajikistan LNTB was the predominating localization, closely followed by BJTB. CNS-TB was
noticeably lower in Tajikistan compared with Siberia. UGTB was less frequent in HIV-positive patients
compared to HIV-negative patients.
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Immunocompetent patients had mostly newly diagnosed EPTB (88.9% — 327 patients), while 11.1% (41
patients) had a relapse of tuberculosis (p <0.001). Immunocompromised patients (84.6% — 181 patients)
had newly diagnosed EPTB, while 15.4% (33 patients) had a relapse of tuberculosis (p <0.001). Thus,
the difference between frequency of newly diagnosed EPTB and relapse in both groups was significant
(5.5-fold), but this proportion was the same in both the groups of HIV-positive and HIV-negative patients
(p >0.05).

When we considered EPTB as a whole, independent of HIV status, the leading localization of EPTB in
Siberia in 2018 was BJTB (254 patients — 43.6%); UGTB was the second most common form (124
patients — 21.3%), followed by CNS-TB (99 patients — 17.0%).

The classification of EPTB into HIV-positive and HIV-negative patients resulted in significant differences.
This is demonstrated in table 1.

Among HIV-positive EPTB patients in Siberia, the most common form was CNS-TB (38.3%); this form of
EPTB was diagnosed in HIV-infected patients 8.3 times more often than in immunocompetent patients.
UGTB demonstrated an inverse correlation. UroTB (tuberculosis of the urinary system and male genital
organs) developed in HIV-positive patients 4.7 times less often than among HIV-negative patients. With
tuberculosis of the female genital organs, this proportion reached a 17-fold magnitude. UGTB as a whole
(urinary system and male and female genitals) was about 6 times less common in HIV-infected patients
than in HIV-negative patients. Other localizations did not show such impressive variations, although both
BJTB and LNTB were also found by 5.4%-3.1% less often in HIV-infected patients. We have no
convincing explanation for this imbalance.

Only 29 EPTB patients (3.5%) in Tajikistan were HIV positive; this figure is ten times less than in Siberia.
Among HIV-positive patients, LNTB (37.9%) and BJTB (31.0%) predominated followed by abdominal
tuberculosis (17.2%). In Tajikistan CNS-TB in HIV-positive patients was diagnosed in 6.9% only, 5.5
times less often than in Siberia. Like in Siberia, in Tajikistan UGTB was the last in the list of EPTB
localizations in co-infected patients with a comorbidity of HIV infection in 3.4% of cases only.

3.4 EPTB and sex

CNS-TB was found twice as often in men than in women (67.9% versus 32.1%) in Siberia (p <0.03).
BJTB had about the same proportion: 62.9% male patients and 37.1% female patients (p <0.03). Like in
Tajikistan, the sex proportion of UGTB patients in Siberia was male/female = 0.9. On the contrary, LNTB
in Siberia was diagnosed in men more often than in women (55.7%; p >0.05). Here again, we came
across tendencies which we cannot explain.

CNS-TB was a 'female’ disease in Tajikistan: 71.4% of the patients with CNS-TB were females. On the
contrary, BJTB was more often diagnosed in male patients (53.9%). UGTB affected men and women
equally with a male/female ratio of 0.9. LNTB (81.5%) as well as abdominal tuberculosis (68.9%) were
more frequent in females in Tajikistan (p <0.05).

3.5 Sex-age structure

The Analysis of the sex-age structure of the most common forms of EPTB in both regions revealed
significant discrepancies. Figures 2—7 demonstrate sex-age characteristics of patients with BJTB and
UGTB, and LNTB in Siberia and in Tajikistan.

In Siberia the BJTB incidence was maximal in patients aged 35-44 years, and men prevailed twice as
often as women (p <0.001; figure 2).
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Figure 2: Sex-age characteristics of BJTB patients in Siberia, 2018

*n <0.05

In Tajikistan, the majority of patients fell ill with BJTB between the ages of 25 and 34, and women were
infected more often than men (p <0.005; figure 3).
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Figure 3: Sex-age characteristics of BJTB patients in Tajikistan, 2018

*n <0.05

In both regions the peak of incidence of UGTB in females aged 25-34 years (p <0.0001) was probably
due to the contribution of female genital tuberculosis. Another logical explanation could not be found
(figure 4 and_figure 5).
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Figure 4: Sex-age characteristics of UGTB patients in Siberia, 2018

*p <0.05
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Figure 5: Sex-age characteristics of UGTB patients in Tajikistan, 2018

*n <0.05

Even more striking differences were found in the sex-age structure of patients with LNTB. LNTB was
seen in Siberia mostly in men of 25-44 years while it was diagnosed in the younger range (18-34 years)
in females in Tajikistan (figure 6 and figure 7). In some cases the patients presented late with already

established fistulous forms.
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Figure 7: Sex-age characteristics of LNTB patients in Tajikistan,

*n <0.05

Even larger differences were found in the sex-age structure of patients with LNTB. In Siberia, LNTB was
seen mostly in men of 25-44 years (p <0.001; figure 6) while it was diagnosed in the younger range (18—
some cases, the patients presented late with

34 years) in females in Tajikistan (p <0.001; figure 7). In
already established fistulous forms.
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LNTB is not very difficult to diagnose. Open biopsy may be performed, and a pathomorphological and
microbiological investigation of tissue may confirm the diagnosis. Unfortunately, even now some patients
do not see their doctor until complications (fistulous forms) have developed.

Comparative age characteristic of EPTB patients as a whole in the two epidemic regions are shown in
figure 8.

0-14 15-24 25-34 35-44 45-54 hh64 B5and
older

B Siberia B Tajikistan

Figure 8: Age characteristics of EPTB patients in Siberia and Tajikistan, 2018
*n <0.05

4 Discussion

The analysis and interpretation of figures on the distribution of EPTB found in the literature is difficult for
several reasons. This is mainly due to a lack of uniform terminology, definitions and classification of
extrapulmonary tuberculosis. For example, LN-TB was diagnosed in half of the EPTB patients in
Bangladesh [5], but no information was given as to which lymph nodes were involved. Tuberculosis of the
intrathoracic lymph nodes and tuberculous mesadenitis are special localizations that must be identified as
such. In some countries tuberculosis of the pleura and intrathoracic lymph nodes are classified as
extrapulmonary localization; in others, primarily in the Russian Federation and Belarus, they are
considered as respiratory tuberculosis [6], [7].

Even in the same region the EPTB spectrum varies significantly with the period of time. From 2006 to
2016, in Siberia, the proportion of CNS-TB doubled, while the proportion of UGTB decreased almost
twofold [8], [9]. Many authors assessed the total EPTB spectrum for a very long period, up to 10-20 years
[10], [11]. In Siberia, we see that this is incorrect as there is a big difference from year to year. In Saudi
Arabia from 2015 to 2019 the proportion of LN-TB (of unknown localization) increased by 13.6%, and the
proportion of UGTB increased 4 times [12], [13].

In 2018 the total number of reported tuberculosis cases in our two regions was 19,903 for Siberia and
5102 for the Republic of Tajikistan. The EPTB cases accounted for in the present review were 582 for
Siberia and 819 for Tajikistan.

The smallest proportion of pleural tuberculosis (3.4%) was recorded in Australia in 2008-2015, the

highest proportion (47.4%) was seen in South Korea in 2015 [14], [15]. The minimal rate of UGTB was
1.1% in Saudi Arabia in 2015, and the highest (35.0%) was seen in Siberia in 2006 [8], [13]. The smallest
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proportion of BJTB (5% in each country) was in Spain (2013-2016), Brazil (2007-2011) and Saudi
Arabia (2019) [12], [16], [17]. CNS-TB was diagnosed least often in Poland in 2013 (1.7%) and most often
in Siberia in 2016-2017 (18.7%) [18], [19].

In countries where abdominal tuberculosis is registered separately, this localization occurs with a
frequency of 6% (Ghana, 2010-2013) up to 18.7% (Saudi Arabia, 2019) [12], [20]. In Australia pericardial
tuberculosis (3.4%), skin tuberculosis (5%) and eye tuberculosis (2.6%) were diagnosed unexpectedly
often [15]. Eye tuberculosis was 2% of the total EPTB spectrum in Brazil (2007—-2011) [ 16]. In Siberia eye
tuberculosis accounted for 7.4% in 1999 and in 2008 its proportion decreased to 4.4%. Since 2009, eye
tuberculosis is regarded as an independent type of EPTB and is not taken into account by official EPTB
statistics in the Russian Federation [8], [9].

A large disproportion was also revealed in the age spectrum of patients. A comparison of data from
Siberia, Tajikistan and Germany has shown that in developed countries UGTB is mainly diagnosed in
patients with older age, and in epidemic regions in younger ones [21], [22].

Probably, in epidemic regions UGTB is more evident and there is a higher level of suspicion. Also, a
lower life expectancy may explain a higher incidence rate in young people.

5 Further research

It is necessary to continue and extend studies on epidemiology of UGTB. UGTB should be considered as
a part of EPTB. We need a unique classification and terminology of UGTB, which should be approved by
all medical communities. A cheap and effective screening of UGTB is recommended. A good screening
and a high level of suspicion will increase in-time diagnosis of UGTB.

6 Conclusion

The incompleteness of statistics (the use of various classifications of EPTB, analysis of total data over toa
long time-periods) does not allow for a correct assessment of the epidemic situation on EPTB. The
Analysis of the sex-age structure of the most common forms of EPTB also revealed significant
discrepancies. The spectrum of EPTB is different even in neighboring regions. Concomitant HIV infection
has a big influence on the spectrum of EPTB. UGTB has a negative correlation with HIV infection.
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