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CHAPTER 7
NONRESPIRATORY TUBERCULOSIS
Dina Fisher, MSc, MD, FRCPC
Kevin Elwood, MD

KEY MESSAGES/POINTS
EPIDEMIOLOGY
•

Nonrespiratory tuberculosis accounted for 25% of cases of tuberculosis (TB) in Canada in
2010.

•

Isolated nonrespiratory TB is more commonly seen in females and foreign-born people.

•

Disseminated disease (concurrent involvement of at least two non-contiguous organ sites
of the body or the involvement of the blood or bone marrow) is associated with immunedeficiency.

DIAGNOSIS
•

Diagnosis of nonrespiratory TB often requires biopsy of the affected organ, and samples
must be sent for acid-fast bacteria (AFB) smear and culture.

•

All suspected cases of nonrespiratory TB should be assessed for concomitant respiratory
TB to determine whether the case is infectious and to assist with diagnosis.

TREATMENT
•

In life-threatening nonrespiratory TB disease (meningitis, miliary, pericardial) it is suggested
that empiric treatment be commenced while appropriate diagnostic samples are being
obtained.

•

Six months of standard anti-tuberculous medical therapy is considered adequate for most
forms of nonrespiratory TB.

•

Given the severity of disease in disseminated and meningeal TB, and the lack of
randomized controlled studies comparing different treatment durations, treatment is
commonly extended to12 months.

•

Adjuvant corticosteroids are recommended in meningeal TB and pericardial TB.
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DEFINITION
The terms non-respiratory TB and extra-pulmonary TB are often used interchangeably. In Canada,
extra-pulmonary TB refers to everything but pulmonary TB (TB of the lungs and conducting
airways, and includes tuberculous fibrosis of the lung, tuberculous bronchiectasis, tuberculous
pneumonia and tuberculous pneumothorax, isolated tracheal or bronchial TB and tuberculous
laryngitis), whereas respiratory TB includes pulmonary TB, plus TB of the pleura, the
intrathoracic or mediastinal lymph nodes, nasopharynx, nose or sinuses. Nonrespiratory TB,
reviewed in this chapter, refers to all other disease sites not part of respiratory TB.1
When comparing data among countries and reviewing the literature it is important to recognize
the distinction between respiratory and nonrespiratory TB (as listed above), and pulmonary
(disease limited to the lung parenchyma) and extrapulmonary TB.1-4
This chapter will review the epidemiology, diagnosis and treatment of nonrespiratory TB disease
as defined in Canada.

EPIDEMIOLOGY
Canadian data from the early 1970s indicated that approximately 17% of all TB cases involved
primarily a nonrespiratory site.5,6 The genitourinary system and lymph nodes were the most
common nonrespiratory sites of involvement. Both sites of disease were more common in the
foreign-born: genitourinary TB was more common among those born in Europe and TB
lymphadenitis among those born in Asia.7
More recent US data have shown young age and female sex to be independent risk factors for
extrapulmonary TB.8,9 It is important to note that any cause of significant immune suppression
(e.g. HIV, tumour necrosis factor (TNF) alpha inhibitors, end-stage renal disease) has been
shown to predispose to disseminated TB.2,10-13
In 2010, 25% of TB cases in Canada were nonrespiratory (Table 1), of which 50% were in the
superficial lymph nodes.14
The number of reported cases of respiratory TB in Canada has decreased steadily since the 1980s,
whereas the number of nonrespiratory cases decreased by a lesser extent. As a result, the
proportion of total cases that were nonrespiratory rose.2 Similar trends have been reported in the
United States.11 The smaller decline in nonrespiratory cases over recent years is not fully
understood. Part of the explanation may be the increasing proportion of TB cases in Canada that
are foreign-born, reflecting the shift in immigration from countries with low TB incidence (Western
Europe) to those with high TB incidence (Africa, Asia, Central and South America, Eastern
Europe).15 Foreign-born people are significantly more likely to have nonrespiratory than respiratory
TB compared with Canadian-born people (Table 1).14 This may reflect the fact that respiratory, and
not nonrespiratory, disease is actively screened for in new immigrants to Canada. Another
possibility is the impact of HIV infection on TB morbidity. The incidence of HIV-TB coinfection is
higher in certain foreign-born cohorts than among Canadian-born individuals.16,17 TB patients with
HIV infection are more likely to have nonrespiratory TB alone or concurrent with respiratory TB.10-13
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Table 1. Anatomic site of disease and population groups of patients with TB,
Canada 2010

Disease site

Aboriginal*

Canadian-born
(other)

Foreign-born

Unknown

Total

N

%

N

%

N

%

N

%

N

%

Respiratory

270

81.8

144

78.7

660

63.6

14

53.7

1,088

69.0

Nonrespiratory

36

10.9

33

18.0

310

29.9

10

38.4

389

24.7

Both

24

7.3

6

3.3

68

6.6

2

7.7

100

6.3

TOTAL

330

100

183

100

1038

100

26

100

1,577

100

†

*Includes Status and Non-Status Indians, Métis and Inuit.
†

Includes primary, pulmonary, pleural and "other" respiratory TB.

DIAGNOSTIC CONSIDERATIONS
A high index of suspicion is paramount to the rapid diagnosis of nonrespiratory TB. Any delay in
diagnosis could increase the risk of morbidity and mortality for the at-risk patient.18 Delays in
diagnosis of nonrespiratory TB are common, especially when it is present in unusual sites.
Symptoms may be nonspecific (e.g. fever, night sweats, weight loss), or an organ-specific
presentation may not be considered to be related to TB in the presence of a normal chest
radiograph and negative sputum assessment for AFB. When evaluating at-risk patients with
fever of unknown origin and site-specific signs and symptoms or patients with biopsy-proven
granulomatous inflammation, appropriate steps should be taken to confirm the diagnosis of TB,
including repeat sampling if mycobacterial cultures were not obtained.
Whenever practical, every effort should be made to obtain clinical samples for both
mycobacteriologic (AFB smear and culture) and histopathologic tests.7,19,20 Drug
susceptibility testing can only proceed with a viable culture, the results of which can
have important treatment implications.7,19,20
(Strong recommendation, based on strong evidence)
This point cannot be overemphasized: with the rising incidence of resistant M. tuberculosis,
especially in the foreign-born, it is difficult to provide appropriate treatment when mycobacterial
cultures and drug susceptibility test results are not available. A positive tuberculin skin test
result supports the diagnosis, but its absence does not rule out the diagnosis and should never
be relied on to exclude TB.
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The clinical specimens obtained for diagnostic purposes will depend upon the suspected
anatomic site of involvement. In general, tissue biopsy yields positive culture results more often
than fluid aspiration; both are superior to swabs (please see Table 2 for diagnostic yield
estimates). Biopsy material for mycobacterial culture should be submitted fresh or in a small
amount of sterile saline.19,20 Histopathologic examination requires the specimen to be placed in
formalin, which destroys the mycobacteria and prevents further culture confirmation.19,20 Common
histopathologic findings include necrotizing and non-necrotizing granulomatous inflammation,
giant cells or epithelioid cells and may rarely demonstrate AFB (see Table 2). Loss of host
immune function can result in histopathologic findings demonstrating greater suppurative
response and less well-formed granulomas.88 The utility of nucleic acid amplification (NAA) in
nonrespiratory specimens remains incompletely defined. Its major advantage is a rapid diagnosis,
generally within 48 hours, and its greatest promise is the early diagnosis of life-threatening
disease such as meningeal TB.35-37 The World Health Organization has not recommended the use
of automated polymerase chain reaction (PCR) tests for the diagnosis of nonrespiratory TB to
date, but this is an area of active research and thus the recommendation may change in the
future.21,89,90
Every presumed case of nonrespiratory TB should be assessed for pulmonary TB.
How infectious the possible case is depends upon respiratory involvement.
Pulmonary involvement in patients with nonrespiratory TB disease can range from
10% to 50%, thus it may be possible to secure a diagnosis of TB with sputum
assessment and avoid the need for more invasive sampling.20
(Strong recommendation, based on strong evidence)

A diagnosis of nonrespiratory TB, as with all cases of respiratory TB, should prompt an HIV test.
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Table 2. Sensitivity and Specificity of Diagnostic Tests in Non-Respiratory Tuberculosis,
Low HIV-prevalence

ZN= Ziehl-Neelsen, ADA = adenosine deaminase, CXRAY = chest radiography, SN = sensitivity, SP = specificity,
FNA = fine-needle aspiration, nsr = no significant results, CNS = central nervous system, CSF = cerebrospinal fluid,
GU TB = genitourinary TB
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CLINICAL PRESENTATIONS
PERIPHERAL TB LYMPHADENITIS
Almost all forms of TB involve regional lymphatics and nodes. Intrathoracic lymph nodes are
commonly involved in primary disease, in advanced pulmonary disease and in patients with
HIV/AIDS. Intrathoracic nodes may be the major site of TB lymphadenitis seen in TB patients, but
this section will focus on extrathoracic lymph nodes and specifically peripheral TB lymphadenitis.
Peripheral TB lymphadenitis accounted for 12% of all cases of TB in Canada in 2010 (Table 3),
and cervical lymph node TB is the most commonly affected nonrespiratory site.14
Table 3. Number of TB cases and incidence per 100,000 population
by main diagnostic site, Canada 2010
Cases

Disease site

Incidence per 100,000
(%)

population

1,088

(70.0)

3.2

389

(24.7)

1.1

Peripheral lymph nodes

196

(12.4)

0.50

Miliary/disseminated

16

(1.0)

0.04

Meninges/central nervous system

22

(1.4)

0.06

Abdominal

39

(2.5)

0.1

Bones and joints

39

(2.5)

0.1

Genitourinary

24

(1.5)

0.07

Other*

53

(3.4)

0.16

Both

100

(6.3)

0.19

Total

1,577

100

4.64

n
Respiratory
Nonrespiratory

*Includes 8 cases with more than one nonrespiratory site identified.

Tuberculous involvement of the lymph glands can be secondary to infection from M. tuber-culosis as
well as other nontuberculous mycobacteria.91 Nontuberculous mycobacteria (NTM) are most
commonly isolated from the cervical lymph nodes and submandibular glands of young (<5 years)
Caucasian children.92 Peripheral TB lymphadenitis has been identified at the anterior and posterior
triangles of the neck, supraclavicular and axillary regions, as well as a variety of other nodal sites
(Table 2).10,14,93 Presentation can be at a single nodal site or in multiple sites. A study of TB
lymphadenitis in Manitoba found that 18% of cases also had a concurrent diagnosis of TB
elsewhere in the body.93 In general, the disease is most often indolent, and the patient usually
presents with an isolated, unilateral, nontender neck mass. The term “scrofula” has been used
historically to describe tuberculous involvement of a cervical lymph node with sinus tract formation
or ulceration of the overlying skin. Non-nodal symptoms are rare except in individuals infected with
HIV/AIDS.11,12,17 Peripheral lymphadenitis is particularly common among immigrants to Canada from
Asian countries such as China, Viet Nam and the Philippines.93,94 Among these immigrants, young
women are especially prone to isolated lymph node involvement.93,95 High rates of tuberculous
lymphadenitis in the foreign-born are well documented in high-income countries.17,95-97 In Manitoba,
the highest incidence of peripheral lymphadenitis has been reported among older Aboriginal
women.93 The reasons for this age-, sex- and ethnicity-related organotropism are unknown.
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Fine-needle aspiration (FNA) biopsy of affected lymph nodes is a useful initial procedure with a
reported sensitivity of 77%, specificity of 93% and diagnostic accuracy of 62% (see Table 2).2227,98,99
If it is non-diagnostic, the highest-yield procedure is an excisional lymph node biopsy,
which has a sensitivity of 80%. Incisional biopsies are discouraged because of the risk of sinus
tract formation at the biopsy site. Swabs are discouraged because of the limited material
obtained and because the hydrophobic nature of the mycobacterial cell wall inhibits the transfer
of organisms from the swab to the culture media.100
As stressed earlier, specimens must be submitted for both mycobacteriologic and
histopathologic analysis. Differentiation of M. tuberculosis from the M. avium complex (MAC) is
important, as treatment of the two conditions is different. M. tuberculosis of the superficial lymph
nodes should be treated with anti-tuberculous medication, whereas treatment of MAC
lymphadenitis may be cured with surgery alone, medical therapy alone or a combination of both
approaches, or it may undergo spontaneous resolution without intervention (please see
Chapter 11, Nontuberculous Mycobacteria, for details).101,102
Medical treatment of tuberculous lymphadenitis results in the uneventful resolution of the
condition in up to 80% of patients.30 The suggested duration of treatment is 6 months.103-108
(Strong recommendation, based on strong evidence)

It is important to note that in up to 30% of patients, nodes can appear afresh or enlarge during
treatment, possibly as an immune response, but this usually resolves without change in regime
or additional therapy and should not be considered evidence of treatment failure.109 At the end
of treatment, 10% of patients may be left with residual nodes, and if after treatment the nodes
enlarge or reappear afresh this is usually transient.109 Such events do not necessarily imply
relapse, but repeat FNA for mycobacterial culture can be performed to assess this possibility.110
Surgical procedures, other than diagnostic, should be reserved for the relief of discomfort
caused by enlarged nodes or tense, fluctuant nodes.111

GENITOURINARY TB
Genitourinary TB accounted for 1.5% of all cases of TB in Canada in 2010 (Table 3).14 The
incidence of genitourinary TB has been decreasing over the last two decades in Canada.7,14
Urinary tract disease is more commonly seen in men and those with end-stage renal disease
requiring dialysis.50
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URINARY TRACT
At the time of primary infection, or in the case of dissemination associated with reactivation,
M. tuberculosis seeds the vascular renal cortex. Healed granulomatous lesions in the glomeruli
can rupture into the renal tubule and become mechanically caught up at the loop of Henle; here
granulomatous progression, necrosis and cavitation is likely to ensue in the medullary portion,
which has poor host defense. Although both kidneys are usually seeded, severe renal
involvement is often asymmetric or unilateral (25%), so that renal failure is
uncommon.51,112,113 Subsequently, through descending infection, the infundibulum, ureter, bladder,
prostate, epididymis and testes may be involved.20,50 A combination of upper and lower tract
disease is highly suggestive of TB. Granulomatous lesions, usually in the upper or lower third of
the ureter, can cause narrowing of the collecting system and strictures that can progress despite
treatment.50
Most often, onset of the disease is insidious, and patients present with asymptomatic sterile
pyuria, gross hematuria, frequency and dysuria.114 Back pain or flank pain resembling acute
pyelonephritis often reflects calyceal or ureteral obstruction, though renal colic is uncommon.
Bladder involvement (with resultant diminished bladder capacity) may present with complaints of
an inability to empty the bladder and may be associated with the development of a secondary
bacterial bladder infection. It is important to obtain historical information regarding the prior
administration of intravesical BCG for the treatment of bladder cancer, as in 1% of patients
receiving this treatment local genitourinary disease will develop and in 0.4% disseminated BCG
disease.115
Ultrasonography, computed tomography (CT) and magnetic resonance imaging (MRI) are useful
diagnostic modalities for the assessment of genitourinary TB and are replacing an intravenous
pyelogram as the primary method of radiologic investigation. Radiologic abnormalities associated
with genitourinary TB are distorted or eroded calyces, overt papillary necrosis, renal parenchymal
scarring and calcification (all of which can mimic the changes seen in chronic pyelonephritis).116-118
In patients with urinary tract disease, 80% to 90% will have positive urine cultures confirming the
diagnosis. Three to six first-void morning urine specimens should be collected for AFB smear and
culture to give the highest yield (only 30% to 40% of single specimens are positive).5256,113
Antibiotics, such as fluoroquinolones, used to treat superimposed bacterial infection may
compromise the laboratory’s ability to recover M. tuberculosis in urine samples and therefore
should be stopped more than 48 hours before urine specimens are collected for mycobacteriologic assessment.55 Occasionally, FNA of the kidney under ultrasound guidance may be
indicated if radiologic assessment is suggestive of renal TB and urine mycobacterial cultures are
negative56,57 (see Table 2 for diagnostic yield).

GENITAL TRACT
Genital tract TB may follow from a renal focus, therefore the diagnosis of genital TB should lead to
a search for urinary tract disease. However, disease involving the female genital tract or the
seminal vesicles in males is most often due to hematogenous or direct spread from neighbouring
organs.20
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Female
Any site in the female genital tract may be involved; however, for reasons that are unknown, 90%
to 100% of patients with pelvic TB have fallopian tube infection, and both tubes are usually
involved with resultant high rates of infertility.112 Pelvic TB is most commonly diagnosed during a
work-up for infertility or during evaluation of abnormal uterine bleeding, pelvic pain or adnexal
masses. Other less common sites of involvement in the female genital tract include cervical or
vulvovaginal, which frequently presents as abnormal vaginal bleeding or ulcers. The diagnosis of
female genital TB requires a combination of microbiologic, histologic and radiologic techniques.5961
Findings on hysterosalpingography may suggest TB, though, as with renal TB, imaging is often
nonspecific and characteristic findings are typically seen only with more advanced disease.
Cultures of M. tuberculosis can be obtained from several sources, including menstrual fluid,
peritoneal fluid, endometrial biopsy or biopsy of abnormal tissue identified during laparoscopy.5963,119,120
The sensitivity of these tests for the diagnosis of female genital tract TB is difficult to
determine given the lack of a gold standard (see Table 2). Even with adequate treatment for
genital TB, subsequent fertility rates range between 10% and 30%.61,119,121
Male
As with the female genital tract, any site of the male genital tract can be involved. Epididymoorchitis is the most common presentation.112 Penile and prostatic involvements are rare. Male
genital TB usually presents with scrotal swelling, sometimes with rectal or pelvic pain and less
commonly with epididymitis, hydrocele or, in advanced cases, a discharging sinus (“watering can”
perineum).112 On examination, the epididymis can be rubbery or nodular, and the prostate can be
thickened with hard nodules. Between 50% and 75% of patients have palpable thickening of the
vas deferens. Urine and discharge from draining sinuses should be sent for AFB smear and
culture.64,65,120,121 If this is non-diagnostic, biopsies (FNA or excisional) should be performed for
diagnosis (see Table 2).
Treatment with standard 6-month therapy is usually adequate in genitourinary TB (conditional
recommendation, based on moderate evidence). Surgery is not indicated except for symptom
relief, complications or failure to respond to appropriate antituberculous therapy.50,68
There are high rates of associated pulmonary disease described in renal TB and male genital TB,
thus assessment for associated pulmonary disease is recommended.7,20,50,51,66-68,112,113

MILIARY/DISSEMINATED TB
The term miliary TB was originally a pathologic and then radiologic description of the clinical
disease caused by the widespread hematogenous dissemination of bacteria to most organs of
the body.122 Bacteria enter the bloodstream at the time of primary infection before the host’s
immune system has fully responded, or later, during reactivation of latent infection.123 The
disease may be manifest as a miliary pattern on the chest radiograph, which is characterized by
1-5 mm nodules, or, among those without a miliary pattern on chest radiograph, as a bone
marrow aspirate/biopsy or a blood culture positive for M. tuberculosis, or as generalized TB at
postmortem examination.20,122 For this discussion, the terms miliary and disseminated are
interchangeable.
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Only 16 cases of miliary TB were reported in Canada in 2010 (Table 3). While the incidence in
Canada has remained relatively stable for the last decade it has risen in the United States,
largely because of HIV/AIDS. When the incidence of TB is high, disseminated TB occurs most
commonly in childhood (especially <1 year of age). When the incidence of TB is low, it is mainly
a disease of adults, especially people who are elderly, malnourished or HIV-infected or who
have other conditions associated with impaired cell-mediated immunity, such as solid organ
transplantation, renal failure, TNF alpha inhibitor use and steroid use. Fever, night sweats,
anorexia, weight loss and weakness are common, respiratory or other organ-specific symptoms
less so. A significant proportion present with fever of unknown origin, and the findings on chest
radiography and tuberculin testing may be negative.123 Choroidal tubercles seen on fundoscopy
are very suggestive of the diagnosis. Most often, the presentation is subacute or chronic, though
acute fulminant presentations can occur, with shock and acute respiratory distress
syndrome.124 The nonspecific and often variable presentation frequently leads to a delay or lack
of diagnosis and a high mortality rate.125
Diagnosis of miliary TB is difficult, and a high index of suspicion with institution of
therapy before a diagnosis is confirmed is recommended to prevent morbidity and
death.126
(Strong recommendation, based on moderate evidence)
Laboratory findings are nonspecific, though hematologic abnormalities are common. Up to onethird of cases do not have the classic discrete micronodular or “miliary” pattern on chest
radiograph. High-resolution CT is more sensitive though not necessarily specific for miliary TB.127
Prompt examination by AFB smear and culture of clinical specimens from multiple sites increases
the probability of a positive result and may obviate the need for more invasive testing.20,83-87
Biopsy of lung if the imaging is abnormal (transbronchial, thoracoscopic or surgical), biopsy of liver
(highest yield >90%) and biopsy of bone marrow will frequently demonstrate caseating
granulomas or AFB on special stains, justifying the early commencement of anti-tuberculous
therapy20,83-87 (see Table 2). In children, gastric washings may be positive. Blood cultures may be
positive (especially in those with HIV coinfection), however the mean time to culture positivity is
24.7 days, once again highlighting the importance of empiric treatment in these patients pending
confirmation of TB diagnosis.128 The yield of mycobacterial blood cultures increases in inverse
proportion to the absolute CD4 count, and cultures may be positive in up to 50% of HIV-positive
patients with CD4 counts less than 100 x 106/L. Liquid culture media specifically designed for the
growth of M. tuberculosis should be used; these are different from the blood culture bottles used
for the isolation of other bacteria.128

Standard anti-tuberculous treatment regimens should achieve microbiologic and
clinical cure, but longer therapy (i.e. 12 months) can be considered for children and
the immune compromised (e.g. those with HIV/AIDS), as well as patients with a slow
response to treatment or with drug-resistant disease.20,129
(Conditional recommendation, based on weak evidence)
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Despite appropriate treatment, mortality from miliary TB remain as high as 20%.84,86 Negative
prognostic indicators include meningeal disease, hematologic abnormalities, late presentation,
concomitant diseases, cachexia and anergy.84,86

BONE AND JOINT (OSTEOARTICULAR) TB
Bone and joint TB made up approximately 2.5% of all reported cases of TB in Canada in 2010
(Table 3), a proportion that has not changed significantly for decades.

SPINAL/VERTEBRAL DISEASE
Spinal or vertebral TB (Pott’s disease) involvement is noted in approximately 50% of bone and
joint TB cases.20 Vertebral bodies remain highly vascular into adulthood, which explains the
propensity for bone and joint TB to develop at this site. Infection often starts in the anteriorinferior aspect of a vertebral body, spreads beneath the anterior longitudinal ligament and can
lead to disease in adjacent vertebral bodies. The lower thoracic and upper lumbar vertebrae are
most often affected in spinal tuberculosis. Thoracic disease is more commonly seen in children,
and lumbar disease is more commonly seen in adults.20,130-132
Most patients present with slowly progressive back pain. Fever and constitutional symptoms are
not common unless in conjunction with extraspinal or disseminated disease. Complications
include paraspinous fluid collections that have a typical fusiform appearance on imaging and
that can progress to psoas muscle abscesses. Advanced disease may lead to spinal cord or
nerve root compression with resulting neurologic deficits.130-132
Radiographic findings can be helpful in suggesting the diagnosis but are nonspecific and should
not be used to make a definitive diagnosis.20 White blood cell scans and bone scans will be
positive in osteoarticular TB, suggesting infection and activity. CT and MRI findings suggestive
of vertebral TB include anterior vertebral involvement of thoracic or lumbar vertebrae adjacent to
the endplate with evidence of marrow edema with minimal sclerosis; discitis of intervening discs
with preservation of the disc until late in disease; and large paraspinal abscesses (calcification
being very suggestive of TB). MRI is very helpful in investigating spinal cord involvement or
damage.133-139
As in all other forms of nonrespiratory TB, it is best to confirm the diagnosis microbiologically
with AFB smear microscopy and TB culture. Culture and specifically sensitivity data are very
important to obtain, given the difficulty in following and documenting cure in bone and joint TB.
A CT-guided needle biopsy is the recommended first approach to obtain tissue for assessment
when bone TB is being considered. The specimen should be sent for histopathologic
assessment, microbiologic assessment (to assess for pyogenic infections) and AFB smear and
culture.69,70 If that assessment is non-diagnostic, a surgical biopsy should be performed for
definitive diagnosis and to assess for etiologies other than tuberculosis osteomyelitis. It is
important to review the patient for other manifestations of TB disease, as a recent study
demonstrated that one-third of patients with spinal TB had evidence of TB elsewhere, and the
diagnosis of TB disease was made in one-quarter of patients by obtaining extraspinal
specimens (see Table 2).69,70
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A recent Cochrane review has suggested that early surgical intervention for all cases
of spinal TB is not required, and this is consistent with previous literature.145,146
Surgical treatment of spinal TB should be considered in those with neurologic
deterioration and in those less than 15 years of age with significant kyphosis.145,146
(Strong recommendation, based on strong evidence)

JOINT/ARTHRITIS TB
Tuberculous arthritis is usually a mono-arthritis affecting large, weight-bearing joints such as the
hip or knee. Symptoms can include swelling, pain and loss of function. Focal signs typically
associated with septic arthritis, such as local erythema and warmth, are invariably missing, as
are constitutional symptoms. Cartilage erosion, deformity and draining sinuses have been
associated with late presentation. M. tuberculosis has also been associated with prosthetic joint
infections. Osteomyelitis affecting other sites in the skeleton is uncommon but has been
described. Multifocal presentations can occur in 15%-20% of patients, often in immunesuppressed individuals, and can be misinterpreted as metastases.71,140
Radiologic findings suggestive of TB in joints primarily demonstrate the signs of synovial
disease with thickening of the synovium and effusions, usually affecting only one joint.
Differentiation of tuberculous arthritis from other arthritic conditions can be difficult. MRI
changes suggestive of TB include moderate but uniform thickening of the synovium, as
compared with the larger and more irregular synovial thickening seen in rheumatoid arthritis.
Adjacent soft-tissue abscesses and bony erosions can be seen in tuberculous, pyogenic or
rheumatoid arthritis, but the more numerous the abscesses (two or more) the more likely the
arthritis is due to TB. Adjacent fasciitis and cellulitis can be seen in both TB and pyogenic
arthritis but are more indicative of a pyogenic arthritis.133,141-143
Synovial fluid assessment is a reasonable first step in obtaining a diagnosis of tuberculous
arthritis. Synovial fluid microscopy for AFB has a low yield (19%), but mycobacterial cultures
have been reported as positive in 79% of cases.70,140,142,143 Synovial biopsy with mycobacterial
culture has a reported sensitivity of 94% and may be required if synovial fluid assessment is
non-diagnostic (see Table 2).72-74,134,140,143
Standard anti-tuberculous treatment regimens will frequently achieve microbiologic
and clinical cure. Six months of treatment is recommended when using isoniazid- and
rifampin-based regimens.144
(Conditional recommendation, based on moderate evidence)
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A recent literature review demonstrated the risk of relapse with these regimens in osteoarticular
TB of 1.35% with 6 months of treatment, 0.86% with 6-12 months of treatment and 0.5% with
treatment regimens longer than 12 months.144 Increased risk of failure has been associated with
extensive disease at the outset of treatment and evidence of sclerotic bony disease.144 The
definition of cure is difficult in bone and joint TB, and follow-up samples are not routinely obtained
to demonstrate lack of mycobacterial growth. Alternative definitions of cure have used radiologic
markers; however, plain x-rays may never return to baseline, and recent studies in spinal TB have
shown that 50% of patients will have MRI evidence of tuberculous activity even at the end of
12 months of treatment.136,137 Further research into osteoarticular TB may help determine the
optimum treatment duration and cure definition. With these concerns, some physicians may
extend treatment to 9 to 12 months in complicated patients with osteoarticular TB.

ABDOMINAL TB
Abdominal TB made up approximately 2.5% of all reported cases of TB in Canada in 2010
(Table 3). It was the second most frequent site of nonrespiratory TB involvement in
2010.14 Abdominal TB includes disease of the intestines, peritoneum and mesenteric glands. The
intestines and peritoneum are involved with similar frequency. The pathogenesis of abdominal TB
has been attributed to direct infection through swallowing of infected sputum, ingestion of
contaminated milk, hematogenous spread from initial primary foci in the lung or later
dissemination of reactivated disease, and/or contiguous spread from adjacent organs. Both
intestinal and peritoneal TB often present in association with enlarged mesenteric lymph nodes,
but occasionally mesenteric adenitis is the only finding.147,148

GASTROINTESTINAL
Gastrointestinal involvement usually occurs in the ileocecal, jejunoileal or anorectal area but has
been described in the esophagus, stomach and duodenum. Hepatosplenic, biliary tract and
pancreatic TB are described but are comparatively rare. Patients with ileocecal TB may present
with clinical and radiographic features that are indistinguishable from those of Crohn’s disease,
such as chronic abdominal pain (up to 90%), constitutional symptoms and a right lower quadrant
mass (25% to 50%).147,148
Radiologic investigations for enteric TB can include barium assessment, CT scan and abdominal
MRI studies. Radiographic features of enteric TB are nonspecific and difficult to differentiate from
inflammatory bowel disease. Associated involvement of the peritoneum and mesenteric lymph
nodes is more commonly seen in TB than in inflammatory bowel disease. It is important to assess
for pulmonary involvement when considering the diagnosis of enteric TB, as up to 50% of patients
with intestinal TB have evidence of active or inactive pulmonary TB on chest radiography.149-152
The diagnosis of enteric TB should include stool assessments for AFB smear and culture (up to
50% yield). This should be specifically considered in HIV-positive individuals who are also at risk
of gastrointestinal involvement with Mycobacterium avium/ intracellulare. Given that the main
differential diagnosis of ileocecal TB is that of Crohn’s disease, the next investigative step in
diagnosis should be colonoscopy with biopsy for histopathology, as well as AFB smear and
culture (up to 80% diagnostic yield) (see Table 2).42,152-156
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Histopathology findings on colonic biopsy suggestive of TB include the findings of multiple,
confluent granulomas with caseous necrosis and ulcers lined with epithelioid histiocytes.42,153,154
TB PCR assessments of colonoscopy biopsy specimens have been troubled by poor sensitivity
and lack of gold standard comparison.155 If colonoscopy is non-diagnostic, laparoscopy/laparotomy can be considered for definitive diagnosis, as can an empiric trial of anti-TB treatment
with the usual concerns regarding empiric therapy.20,154,155

PERITONEAL
In those with primarily peritoneal involvement, common presenting symptoms are abdominal
swelling, abdominal pain, fever, weight loss and diarrhea.43,156 Patients with cirrhosis and those
undergoing continuous ambulatory peritoneal dialysis are at increased risk. The peritoneum
becomes studded with tubercles that leak proteinaceous fluid, clinically identified as ascites.
Late presentations of TB peritonitis can be “dry” with predominant fibro-adhesive features
(“doughy abdomen”) and minimal ascitic fluid.20,43,156
Radiologic assessment can be helpful but is not diagnostic. An abnormal chest radiograph can
be seen in 38% of patients with peritoneal TB. Ultrasound assessment often demonstrates
peritoneal fluid with fine mobile strands. CT scan assessment demonstrates ascites fluid with
high attenuation values (20-45 HU) with a thickened and nodular peritoneum. “Dry” TB
peritonitis is characterized by omental masses and a hypervascular peritoneum. The commonly
associated mesenteric adenopathy can be seen with both modalities.150,151
Assessment of ascitic fluid demonstrates an exudative pattern with a predominance of
lymphocytes, although when TB peritonitis complicates chronic peritoneal dialysis, neutrophils
may predominate.44,45Ascitic fluid is rarely smear positive (3%) but can demonstrate positive
cultures in up to 80% of samples.44-46 If ascitic fluid sampling is non-diagnostic, peritoneal biopsy
(diagnostic image-guided or laporascopic) for definitive diagnosis should be considered as its
diagnostic yield is higher than that of ascitic fluid sampling (see Table 2).20,44-49
Ascitic fluid adenosine deaminase (ADA) has shown reasonable sensitivity and specificity for
the diagnosis of peritoneal TB in a recent meta-analysis;157 however, with the low prevalence of
tuberculous peritonitis in Canada this test is more helpful in ruling out the disease (negative
predictive value) than ruling in the disease (positive predictive value). In addition, a diagnosis
based on ADA does not yield the organism or the drug susceptibility profile of the organism,
potentially affecting treatment. It is also important to recognize that tuberculosis peritonitis is
associated with an elevation in serum CA 125 level, and there are multiple case reports of
incorrect diagnosis of metastatic ovarian cancer in the setting of tuberculosis peritonitis when
this tumour marker is relied on for a diagnosis of ovarian cancer.45

Treatment of abdominal TB follows the standard approach.
(Conditional recommendation, based on moderate evidence)
Surgery is generally advised only in the face of serious complications,
such as perforation, bleeding or obstruction.158
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CENTRAL NERVOUS SYSTEM TB
Central nervous system (CNS) TB includes tuberculous meningitis, tuberculous myelitis and
tuberculomas, as well as tuberculous abscesses and cerebritis. In Canada, CNS TB made up
1.4% of all reported cases of TB in Canada in 2010 (Table 3).14 Meningitis, with or without
tuberculoma, occurs in approximately 75% of cases and tuberculoma alone in 25% of patients
with CNS TB.159 Cerebral tuberculomas are thought to be more common in patients with
HIV/AIDS and people from low-income countries.160 CNS involvement is seen in up to 15% to
20% of miliary TB cases, and in up to 50% of these cases it is fatal.20

MENINGITIS
TB meningitis should be treated as a medical emergency; time is of the essence in achieving a
good outcome, as the condition is frequently associated with devastating consequences: 25%
morbidity (i.e. permanent neurologic deficit) and 15% to 40% mortality despite available
treatment.159,161,162 It is believed that the initial lesion is a tubercle in the superficial cortex
(subependymal area) or meninges that ruptures into the subarachnoid space (Rich focus). Brain
and cranial nerve damage results from the effects of a granulomatous basal exudate
(proliferative arachnoiditis). The proliferative arachnoditis may cause both an obstructive
hydrocephalus (with subsequent elevation in intracranial pressure) as well as a periarteritis with
subsequent thrombosis of blood vessels and brain infarction most commonly in the vessels
supplying the basal ganglia and brainstem.162,163
The clinical course is characterized by a prodromal headache, malaise, fever and personality
changes, followed by meningismus, cranial nerve palsies and confusion, which, if left untreated,
can lead to seizures, coma and death within weeks.161 Outcomes are known to be affected by
the following: age, whether hydrocephalus is present at diagnosis, cerebrospinal fluid (CSF)
protein levels and, most important, the clinical stage of disease at diagnosis.164-166 Clinical
staging is done at the time of presentation, stage 1 indicating patients who are conscious and
rational with no focal neurologic signs, stage 2 patients presenting with lethargy and confusion
with focal signs, and stage 3 patients exhibiting stupor, coma and seizures.
Neurologic imaging can suggest the diagnosis. A CT scan or MRI of the brain showing basilar
meningeal enhancement, hydrocephalus and infarctions in the supratentorial brain parenchyma
and brain stem is highly suggestive of TB meningitis.167-170
Lumbar puncture is the usual first diagnostic test to consider in meningitis. At presentation, the
CSF measurements are often normal, but subsequent abnormal results include low glucose
levels (<45 mg/dL or <2.5 mmol/L [normal 50-80 mg/dL]), elevated protein (100-500 mg/dL or
0.5-5 g/L [normal 15-45 mg/dL]) and a moderate pleocytosis with lymphocyte predominance
(cell count 100-500 cells/μL [normal 0-5 white blood cells/μL]).20,171 The opening pressure is
usually elevated.20,171 Although regularly performed, bacteriologic methods are generally
considered inadequate for early diagnosis of TB meningitis because there are too few
organisms in the CSF for consistent demonstration by smear, and cultural identification may
take several weeks.164 Serial sampling of CSF for AFB smear and culture may increase the
diagnostic yield (up to 87% with daily lumbar puncture for 3 days), and empiric treatment should
not be delayed for fear of influencing smear or culture results. The sensitivity of AFB smears
may be improved by using the last tube collected, as well as obtaining a large volume sample
(10 to 15 mL).165,166 NAAs are commercially available to identify mycobacteria directly from CSF.
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The availability and reliability should be discussed with local laboratories. The major advantage
of NAA is a rapid diagnosis, generally within 48 hours, and it is most useful in diagnosing
meningeal TB.21,37,90,172 A positive NAA assay result from the CSF of a patient with a high
clinical probability of TB meningitis can be considered a presumptive case, whereas a negative
NAA assay in these circumstances cannot be relied upon to exclude the diagnosis.170 Newer
PCR tests amplifying several target gene sites are likely to improve sensitivity in the future.
In meningitis, empiric therapy with standard quadruple therapy should be initiated
immediately on suspicion of the diagnosis to prevent complications.
(Strong recommendation, based on moderate evidence)
Isoniazid, rifampin and pyrazinamide all penetrate the CSF well. A meta-analysis has suggested
that 6 months of therapy is adequate, although treatment extension to 12 months has been
promoted given the severity of disease in tuberculous meningitis and lack of comparative
trials.38,173,174 Given the ability of pyrazinamide to penetrate the CSF well, some physicians
promote the use of this medication beyond 2 months; however, specific trials have not confirmed
the benefit of this approach to date.38 Consultation with a TB specialist is recommended in
resistant CNS tuberculosis disease given issues of CSF penetration of several second-line
agents.174
Adjuvant steroid use has been shown to decrease mortality in HIV-negative children and adults
with tuberculous meningitis (no evidence of harm with the use of adjuvant steroids in HIV-positive
individuals with tuberculous meningitis).
It is therefore recommended that all patients presenting with tuberculous meningitis
receive a course of steroids (dose of dexamethasone 0.4 mg/kg IV every 24 hours in
adults [2 weeks] and 0.6 mg/kg IV every 24 hours in children [4 weeks], subsequently
tapered over a total of 8 weeks).175-177
(Strong recommendation, based on strong evidence)

Neurosurgical intervention may be indicated for complications such as hydrocephalus or, less
likely, large local collections. 164,175,176
A recent study has addressed the optimal timing for the initiation of antiretroviral (ARV) therapy
in HIV-positive patients with tuberculosis meningitis and has found that early initiation of ARV
(within the first 8 weeks of anti-tuberculous treatment) increased morbidity without a mortality
benefit.178 Thus, it is currently recommended that ARV initiation be delayed to 8 weeks in this
cohort of patients (strong recommendation, based on moderate evidence). See Chapter 10,
Tuberculosis and Human Immunodeficiency Virus.
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TUBERCULOMAS
Patients with tuberculoma are usually asymptomatic but may present with headache, seizures
(focal or generalized) or focal neurologic signs, depending upon the location of the lesion(s).20
Diagnosis of tuberculoma can be suggested by neurologic imaging (CT or MRI) with evidence of
ring enhancing lesion(s) with surrounding edema.167-169 The primary competing diagnosis on CNS
imaging is that of cysticercosis. Diagnosis may be obtained with stereotactic biopsy or excisional
biopsy (yields provided in Table 2), or an empiric trial of therapy with clinical monitoring can be
attempted with radiographic follow-up.38-41,170-178
Standard anti-tuberculous therapy for 6 months is recommended, although there are
no randomized controlled trials to confirm outcomes in tuberculoma. Adjuvant steroid
use in all cases of tuberculoma is not recommended given the lack of randomized
controlled trials assessing its effectiveness. Its use can be considered in patients with
vasogenic edema and neurologic symptoms, as some case studies have reported
decreased neurologic symptoms with the use of adjuvant steroid therapy.38
(Conditional recommendation, based on weak evidence)

OCULAR TB
The epidemiology of ocular TB has not been well described in Canada, and there is wide variation
reported from around the world. The diagnosis is often problematic given the difficulty in obtaining
clinical specimens for mycobacteriologic and histopathologic testing.179-181 Cases are usually
referred to a TB centre by an ophthalmologist for consideration of empiric treatment.
Virtually any part of the eye can be involved. Ocular TB can be characterized by direct infection of
external and internal eye structures or an inflammatory hypersensitivity response to mycobacterial
antigens, which can lead to retinal vasculitis.179-181 Direct infection can occur from hematologic
dissemination at the time of primary infection or reactivation or, less commonly, direct extension
from a site external to the eye.179-181 Intraocular disease, specifically choroidal TB, is the most
common form of ocular tuberculosis.20,179-181 Choroidal TB can be unilateral or bilateral, and can
lead to retinal disease. Patients usually present with decreased visual acuity and often have signs
of disseminated TB.
Clinical specimens are easily obtained from external eye structures. Intraocular disease is often a
clinical diagnosis, based on ophthalmological findings consistent with TB, evidence of TB infection
and response to a clinical trial of anti-tuberculous medications.179-182 Some studies have
suggested that sampling of the anterior chamber fluid for TB PCR may be helpful in confirming the
diagnosis.183
Standard 6-month TB treatment is suggested for ocular TB.181
(Conditional recommendation, based on weak evidence)
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However, given the lack of randomized controlled trials there is disagreement in the literature as
to the optimal length of treatment in this disease. Some authors recommend discontinuation of
therapy if there has been no response after 2 months.181 Other authors recommend that a
minimum of 9 months of therapy is required to achieve cure.184

TUBERCULOUS PERICARDITIS
In developed countries the incidence of TB pericarditis has declined alongside the decline in TB
incidence, whereas in countries with a high prevalence of HIV and TB coinfection the incidence
of TB pericarditis has been steadily increasing.75
The pathogenesis of pericardial TB has been attributed to hematogenous spread from initial
primary infection or later dissemination of reactivated disease, or contiguous spread from
adjacent organs, such as mediastinal lymph nodes. It is often accompanied by tuberculous
disease at another site, commonly pulmonary, pleural, mediastinal lymph node and/or
peripheral lymph node locations.20
The earliest clinical presentation of TB pericarditis is of a serosanguinous exudative effusion
that may resolve spontaneously over a few weeks but may progress to cardiac tamponade or
pericardial constriction. Common symptoms are nonspecific and are those of the underlying
infectious process (fever, night sweats), cardiac compromise (dyspnea, orthopnea) or of
disease elsewhere (cough). Physical signs vary depending upon the degree of cardiac
compromise.76,77
Imaging modalities can include chest radiography, echocardiography, cardiac MRI (helpful in
identifying myocardial involvement seen more commonly in HIV-positive individuals) or CT
assessment (helpful in identifying mediastinal lymph node involvement).76,77
Pericardial fluid assessment typically demonstrates a bloody, exudative effusion that is often
predominantly neutrophilic and not lymphocytic. Diagnosis can be made with sampling of
pericardial fluid and/or pericardial tissue for AFB smear (4%), culture (25%-75 %) and
histopathologic analysis (71%).76-78 Pericardial fluid ADA and interferon gamma assays have
demonstrated reasonable sensitivity and specificity in a recent meta-analysis;78 however, with
the low prevalence of tuberculous pericarditis in Canada these tests are more helpful in ruling
out the disease (negative predictive value) than ruling in the disease (positive predictive value).
It is important to remember that pericardial TB is often associated with disease elsewhere, and
microbiologic assessment of sputum, pleural effusion, mediastinal lymph node and/or other
involved sites can increase the yield of diagnosis significantly. However, given the difficulties in
diagnosis and the high morbidity and mortality associated with this condition, empiric treatment
may need to be considered (especially in the immunocompromised, as typical histopathology
findings may not be present).78,79
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Six-month anti-tuberculous treatment is recommended and has been shown to reduce
the incidence of constrictive pericarditis (10%-20%) and mortality associated with
tuberculous pericarditis.185
(Strong recommendation, based on moderate evidence)
Adjunctive corticosteroid treatment has been shown in small studies to reduce the
mortality and morbidity associated with pericarditis in both HIV-negative and HIVpositive individuals185,186
(Strong recommendation, based on moderate evidence)

The recommended adult steroid (prednisone) dosage is 1 mg/kg per day for 4 weeks, tapered
slowly over the following 8 weeks (the use of corticosteroids in TB is discussed in Chapter 5,
Treatment of Tuberculosis Disease). In patients with recurrent effusions or persistently elevated
central venous pressures despite removal of pericardial fluid and use of anti-tuberculous drugs,
early pericardiectomy is advised.185,187

OTHER TYPES OF NONRESPIRATORY TB
TB can affect any organ or organ system of the body, including the skin, non-nodal glandular
tissue (i.e. breast), great vessels and bone marrow.20,188 It is important to consider TB in the
differential diagnosis and submit the appropriate specimens to the laboratory.
TB affecting the skin includes both cutaneous TB (infection of the skin by direct inoculation,
contiguous spread from underlying structures or hematogenous spread) and tuberculids
(cutaneous hypersensitivity/autoimmune reactions to noncutaneous TB infection).189 Cutaneous
TB disease is not common, as the organism prefers temperatures that are higher than those at
the surface of the body. Examples of cutaneous TB are lupus vulgaris, scrofuloderma and
tuberculous gumma. Examples of tuberculids are papulonecrotic tuberculid, erythema induratum
and erythema nodosum. Erythema nodosum usually implies recent infection and possibly
infection that may be more likely to progress to disease. However, it does not necessarily mean
underlying active disease.190
Diagnosis of cutaneous TB depends on biopsy for histopathology and mycobacterial smear and
culture. Diagnosis of tuberculids depends on biopsy specimens demonstrating the typical
histopathology of the underlying autoimmune/hypersensitivity reaction and demonstration of TB
infection with response to empiric anti-tuberculous therapy.

Standard 6 months of therapy is likely adequate for treatment, and small studies
suggest that shorter courses of treatment may be effective190
(Conditional recommendation, based on weak evidence)
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IMMEDIATELY LIFE-THREATENING FORMS OF TB
Nonrespiratory TB (other than lymph node TB) is more likely to cause a life-threatening
complication than is respiratory TB.14,20 Together, bone and joint, disseminated, CNS, pericardial
and adrenal TB account for a relatively small fraction of all reported TB cases, yet they are
responsible for a large share of the morbidity and mortality associated with the disease.14,20
Adrenal insufficiency should be considered in all patients with active or remote TB who are doing
poorly, particularly if hypotension, hyponatremia or hyperkalemia is present.191
In certain life-threatening forms of nonrespiratory TB, such as CNS, disseminated or pericardial
TB, empiric treatment should be instituted with a presumptive diagnosis while confirmation is
pending. Successful outcomes of these and other forms of nonrespiratory TB are critically
dependent upon the rapidity with which the diagnosis is made and appropriate treatment
introduced.20 Depending upon what drugs remain available for treatment and upon host immune
status, multidrug-resistant TB at any site may also be immediately life-threatening.129

RECOMMENDED TREATMENT
As a general rule, nonrespiratory TB responds to the same regimens used to treat respiratory TB
(see Chapter 5, Treatment of Tuberculosis Disease).192,193 For example, a 6-month regimen of
isoniazid and rifampin supplemented with pyrazinamide for the initial 2 months is as efficacious as
a 9-month course of isoniazid and rifampin therapy supplemented for the first 2 months with either
pyrazinamide or ethambutol in the treatment of tuberculous lymphadenitis.194
The data for the recommendation of a 6-month treatment course for most other forms
of nonrespiratory disease is not based on studies as robust as those for pulmonary
TB nor is treatment cure as easy to define, thus treatment extension to 9 or 12 months
is often considered in patients with complicated conditions.
(Conditional recommendation, based on weak to moderate evidence)
CNS TB and disseminated TB are notable exceptions, in that a longer course of therapy is
advised.193 Unfortunately, in the case of TB meningitis there are no randomized controlled trials to
provide guidance as to optimal regimens and length of treatment. As discussed elsewhere,
adjunctive therapy with corticosteroids may reduce the inflammatory response and improve
outcomes of some forms of nonrespiratory TB, specifically CNS TB and pericardial TB. In contrast
to respiratory TB, the management of nonrespiratory TB not uncommonly requires surgical
intervention, initially for the purpose of obtaining diagnostic specimens and later in the
management of local complications of the disease.

…
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