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Abstract

Objectives: To describe characteristics, details of diagnosis and outcomes of urogenital tuberculosis (UGTB) in a low
prevalence country.

Methods: We conducted a retrospective observational study of 37 consecutive patients diagnosed with UGTB
between 1° January 2014 and 31%" October 2019 in an East London hospital.

Results: 68% (25/37) of patients were male and the median age was 42 years (IQR 34-55). 89% (33/37) of patients
were born outside the UK with 65% (24/37) born in the South Asian region. Renal (32.4%), epididymal (24.3%) and
endometrial TB (21.6%) were the most prevalent forms of UGTB. Only 13.5% of UGTB patients had concurrent
pulmonary TB. The median length of time from symptom onset to treatment was 153 days, while endometrial TB had
an average delay to diagnosis of 564 days. Fewer than half of patients with UGTB were culture positive (46%).
However, 70% of early morning urines (EMUs) sent in urinary TB were culture positive. 11 patients (30.6%) underwent
two or more invasive procedures, such as biopsy to obtain specimen samples. The mean treatment length for all UGTB
cases was 7.3 months (SD 3.1). Notably, 25% of patients with endometrial TB required surgery despite anti-
tuberculous treatment.

Conclusions: UGTB is challenging to diagnose as early disease is often asymptomatic. Clinicians faced with non-specific
symptoms, or features suggestive of urogenital malignancy amongst patients from TB-endemic areas, should maintain

a high suspicion of UGTB.
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Introduction

Tuberculosis (TB) is one of the top ten causes of death globally [1] and is a major public health concern causing
significant physical and psychosocial morbidity. In 2019 it was estimated that there were 10 million new cases of TB
and 1.4 million deaths globally attributable to TB [1]. 16% of worldwide TB cases in 2017 were extra-pulmonary (EPTB)
and affected body sites other than the lungs [2]. EPTB is more common in the United Kingdom (UK) than EPTB
globally, comprising approximately 58% of UK TB cases [2]. Urogenital TB (UGTB) can affect any part of the urogenital
tract including the kidneys, ureter, bladder, prostate, urethra, penis, scrotum, testicles, epididymis, vas deferens,
ovaries, fallopian tubes, uterus, cervix and vulva [3]. Urogenital TB can be broadly classified into three clinical
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categories; urinary TB, male genital TB (MGTB) and female genital TB (FGTB). Correct classification is important to
choose the optimal therapeutic option [4].

Globally, UGTB is the second most common form of EPTB after lymph node TB [5] and represents approximately
27% of EPTB [6]. This can result from primary spread to the urogenital region but more commonly occurs in the
context of disseminated disease [6]. It has been estimated that 2-20% of patients with pulmonary TB have concurrent
UGTB [3] and 25-62% of patients with miliary TB develop haematogenous spread to the urogenital tract [5].

Patients with UGTB can be asymptomatic, but often present with non-specific symptoms of insidious onset [7,8].
Itis therefore under-recognised and under-diagnosed by clinicians leading to delayed referrals to TB services for
management [9]. This invariably leads to disease progression and can result in longer TB treatment courses.

The diagnosis of UGTB relies either on culture or DNA identification of Mycobacterium tuberculosis (M. TB) from
the urogenital site. Apart from urine analysis, diagnostic samples from the urogenital region can be difficult to obtain
and may require invasive sampling [3]. The yield from culture and molecular tests is variable depending on the
urogenital site. In women with UGTB, the yield from culture can be as low as 10.6% if the disease is subclinical and
microbiological confirmation of TB is particularly difficult in FGTB [9]. Conversely, bladder TB has been shown to have
a better molecular and microbiological sensitivity of diagnostic tests [10].

Diagnostic challenges of UGTB make estimation of prevalence challenging [11] and therefore it is difficult to
determine which populations are most at risk of developing UGTB. Moreover UGTB can lead to chronic sequelae of
disease resulting in significant chronic pain disorders, functional abnormalities and infertility [11].

East London has a diverse population, including a large number of migrants from predominantly South Asian and
Sub-Saharan African countries with high TB rates. For example, the borough of Newham had the highest TB incidence
in the UK (103.9 per 100,000 population) in 2013 [12]. Here, we describe characteristics, details of presentation,

diagnosis and outcomes of UGTB in a low prevalence country.

Methods

All cases of active TB diagnosed at our institution between 1°t January 2014 and 31°t October 2019 were identified
from the London TB register. All consecutive patients who were diagnosed with UGTB were included from this cohort
if they were older than 16 years and had no missing data. Data for patients with UGTB were obtained through
electronic patient records. Information about site of disease, clinical presentation, and the presence of comorbidities
such as HIV co-infection was obtained. Data on microbiological and histopathological findings were collected. To
evaluate diagnostic delay amongst these patients, information on time from symptom onset to presentation, time
from presentation to diagnosis, and time from symptoms to initiation of treatment were recorded. Data on anti-
tuberculous treatment (ATT) as well as treatment outcomes including death and relapse were captured. Demographic
data of cases with UGTB were analysed and compared with that of non-UGTB cases. The chi squared test was
performed for categorical variables (Migrant status, gender, ethnicity, and region of birth) and a Wilcoxon rank-sum
test was used to compare age between the two groups. Statistical analysis was performed using STATA IC version 16.

Alpha level was 0.05 for all statistical tests.
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Results

Demographic results

There were 2,181 patients treated for TB at Barts Health NHS trust between 2014 and 2019. Of these, 37 (1.7%)
patients were treated for UGTB.

Cases with UGTB had a median age of 42 years (IQR 34-55). This was older than cases with non-UGTB, whose
median age was 36 years (IQR 28-49) (p = 0.03). The proportion of cases who were born outside of the UK was similar
between the two groups (89.2% vs. 81.1%; p = 0.44) and a significantly higher percentage of cases with UGTB had
migrated from South Asia compared to non-UGTB cases (64.9% vs. 37.1%; p = 0.03) (Table 1). There was a higher
proportion of male than female cases (67.6% vs. 32.4%) in the urogenital cohort and the median time between entry

to the UK and diagnosis with UGTB was 10 years (IQR 4-22).

Table 1. Demographic data of cases with urogenital TB (n=37) compared to non-urogenital TB (n=2,143)

Demographics UGTB Non-UGTB P-value
Age (years), median (IQR) 41 (31.5-50.5) 36 (28-49) 0.03
Male, n (%) 25 (67.6) 1,348 (62.9) 0.56
Migration status, n (%) Born in UK 4 (10.8) 394 (18.4) 0.44
Born outside of UK 33 (89.2) 1,737 (81.1)
Unknown 0(0.0) 10(0.5)
Ethnicity Bangladeshi, n (%) 11 (29.7) 424 (19.8) 0.44
Indian, n (%) 11 (29.7) 453 (21.1)
Black-African, n (%) 5(13.5) 316 (14.8)
White, n (%) 4(10.8) 235 (11.0)
Other, n (%) 2 (5.4) 260 (12.1)
Pakistani, n (%) 2 (5.4) 332 (15.5)
Black-Caribbean, n (%) 1(2.7) 74 (3.5)
Chinese, n (%) 1(2.7) 18 (0.8)
Unknown 0(0.0) 5(0.2)
Region of birth South Asian region 24 (64.9) 794 (37.1) 0.03
European region 5(13.5) 632 (29.5)
African region 5(13.5) 304 (14.2)
Eastern Mediterranean 2 (5.4) 298 (13.9)
region
Region of the Americas 1(2.7) 38 (1.8)
Western Pacific region 0(0.0) 55 (2.6)
Unknown 0(0.0) 22 (1.0)

Urogenital TB sites and clinical features
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Urinary TB was the commonest type of UGTB with the most prevalent site being the kidneys (32.4%). This was
followed by MGTB with majority of men presenting with epididymal TB (24.3%). FGTB was less common than the
other types of UGTB with 21.6% of cases presenting with endometrial TB. Other urogenital sites of TB are displayed in
Table 2. Fourteen patients (37.8%) had TB at another extra-pulmonary site concurrently, whilst five of the 14 patients
(13.5%) had pulmonary TB in addition. No patients in the cohort tested positive for HIV. Two patients who developed
renal TB and one patient with bladder TB were on immunosuppressive therapy after either renal or bone marrow

transplants, two of whom had multi-site TB.

Table 2. Sites of disease and organs affected in urogenital TB cases (N=37)

Urogenital TB type Organ affected No of patients, N (%)
Urinary TB Kidney 12 (32.4)
Bladder 3(8.1)
Male genital TB Epididymis 9(24.3)
Prostate 3(8.1)
Concomitant urinary and male Kidney & Epididymis 1(2.7)
genital TB
Femal genital TB Endometrium 8(21.6)
Ovaries 1(2.7)

The majority of patients with urinary TB were asymptomatic but few presented with flank pain (3/16, 18.8%),
urinary frequency (2/16, 12.5%), haematuria (1/16, 6.3%) and nocturia (2/15, 13%). Notably, half of urinary TB
patients had renal impairment on initial presentation (8/16). Testicular swelling was common amongst MGTB patients
(11/13, 84.6%), however testicular pain was less common (3/13, 23.1%). All patients with prostate TB had lower
urinary tract symptoms including urinary frequency and urgency, dysuria, nocturia and one patient described pain on
ejaculation.

Amongst women with FGTB, the predominant symptom was abdominal or pelvic pain (4/9, 44.4%). Other
symptoms described in endometrial TB included infertility (2/8, 25%), amenorrhea (2/8, 25%), intermenstrual bleeding
(1/8, 12.5%), post-menopausal bleeding (2/8, 25%), menorrhagia (1/8, 12.5%) and deep dyspareunia (1/8, 12.5%).
Night sweats were the most common non-specific symptom across the cohort (9/37, 24.32%), whilst seven (18.92%)

had fevers and five (13.51%) experienced weight loss.

Diagnosis

In 35 patients, the median length of time from symptom onset to treatment was 163 days (IQR 73-243) with a
maximum time to diagnosis of 1746 days (4.8 years). This information was missing in two patients. Patients with
urinary TB had a median time from symptom onset to treatment of 163 days (IQR 75-184). MGTB had a shorter
median time of 105 days (59-219.5) with patients with epididymal TB taking 126 days (IQR 56-208) to start treatment.
FGTB had the longest delay from symptom onset to treatment with a median of 347 days (IQR 76-897) with patients
with endometrial TB taking 563.5 days on average to start on treatment (IQR 84-1329.5). Diagnosis of UGTB in our

patient cohort relied on a combination of radiological investigations followed by more invasive diagnostic sampling
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from the affected site. Thirty-six of 37 patients with UGTB were included in the analysis as one patient transferred out.
The majority of patients (19/36, 52.8%) had at least two radiological tests prior to diagnosis. The most common
radiological investigations used to diagnose urinary TB included CT of the abdomen and pelvis and ultrasound of the
renal tract. Eight of 16 patients had abnormal findings on imaging including renal scarring, echogenic kidneys,
urothelial thickening, enlarged lymph nodes and fluid collections/abscesses on the native kidney or graft bed.
Ultrasound of the testes was performed on all patients with epididymal TB with abnormalities detected in seven of the
nine patients. Abnormal findings included orchitis, epididymo-orchitis, scrotal masses and abscesses. Prostate lesions
were detected on MRI of the prostate in two patients with prostate TB. The third underwent an ultrasound
demonstrating an enlarged prostate and calcific concretions. Amongst the FGTB patients, all women underwent a
pelvic or transvaginal ultrasound. Of the eight women with endometrial TB, three were found to have a thickened
endometrium, endometrial cysts were seen in two, one had a bulky uterus and another a heterogenous-appearing
endometrium. Only one patient had no abnormal findings. Five patients underwent an MRI of the pelvis to further
characterise the abnormalities seen on ultrasound. The one patient with ovarian TB had bilateral ovarian cysts seen on
ultrasound and septated cysts visualised on MRI of the pelvis.

Twenty—eight of 37 patients underwent a biopsy of the urogenital site (65.1%); six underwent endobronchial
ultrasound (EBUS) and lymph node biopsy (13.9%). Four of 37 patients underwent aspiration of fluid from the
urogenital site or its surroundings (9.3%), two underwent excision of the site (4.7%), two underwent fine needle
aspiration of the site (4.7%) and one had a lymph node biopsy (2.3%). Eight patients (22.2%) underwent two invasive
procedures before the diagnosis was made and three patients (8.3%) underwent at least three invasive procedures.
70% of UGTB patients (26/37) had granulomatous changes on histology samples from the urogenital site.

Ziehl-Neelsen (ZN) staining was performed on clinical specimens other than sputum in 32 out of 37 cases (86.5%)
and four of these (12.5%) were smear positive. M.TB was cultured in 54.1% of all patients (20/37). Out of 10 patients
with epididymal TB, 4 (60%) were culture positive; four of 8 patients (50%) patients with endometrial TB were culture
positive; five of 12 (41.6%) patients with renal TB were culture positive. One of three patients with prostate TB was
culture positive and all three cases (100%) with bladder TB were culture positive. Ten of 16 patients (62.5%) with renal
or bladder TB had early morning urine tests sent for acid fast bacilli (AFB) culture. Of those, 70% (7/10) were culture
positive. Of the positive TB cultures, 18 patients (90%) had fully sensitive TB and one patient had Isoniazid
monoresistance and one patient had polyresistant TB. Two patients were culture positive, but drug susceptibility

testing failed. No patients within this cohort underwent TB PCR.

Management

Treatment duration was documented for 33 patients; two are still on treatment and one was lost to follow up and
were therefore excluded. Only four patients (11.43%) were admitted to hospital for initiation of treatment. Standard
ATT (2 months of rifampicin (R), isoniazid (H), pyrazinamide (Z) and ethambutol (E) followed by 4 months of RH was
given to 51.6% of patients (16/31). Five patients with renal or bladder TB and renal impairment were started on RHZ
and moxifloxacin (M). The mean treatment duration overall for UGTB was 7.3 months (SD 3.1). The maximum duration
of ATT was 18 months in a case of widespread disseminated TB with concurrent renal TB. As the patient had been
previously treated for disseminated TB and was responding poorly to initial treatment, s/he was switched to a
multidrug-resistant (MDR) TB treatment regimen. The mean treatment duration of different urogenital TB sites is

displayed in Table 4. Renal, epididymal and endometrial TB cases all had a longer treatment course than the standard
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6 months ATT. Bladder and ovarian TB required at least 10 months ATT.

Table 4: Treatment duration for different urogenital tuberculosis (TB) sites

Urogenital TB site patients with Duration of treatment in months, mean (SD)

treatment duration

Renal 11 7.6 (4.6)
Epididymal 7 6.4 (1.1)
Endometrial 8 6.5 (1.1)
Bladder 2 10.5(2.1)
Prostate 1 6.0 (0.0)
Renal & Epididymal 1 9.0 (0.0)
Ovarian 1 10.0 (0.0)

Nine of the 36 (25%) patients underwent surgical removal of the UGTB site: five of 9 (55.5%) of epididymal TB cases;
two of 8 (25%) of endometrial TB cases; one of 12 (8.3%) of renal TB cases and one ovarian TB case. Five cases were

lost to follow up. There were no documented deaths at one year of follow up.

Discussion

This study reports that UGTB predominantly affects male patients in their 40s and ethnic minorities originating from
high TB prevalence countries, which is comparable to other UGTB cohort studies [9,10,13,14]. The region where the
largest proportion of UGTB cases was born was South Asia. The ethnic minorities most affected by UGTB in East
London were Indian and Bangladeshi. Notably, 40% of patients with UGTB had another site of non-UGTB indicating
disseminated disease [6] and 13.5% of UGTB patients had concurrent pulmonary TB, which is similar to other extra-
pulmonary TB studies [13]. Only a few patients presented with constitutional symptoms suggestive of TB, but many
had no symptoms or non-specific symptoms not typical of TB.

The most common site of UGTB in our cohort was the kidneys, which is supported by other cross-sectional studies
[5,6]. A high proportion of our patients with renal TB presented with end organ damage indicating a significant delay
in diagnosis. The average time from symptoms to starting treatment for urinary TB was 163 days. This is almost double
the time period expected for patients to be diagnosed with pulmonary TB [15]. In addition, our study found that three
patients (25%) who developed renal TB were on immunosuppressant therapy, post-renal and bone marrow
transplant. Increased rates of TB have been observed amongst transplant recipients and transplantation remains an
important risk factor for the development of TB [16].

Early morning urine (EMU) is a useful non-invasive method to diagnose renal and/or urinary tract TB, but there is
a large variability in its sensitivity ranging from 10.7% to 80% depending on the site and severity of disease [9]. In our
study, 70% of EMUs that were sent in renal and bladder TB were culture positive for M.TB. Despite this, 75% of
patients underwent a renal biopsy in renal TB and 66.7% had a bladder biopsy in bladder TB in order to make a
definitive diagnosis. An earlier suspicion of TB prompting an EMU could avoid more invasive diagnostic tests and
should therefore be used as a first line test to diagnose renal and urinary tract TB. This is especially important in

patients with sterile pyuria and risk factors for TB [17,18]. Confirmation of M.TB through culture or PCR is essential
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due to contamination of urine samples by other non-pathogenic environmental mycobacteria [18]. PCR performed by
the GeneXpert MTB/Rif or BDMax assays [19] can also be used to detect M.TB and has been demonstrated in some
studies to have superior sensitivity in diagnosing urinary tract TB compared to culture and microscopy [20].

Endometrial TB occurred in 89.9% of FGTB in our cohort, which is higher than the estimated 50-80% from
retrospective studies performed in high TB prevalence countries [8,21]. Infertility has been the most commonly
reported symptom in studies, ranging from 40-80% of endometrial TB cases [8]. Only a quarter of patients with
endometrial TB in our cohort presented with infertility (25%). Other common symptoms in our cohort of endometrial
TB cases included abdominal/pelvic pain (37.5%) and vaginal bleeding (37.5%), which have slightly different
prevalence in previous studies (50-55% and 20-25% respectively) [21]. Our findings of delayed diagnosis in
endometrial TB are, however, supported by other studies [15]. The average delay to diagnosis for patients presenting
with symptoms related to their endometrial TB was approximately 1.5 years and the maximum delay was over 4 and a
half years. The significant delay between symptom onset and presentation to healthcare highlights the insidious
nature of endometrial TB.

Endometrial biopsies are the most common specimen used for diagnosis of endometrial TB [22] and all patients
with endometrial TB underwent a biopsy of their endometrium in order to make the diagnosis. Endometrial TB is
paucibacillary and only half of patients were diagnosed by culture of M.TB [8]. Imaging is also of limited use due to
non-specific radiographic findings that is often difficult to differentiate from other conditions such as a malignancy or
other infection in the endometrium [8]. Imaging is more useful in ovarian TB as tubo-ovarian masses are often seen on
MRI pelvis [8] as demonstrated by one patient in our cohort who had ovarian TB.

Epididymal TB was found to be the second most common UGTB site and is usually one of the commonest sites of
male UGTB, alongside the prostate [23,24]. All patients with epididymal TB within our cohort presented with either
scrotal or testicular swelling, which has also been reported by other studies [24]. Testicular pain or tenderness is not a
frequent feature [24] and was only present in two patients within our cohort. Epididymal TB commonly causes an
epididymo-orchitis with formation of a hydrocoele, abscess or calcification, which can usually be seen on ultrasound
[9] and was the commonest diagnostic test used in our cohort. The median time from symptom onset to diagnosis was
18 weeks, which was less than almost all urological and FGTB. Diagnosis relied on sample from the site either by
biopsy of the epididymis or testicle, aspiration of hydrocoele or scrotal abscess or in two cases, excision of the testicle.
In the two cases that had an orchidectomy prior to diagnosis, this was performed as there was a concern of
malignancy. In a larger cohort of patients with MGTB, it has been reported that one in five patients with epididymal TB
were only diagnosed after orchidectomy [25]. An isolated tuberculous epididymo-orchitis without the presence of
systemic TB features or evidence of TB at other sites, can often be mistaken for testicular cancer [26]. This often
causes delays in TB diagnosis and can result in unnecessary radical treatment such as orchidectomy [7,25,26].

Studies suggest that prostate TB accounts for 11% of UGTB [25], however there were few prostatic TB cases
within our population. Our cases were also diagnosed quickly as they presented with lower urinary tract symptoms
prompting examination and early imaging of the prostate. This is contrary to the literature, where prostate TB is
largely asymptomatic and remains undetected until incidental finding on prostatic biopsy [13,27]. Prostatic TB, similar
to epididymal TB, is often assumed to be prostate cancer on initial presentation [27] prompting biopsy of the prostate
[28]. This occurred in two out of three cases, while the other case had a positive EMU for TB culture immediately after
presentation.

Diagnosis of TB relies on histology suggestive of TB or culture/molecular TB diagnosis from the UG site [3].
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However, less than half of patients with UGTB were culture positive (46%) [17]. Eleven patients (30.6%) underwent
two or more invasive tests to obtain specimen samples. This was frequently due to a failure to send specimen samples
for mycobacterial culture or TB PCR.

Management of UGTB is similar to that of pulmonary-TB and a standard treatment course of 6 months is usually
sufficient in drug susceptible UGTB [23]. The mean treatment duration for all UGTB patients was 7.3 months (SD 3.1),
suggesting that a longer treatment course was required. Although endometrial TB was treated on average for 6.5
months, two patients with endometrial TB required surgery after treatment. Over half of patients with epididymal TB
underwent surgery prior to diagnosis [25].

Limitations of our study include its retrospective nature and a lack of HIV positive cases within our cohort, who
are at higher risk of developing EPTB [29]. Patients were usually discharged from TB services on completion of ATT and
therefore information regarding long term sequelae was not available.

Our results demonstrate that UGTB often goes undetected for long time periods in low prevalence settings. Poor
recognition of high-risk groups as well as non-specific clinical features of UGTB means that patients not only

experience delay to diagnosis but may be subjected to multiple invasive investigations.

Conclusions

UGTB can be challenging to diagnose, with patients frequently presenting with more advanced disease compared to
pulmonary TB. Our study highlights that UGTB should be suspected in patients from high TB incidence countries
presenting with urogenital signs and symptoms, ensuring that samples are sent for TB culture without delay. Early

diagnosis can help prevent irreversible end organ damage and need for surgical intervention.

References

[1] World Health Organisation. Global Tuberculosis Report 2020. https://www.who.int/docs/default-
source/documents/tuberculosis/execsumm-11nov2020.pdf?sfvrsn=e1d925f_4 (accessed November 16, 2020).

[2] Public Health England. Tuberculosis in England 2016 report. Tuberc Sect Cent Infect Dis Surveill Control Natl Infect
Serv PHE 2016. https://www.tbalert.org/wp-content/uploads/2016/09/PHE_TB_Annual_Report_2016.pdf
(accessed August 6, 2020).

[3] Muneer A, Macrae B, Krishnamoorthy S, Zumla A. Urogenital tuberculosis — epidemiology, pathogenesis and
clinical features. Nat Rev Urol 2019;16:573—-98. https://doi.org/10.1038/s41585-019-0228-9.

[4] Kulchavenya E. Urogenital tuberculosis: Definition and classification. Ther Adv Infect Dis 2014;2:117-22.
https://doi.org/10.1177/2049936115572064.

[5] Figueiredo AA, Lucon AM, Srougi M. Urogenital Tuberculosis. Microbiol Spectr 2017;5.
https://doi.org/10.1128/microbiolspec. TNMI7-0015-2016.

[6] Kulchavenya E, Kholtobin D, Shevchenko S. Challenges in urogenital tuberculosis. World J Urol 2020;38:89-94.
https://doi.org/10.1007/s00345-019-02767-x.

[7] Kulchavenya E, Kholtobin D. Diseases masking and delaying the diagnosis of urogenital tuberculosis. Ther Adv Urol
2015;7:331-8. https://doi.org/10.1177/1756287215592604.

[8] Sharma JB, Sharma E, Sharma S, Dharmendra S. Female genital tuberculosis: Revisited. Indian J Med Res
2018;148:71-83. https://doi.org/10.4103/ijmr.lJIMR_648_18.

[9] Abbara A, Davidson RN. Etiology and management of genitourinary tuberculosis. Nat Rev Urol 2011;8:678-88.

This article is protected by copyright. All rights reserved



https://doi.org/10.1038/nrurol.2011.172.

[10]Hemal AK, Gupta NP, Rajeev TP, Kumar R, Dar L, Seth P. Polymerase chain reaction in clinically suspected
genitourinary tuberculosis: comparison with intravenous urography, bladder biopsy, and urine acid fast bacilli
culture. Urology 2000;56:570—4. https://doi.org/10.1016/S0090-4295(00)00668-3.

[11]Namavar Jahromi B, Parsanezhad M. E, Ghane-Shirazi R. Female genital tuberculosis and infertility. Int J Gynecol
Obstet 2001;75:269-72. https://doi.org/10.1016/50020-7292(01)00494-5.

[12]Public Health England. Tuberculosis in London Annual review (2018 data) 2019.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/833288/TB_
2018_London.pdf (accessed November 16, 2020).

[13]Figueiredo AA, Lucon AM. Urogenital tuberculosis: update and review of 8961 cases from the world literature. Rev
Urol 2008;10:207-17.

[14]Public Health England. Tuberculosis in England 2019 report. Tuberc Unit, Natl Infect Serv PHE 2019.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/821334/Tub
erculosis_in_England-annual_report_2019.pdf (accessed August 6, 2020).

[15]Abbara A, Collin SM, Kon OM, Buell K, Sullivan A, Barrett J, et al. Time to diagnosis of tuberculosis is greater in
older patients: a retrospective cohort review. ERJ Open Res 2019;5:00228-2018.
https://doi.org/10.1183/23120541.00228-2018.

[16]Ulubay G, Kupeli E, Birben OD, Seyfettin EP, Dogrul Ml, Ugurlu AO, et al. A 10-year experience of tuberculosis in
solid-organ transplant recipients. Exp Clin Transplant 2015;13:214-8. https://doi.org/10.6002/ect.mesot2014.P16.

[17]Kulchavenya E. Best practice in the diagnosis and management of urogenital tuberculosis. Ther Adv Urol
2013;5:143-51. https://doi.org/10.1177/1756287213476128.

[18] De Francesco Daher E, Da Silva GB, Guardao Barros EJ. Review: Renal tuberculosis in the modern era. Am J Trop
Med Hyg 2013;88:54-64. https://doi.org/10.4269/ajtmh.2013.12-0413.

[19]Ciesielczuk H, Kouvas N, North N, Buchanan R, Tiberi S. Evaluation of the BD MAX™ MDR-TB assay in a real-world
setting for the diagnosis of pulmonary and extra-pulmonary TB. Eur J Clin Microbiol Infect Dis 2020;39:1321-7.
https://doi.org/10.1007/s10096-020-03847-2.

[20]Pang Y, Shang Y, LuJ, Liang Q, Dong L, Li Y, et al. GeneXpert MTB/RIF assay in the diagnosis of urinary tuberculosis
from urine specimens. Sci Rep 2017;7:1-6. https://doi.org/10.1038/s41598-017-06517-0.

[21]Mondal S, Dutta T. A ten year clinicopathological study of female genital tuberculosis and impact on fertility.
JNMA J Nepal Med Assoc 2009;48:52—7.

[22] Munne KR, Tandon D, Chauhan SL, Patil AD. Female genital tuberculosis in light of newer laboratory tests: A
narrative review. Indian J Tuberc 2020;67:112-20. https://doi.org/10.1016/].ijtb.2020.01.002.

[23]Yadav S, Singh P, Hemal A, Kumar R. Genital tuberculosis: Current status of diagnosis and management. Transl|
Androl Urol 2017;6:222-33. https://doi.org/10.21037/tau.2016.12.04.

[24]Kulchavenya E, Kim CS, Bulanova O, Zhukova I. Male genital tuberculosis: Epidemiology and diagnostic. World J
Urol 2012;30:15-21. https://doi.org/10.1007/s00345-011-0695-y.

[25]Kulchavenya E, Khomyakov V. Male genital tuberculosis in Siberians. World J Urol 2006;24:74-8.
https://doi.org/10.1007/s00345-005-0048-9.

[26] Kholtobin DP, Kulchavenya E V. Masks of urogenital tuberculosis as the cause of diagnostic errors. Urologiia

2017:100-5. https://doi.org/10.18565/urology.2017.5.100-105.

This article is protected by copyright. All rights reserved



[27]Mishra K, Ahmad A, Singh G, Tiwari R. Tuberculosis of the prostate gland masquerading prostate cancer; Five
cases experience at IGIMS. Urol Ann 2019;11:389-92. https://doi.org/10.4103/UA.UA_119 18.

[28] Kulchavenya E, Brizhatyuk E, Khomyakov V. Diagnosis and therapy for prostate tuberculosis. Ther Adv Urol
2014;6:129-34. https://doi.org/10.1177/1756287214529005.

[29]Sharma SK, Mohan A. Extrapulmonary tuberculosis. Indian J Med Res 2004;120:316-53.

Correspondence: Heinke Kunst, Blizard Institute, Barts and The London School of Medicine and Dentistry, Queen

Mary University, 4 Newark Street, London E1 2AT, UK. Email: h.kunst@gmul.ac.uk

This article is protected by copyright. All rights reserved




