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Background: South Africa has the highest burden of tuberculosis/human immunodeficiency virus (TB/HIV) co-infection in the 
world, with the province of KwaZulu-Natal representing the global epicentre of TB/HIV. While significant progress has been made 
to improve the diagnosis of pulmonary tuberculosis, the diagnosis of extrapulmonary TB (EPTB) remains a significant challenge 
in resource-constrained settings.
Methods: A retrospective chart review was conducted, and included all adult patients diagnosed with EPTB at a tertiary hospital 
in Durban, South Africa, between January 1, 2016 and March 31, 2016.
Results: There were 188 new cases of TB during the study period, with 80 patients diagnosed with EPTB. The mean age of patients 
was 34.73 (SD ± 9.44) years. Forty-two (52.5%) patients were female, while 76 (96%) were black. The most common risk factor 
for EPTB was HIV co-infection (88.8%). The median CD4 cell count was 68 (IQR 32–165) cells/mm3. Pleural (36.3%), lymph node 
(28.7%) and abdominal (27.5%) involvement were the most common sites of disease Weight loss, fever, night sweats and cough 
were amongst the most common symptoms reported. A microbiologically confirmed diagnosis was made in only 65% of cases. 
In the majority of cases, more than one diagnostic method was used to confirm the presence of TB in distant organs.
Conclusion: Immunosuppression, most commonly by HIV, remains the most significant risk factor for the development of EPTB. 
Advancements in Xpert MTB/Rif and computed tomography have assisted in increasing the diagnostic armamentarium of EPTB. 
Despite improved access to antiretroviral therapy over the past years, advanced HIV disease remains a significant challenge to 
TB control.
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Tuberculosis (TB) describes many clinical illnesses caused by 
Mycobacterium tuberculosis.1 Globally in 2013, nine million 
people developed TB, with 1.5 million tuberculosis-related 
deaths reported in the same period. In the same year, there were 
328  826 cases of TB reported in South Africa, 37  709 cases of 
which were extrapulmonary TB(EPTB).2 Tuberculosis remains one 
of the leading causes of death in the country.3 KwaZulu-Natal has 
the highest prevalence of TB in the country with 1 076 notified 
cases per 100 000 population.4

Tuberculosis is the most common human immunodeficiency 
virus (HIV) associated disease, and represents the leading cause 
of death in these patients globally.5 The presentation of the 
disease may be related to the level of immunosuppression of the 
patient. Extrapulmonary involvement in particular has been 
associated with advanced HIV infection.6–8 Overall, pulmonary TB 
is more common than EPTB in people living with HIV.6 After more 
than a decade of rolling out the largest antiretroviral programme 
in the world, more than 2.4 million people now have access to 
ART in South Africa.9

Many risk factors for development of EPTB have been identified. 
One of the key risk factors is a compromised host immunity, 
particularly a weak cellular immunity.10 Diabetes, smoking, 
malignancy, low body weight, chronic kidney disease and the 
use of immunosuppressive drugs represent secondary causes of 
immunosuppression and have also been associated with an 
increased risk of developing EPTB.11 Diabetic patients with EPTB 
had an increased risk of death when compared with non-diabetic 
patients with EPTB.12 Classically, young children and the elderly 

carried a disproportionately increased risk of EPTB.13 However, 
the high burden of HIV in the young adult population in our 
setting has seen an increased burden of tuberculosis in this 
group.14 Low socio-economic status has been shown to confer an 
increased risk for EPTB.8

EPTB, especially invasive disease, presents more commonly in 
patients with HIV co-infection. In patients with advanced HIV 
with CD4 cell counts of less than 250 cells/mm3, disease 
progression is markedly different compared with patients with 
higher CD4 cell counts.15 Symptoms may be subacute or acute 
with rapid progression and death.7 The clinical manifestations 
are variable, but often reflect the organs involved.15 Common 
sites of infection include the pleura, central nervous system, 
lymphatic system, genitourinary system and musculoskeletal 
system.8 The diagnosis of EPTB remains challenging due to the 
protean presentation of the disease and a high index of suspicion 
is required when assessing a patient with possible EPTB.16 Fever, 
weight loss, anorexia and malaise have been documented as the 
most common symptoms reported by patients with EPTB 
regardless of the site of disease, but this constitutional syndrome 
alone has a poor positive predictive value for the diagnosis of 
TB.15,17

EPTB poses a significant diagnostic dilemma. Due to the high 
variability in the clinical presentation of the disease, clinicians are 
reliant on a high index of suspicion and on laboratory and 
radiological tests to establish the diagnosis. A prospective cohort 
study in the high TB/HIV burden setting of South Africa 
demonstrated the utility of expanded case definitions for the 
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diagnosis of EPTB in HIV-infected adults, and reported this to be 
an effective strategy in such individuals.17 Collectively, the 
suggested expanded case definitions for the diagnosis of EPTB 
had a positive predictive value of 88%, and the study emphasised 

the need for an objective evaluation of response to treatment 
when the diagnosis of EPTB is made without microbiological 
evidence.17 The gold standard for the diagnosis of tuberculosis 
remains culture of the organism. In EPTB, the long turn-around 

Table 1: Sociodemographic characteristics, risk factors, and sites of EPTB

Data expressed as n (%) or as mean ± standard deviation; # cells/mm3.
TB = tuberculosis; EPTB = extra-pulmonary tuberculosis; CKD = chronic kidney disease; ART = antiretroviral therapy; CXR = chest X-ray.

Characteristic All (n = 80) p-value HIV-positive (n = 71) p-value HIV-negative/unknown (n = 9)

Male,  
n = 38

Female,  
n = 42

Male,  
n = 31

Female,  
n = 40

Male, n = 7 Female, n = 2

Age 36.6 ± 8.7 33.1 ± 9.9 0.09 35.5 ± 7.0 33.3 ± 10.0 0.30 41.0 ± 13.8 28 ± 5.6

Age categories: 0.12 0.13

< 30 years 7 (18.4) 15 (35.7) 6 (19.4) 14 (35) 1 (14.3) 1 (50)

30 to 39 19 (50) 20 (47.6) 17 (54.8) 19 (47.5) 2 (28.6) 1 (50)

40 to 49 9 (23.7) 3 (7.2) 7 (22.6) 3 (7.5) 2 (28.6) 0 (0)

50 or older 3 (7.9) 4 (9.5) 1 (3.2) 4 (10) 2 (28.6) 0 (0)

Ethnicity:

African 34 (89.5) 42 (100) 30 (96.8) 40 (100) 4 (57.1) 2 (100)

Asian 3 (7.9) 0 (0) 1 (3.2) 0 (0) 2 (28.6) 0 (0)

Caucasian 1 (2.6) 0 (0) 0 (0) 0 (0) 1 (14.3) 0 (0)

Living economy: 0.63 0.44

Rural 5 (13.2) 4 (9.5) 5 (16.1) 4 (10) 0 (0) 0 (0)

Urban 33 (86.8) 38 (90.5) 26 (83.9) 36 (90) 7 (100) 2 (100)

Employment status/high-risk 
environment:

0.58 0.61

Unemployed 25 (65.8) 32 (76.2) 21 (67.7) 31 (77.5) 4 (57.1) 1 (50)

Private sector 10 (26.3) 8 (19) 7 (22.6) 7 (17.5) 3 (42.9) 1 (50)

Correctional service 3 (7.9) 1 (2.4) 3 (9.7) 1 (2.5) 0 (0) 0 (0)

Healthcare facility 0 (0) 1 (2.4) 0 (0) 1 (2.5) 0 (0) 0 (0)

Presence of risk factors for TB 
(proportion of patients):

Past TB infection 8 (21.1) 8 (19) 0.81 8 (25.8) 8 (20) 0.57 0 (0) 0 (0)

HIV co-infection 31 (81.6) 40 (95.2) 0.06 31 (100) 40 (100) N/A – –

CKD 3 (7.9) 4 (9.5) 0.80 1 (3.2) 4 (10) 0.27 2 (28.6) 0 (0)

Alcohol/smoking 24 (63.2) 12 (28.6) < 0.05 19 (61.3) 11 (27.5) < 0.05 5 (71.4) 1 (100)

Diabetes mellitus 4 (10.5) 1 (2.4) 0.14 1 (3.2) 1 (2.5) 0.86 3 (42.9) 0 (0)

Immunosuppressant 2 (5.3) 1 (2.4) 0.50 2 (6.5) 1 (2.5) 0.41 0 (0) 0 (0)

Low body weight 15 (39.5) 15 (35.7) 0.73 14 (45.2) 15 (37.5) 0.52 1 (14.3) 0 (0)

Head/neck malignancy 1 (2.6) 2 (4.8) 0.61 0 (0) 2 (5.0) 0.21 1 (14.3) 0 (0)

Mean CD4 cell count# 102.9 (11.6) 120.7 (13.8) < 0.05 102.9 (11.6) 120.7 (13.8) < 0.05 – –

ART naive 15 (48.4) 22 (55) 0.58 15 (48.4) 22 (55) 0.58 – –

Sites of EPTB:

Only 1 EPTB site 30 (78.9) 35 (83.3) 24 (77.4) 33 (82.5) 6 (85.7) 2 (100)

> 1 EPTB site 8 (21.1) 7 (16.7) 7 (22.6) 7 (17.5) 1 (14.3) 0 (0)

Pulmonary 3 (7.9) 2 (4.8) 2 (6.5) 2 (5.0) 1 (14.3) 0 (0)

Lymph node 12 (31.6) 11 (26.2) 12 (38.7) 11 (27.5) 0 (0) 0 (0)

Pleura 13 (34.2) 16 (38.1) 9 (29) 16 (40) 4 (57.1) 0 (0)

Bone 1 (2.6) 1 (2.4) 0 (0) 1 (2.5) 1 (14.3) 0 (0)

Abdomen 11 (28.9) 11 (26.2) 9 (29) 9 (22.5) 2 (28.6) 2 (100)

CXR with miliary pattern 0 (0) 2 (4.8) 0 (0) 2 (5.0) 0 (0) 0 (0)

Pericardium 3 (7.9) 1 (2.4) 3 (9.7) 1 (2.5) 0 (0) 0 (0)

Meninges 4 (10.5) 4 (9.5) 4 (12.9) 4 (10) 0 (0) 0 (0)

Blood/bone marrow 1 (2.6) 1 (2.4) 1 (3.2) 1 (2.5) 0 (0) 0 (0)
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time associated with culture creates an unacceptable delay in 
diagnosis and treatment, and contributes to the increased 
mortality in this group. Liquid culture medium, however, has a 
shorter turn-around time compared with conventional solid 
medium.18 In a resource-limited environment like South Africa, 
the need for expensive and sophisticated laboratory equipment 
presents another challenge to the routine use of culture.

During the last decade, scientific advancements have assisted in 
improving diagnosis of EPTB. The increasing use of adenosine 
deaminase (ADA) levels and nucleic acid amplification techniques 
like Xpert MDR/Rif on body fluid and tissue samples have improved 
our diagnostic armamentarium. These tests have assisted in 
improving the diagnosis of EPTB in sputum, urine, blood and 
cerebrospinal fluid.15,19 Xpert MTB/Rif has a high specificity 
regardless of the tissue sampled; however, sensitivity varies 
significantly.20 Compromised sensitivity limits the role of this test in 
ruling out disease. In a recent study by Naidoo et al. the introduction 
of Xpert MDR/Rif in the South African context has substantially 
increased the cost of diagnosis of pulmonary tuberculosis (PTB),, 
without the expected increase in diagnostic efficiency that was 
predicted by an earlier population-level decision model.21,22 
Importantly, no similar studies exist for evaluating the cost-
effectiveness of Xpert MDR/Rif in the context of EPTB. Nonetheless, 
the use of Xpert MDR/Rif can be used by non-laboratory technicians 
in decentralised models, thereby reducing the costs associated 
with transportation of specimens and theoretically reducing 
diagnostic delay.23 Cox et al. found that in Khayelitsha the use of 
decentralised Xpert MDR/Rif led to the improved case detection of 
rifampicin-resistant TB and a significantly reduced time to treatment 
of drug-resistant TB.24 The role of Xpert MTB/Rif in diagnosing TB in 
specimens other than sputum has revealed its potential utility in 
diagnosing EPTB. Xpert MTB/Rif has a sensitivity between 77.6% 
and 100% depending on the specimen involved, while the 
specificity ranges between 73.3 and 98.3%.20,25,26

ADA is an enzyme that catalyses the conversion of adenosine to 
inosine and plays an important role in the differentiation of 
lymphoid cells. Diseases that stimulate cellular immunity increase 
ADA levels.27 Lymphocyte-predominant pleural effusions with 
elevated ADA suggest pleural TB or malignancies.27 ADA levels 
over 40U/I with more than 50% lymphocyte proportion suggest 
pleural TB (sensitivity 90.7% [CI 87.3–94.1%]; specificity 97.7% [CI 
95.9–99.5%]).28 Although pleural biopsy is the most effective 
method of diagnosis of TB pleural effusions, ADA remains a 
reliable and inexpensive tool in a high-prevalence setting.29 In a 
recent meta-analysis of the role of ADA in the diagnosis of 
tuberculous pleural effusions, ADA was demonstrated to have 
good diagnostic accuracy, and has been suggested as a rule-out 
test in resource-constrained settings.30,31 False-positive results are 
a concern, but this is confounded by the low yield of positive TB 
culture on pleural fluid, which is often used as the gold standard 
when evaluating the performance of this test.32 Suggested cut-
off values for ADA are as follows: ascitic fluid > 39 U/l, cerebrospinal 
fluid > 6 U/l and pleural fluid > 40 U/l.31,33,34

The urine-based, lateral flow, point-of-care, lipoarabinomannan 
assay (LAM) has been demonstrated to have a sensitivity of 
57.7% (95% CI 51.0–64.2) and specificity of 85.5% (95% CI 81.8–
88.6) for the diagnosis of tuberculosis in hospitalised patients 
with advanced immunosuppression (CD4 cell count < 100 cells 
per μl).35 In this subset of patients, LAM-guided, prompt anti-
tuberculosis treatment initiation reduced mortality by up to 
29%.35 However, the test performed poorly and had no 
incremental yield over Xpert MTB/Rif or sputum microscopy in 

HIV-infected outpatients, even when advanced 
immunosuppression was present.36 Nonetheless, the test 
remains an important potential tool for the prompt diagnosis of 
EPTB in hospitalised, HIV-infected individuals with advanced 
immunosuppression who are most at risk of death.

Computed tomography (CT) scanning has been shown to 
significantly increase the detection of abdominal TB in 
inconclusive cases but its utility is limited by the scarcity of CT 
facilities in our setting.37 Abdominal ultrasound is a useful tool in 
the diagnosis of abdominal tuberculosis and is the most widely 
used screening study for suspected abdominal involvement. A 
variety of ultrasonographic features may suggest active TB, most 
commonly the presence of abdominal lymphadenopathy.38 Patel 
et al. used ultrasonography to assess abdominal involvement in 
patients with pulmonary TB at a South African hospital and 
found that abdominal lymphadenopathy over 1  cm, splenic 
lesions with lymphadenopathy, and/or ascites, were significant 
findings (p < 0.05).39

Due to the variability of presentation of EPTB, a standardised 
diagnostic algorithm remains elusive. A high index of suspicion 
in the appropriate clinical setting is necessary to direct further 
investigation. The study aims to describe the profile of patients 
with EPTB diagnosed at a tertiary facility in a setting of TB/HIV 
hyperendemicity.

Methods
A retrospective chart review was conducted of all adult patients 
diagnosed with EPTB at a tertiary hospital in Durban, KwaZulu-
Natal between January 1, 2016 and March 31, 2016. All adult 
cases were identified from the facility TB register, and clinical 
data were extracted from the associated clinical records. EPTB 
was defined as the involvement of any organ system outside the 

Table 2: Distribution of sites of EPTB in HIV co-infected individuals  
(n = 71) according to CD4 cell count and sex

Data expressed as n (%) or as mean ± standard deviation.
EPTB = extrapulmonary tuberculosis, CXR = chest radiograph.
Statistically significant results indicated in bold.
*Indicates p < 0.05 (comparing individuals of the same sex with CD4 cell counts 
greater than 100 cells/mm3). Independent sample Student’s t-test.
**Patients had confirmed pulmonary TB and another site of TB infection.

Characteristic 
n (%)

CD4 cell count less 
than 100 cells/mm3

CD4 cell count more than 
100 cells/mm3

Male, 
n = 21

Female, 
n = 25

Male, 
n = 10

Female, 
n = 15

Age 35.5±6.2 35.4±11.5 35.5±8.7 29.9±5.8

Only 1 extrapul-
monary site

15 (71.4) 19 (76.0) 9 (90.0) 14 (93.3)

> 1 extrapulmo-
nary site

6 (28.6)* 6 (24.0)* 1 (10.0) 1 (6.7)

Pulmonary** 1 (4.8) 2 (8.0) 1 (10.0) 0 (0.0)

Lymph node 10 (47.6) 6 (24.0) 2 (20.0) 5 (33.3)

Pleura 5 (23.8) 10 (40.0) 4 (40.0) 6 (40.0)

Bone 0 (0) 0 (0.0) 0 (0.0) 1 (6.7)

Abdomen 8 (38.1) 7 (28.0) 1 (10.0) 2 (13.3)

CXR with miliary 
pattern

0 (0) 0 (0)  0 (0.0) 2 (13.3)

Pericardial 1 (4.8) 1 (4.0) 2 (20.0) 0 (0.0)

Meninges 3 (14.3) 4 (16.0) 1 (10.0) 0 (0.0)

Blood or bone 
marrow

0 (0) 1 (4.0) 0 (0.0) 0 (0.0)
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Although weight loss and fever were the most frequent 
complaints, these was not associated with any specific disease 
site. Only a few symptoms were specific for the system affected. 
Lymph node enlargement was only reported with TB 
lymphadenitis, as were joint symptoms limited to bone 
involvement. Respiratory symptoms like cough, dyspnoea and 
chest pain were predominant in pulmonary and pleural 
involvement but also in TB of other sites except bone involvement. 
Headache, photophobia and confusion were significant 
symptoms in TB meningitis (p < 0.05). In patients with abdominal 
involvement, weight loss was significantly more frequent  
(p < 0.05). As expected, other gastrointestinal symptoms like 
abdominal pain, diarrhoea and vomiting were more common in 
patients with abdominal TB (p < 0.05). Clinical signs showed a 
greater degree of association with the site of EPTB (Table 4). 
Significantly, all cases of TB involving the lymphatic system had 
lymphadenopathy. Similarly, all cases of meningeal involvement 
had meningism. Peritonitis, ascites and hepatomegaly were 
significantly more common in cases of abdominal tuberculosis.

A microbiologically proven diagnosis was made in only 52 (65%) 
cases of EPTB. In 53 (66.25%) cases the diagnosis was made using 
a combination of microbiological, radiological and chemistry 
data (Table 5). Cerebrospinal fluid and pleural fluid were sent for 
Xpert MTB/Rif assessment. A positive Xpert result supported the 
diagnosis of TB meningitis in five (62.5%) out of the eight cases. 
In cases of pleural tuberculosis, Xpert MTB/Rif supported the 
diagnosis in one (3.8%) of 27 cases. The diagnosis of TB pleura 
was supported by the presence of an exudative pleural effusion 
with an elevated pleural fluid ADA in most cases. The median 
total protein on pleural fluid assessment was 57  mmol/l (IQR 
52–62 mmol/l), median LDH 985 mmol/l (IQR 637–1 252 mmol/l) 
and median ADA was 45 U/L (IQR 40–57 U/l).

Discussion
This study provides a description of patients with EPTB in a high 
TB/HIV burden setting more than a decade into universal access to 
ART. Patients with EPTB in this setting were predominantly young 
(34.73  ±  9.44) years and female (52.5%). This is different from 
settings of low HIV prevalence, where TB continues to affect 
predominantly children and the elderly. The increased burden of 
TB among young adults is consistent with the findings in other 
high HIV burden settings, where HIV has been described as the key 
driver of TB.14,40 Similarly, the significant representation of women 
in this group of patients with EPTB is likely a result of the high HIV 
prevalence in young women in our setting.41,42 Studies in Turkey 
and Brazil have confirmed similar prevalence amongst women, as 
a result of their disproportionate burden of HIV in young women 
resulting from a range of biological and systematic factors.8,43

The vast majority of patients were black (96%) and unemployed 
(71.2%), reflecting both the contribution of poor socio-economic 
circumstances to the risk of TB, and the differential utilisation of 
public hospitals along racial lines in our setting. According to the 
South African Census 2011, the drainage area of our facility 
consists of 76% black Africans; however, black African patients 
make up more than 90% of hospital inpatients.3 The majority of 
these patients live either in peri-urban informal settlements or 
underdeveloped urban living areas created during the period of 
racial segregation. The living conditions in these areas, 
characterised by overcrowding, have been demonstrated to 
promote the spread of tuberculosis.44,45

HIV co-infection was the leading risk factor (88.8%) for EPTB in 
this study. Despite the widespread availability of ART in our 

lung parenchyma. Patients who had both pulmonary and EPTB 
were classified as EPTB. All data was analysed using SPSS® 23.0 
software (IBM Corp, Armonk, NY, USA). For all statistical 
comparisons, a 5% level of significance was used; correspondingly 
95% confidence intervals were used to describe effect size. All 
data were assessed for normality, and non-parametric tests were 
used where necessary. Medians and inter-quartile ranges were 
used for data not amenable to parametric description. Pearson’s 
chi-square test or Fisher’s exact test was used to assess the 
association between categorical variables of interest.

The study was conducted under the oversight of the University 
of KwaZulu-Natal Biomedical Research Ethics Committee (BREC 
no: BE283/16). The necessary permissions were obtained from 
health-system gatekeepers.

Results
During the period under review, 188 new cases of TB were 
notified, and included 80 cases of EPTB (Table 1). The mean age 
of patients was 34.73 (SD ± 9.44) years. Forty-two (52.5%) patients 
were female, and the majority (96%) of patients were black. 
Patients were predominantly from urban areas. Fifty-seven 
(71.2%) patients were unemployed, while five patients were 
employed in high-risk working environments (one in a health 
facility, and four in correctional services facilities). The most 
common risk factor for EPTB was HIV co-infection (88.8%). The 
mean CD4 cell count was 102.9 (SD 11.6) cells per μl in men and 
120.7 (SD 13.8) cells per μl in women. Less than half (42.5%) of 
the patients were on ART prior to the diagnosis of EPTB. Tobacco 
use was reported in 44 (55%) patients. Smoking and alcohol use 
was more common in males (63.2% vs. 28.6%, p < 0.05). Chronic 
kidney disease, diabetes mellitus, malignancy and 
immunosuppressive therapy contributed minimally to the 
overall risk factors for EPTB.

Pleural (36.3%), lymph node (28.8%) and abdominal (27.5%) 
involvement were the most common. Fifteen (18.8%) patients 
had tuberculosis diagnosed at more than one anatomical site. 
Although the sites of involvement between males and females 
were fairly evenly distributed in the HIV-infected population, the 
presence of pleural involvement in females (40%) was more 
frequent than that in males (29%). In the HIV-uninfected/
unknown population, abdominal involvement was the only site 
that was involved in females.

In the subgroup of patients who had pulmonary and 
extrapulmonary disease, four of the five patients were infected 
with HIV. Abdominal involvement was the most common in this 
subgroup (three of the five patients). The remaining two patients 
had pericardial and pleural involvement respectively.

There were no statistically significant differences between 
patients with CD4 cell counts of less than 100 cells/mm3 and 
those patients with CD4 cell counts of more than 100 cells/mm3 
except that both males and females in the lower CD4 cell count 
subgroup presented more frequently with EPTB involving more 
than one site (p  <  0.05) compared with patients with CD4 cell 
counts of more than 100 cells/mm3 (Table 2).

On analysis of symptoms with which patients presented, 
constitutional symptoms were the most frequent (Table 3). 
Unintentional weight loss and fever were the predominant 
symptoms regardless of site of disease. Night sweats were 
present in almost half of the cases regardless of the system 
affected, except for the patients with bone involvement. 
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Although weight loss and fever were the most frequent 
complaints, these was not associated with any specific disease 
site. Only a few symptoms were specific for the system affected. 
Lymph node enlargement was only reported with TB 
lymphadenitis, as were joint symptoms limited to bone 
involvement. Respiratory symptoms like cough, dyspnoea and 
chest pain were predominant in pulmonary and pleural 
involvement but also in TB of other sites except bone involvement. 
Headache, photophobia and confusion were significant 
symptoms in TB meningitis (p < 0.05). In patients with abdominal 
involvement, weight loss was significantly more frequent  
(p < 0.05). As expected, other gastrointestinal symptoms like 
abdominal pain, diarrhoea and vomiting were more common in 
patients with abdominal TB (p < 0.05). Clinical signs showed a 
greater degree of association with the site of EPTB (Table 4). 
Significantly, all cases of TB involving the lymphatic system had 
lymphadenopathy. Similarly, all cases of meningeal involvement 
had meningism. Peritonitis, ascites and hepatomegaly were 
significantly more common in cases of abdominal tuberculosis.

A microbiologically proven diagnosis was made in only 52 (65%) 
cases of EPTB. In 53 (66.25%) cases the diagnosis was made using 
a combination of microbiological, radiological and chemistry 
data (Table 5). Cerebrospinal fluid and pleural fluid were sent for 
Xpert MTB/Rif assessment. A positive Xpert result supported the 
diagnosis of TB meningitis in five (62.5%) out of the eight cases. 
In cases of pleural tuberculosis, Xpert MTB/Rif supported the 
diagnosis in one (3.8%) of 27 cases. The diagnosis of TB pleura 
was supported by the presence of an exudative pleural effusion 
with an elevated pleural fluid ADA in most cases. The median 
total protein on pleural fluid assessment was 57  mmol/l (IQR 
52–62 mmol/l), median LDH 985 mmol/l (IQR 637–1 252 mmol/l) 
and median ADA was 45 U/L (IQR 40–57 U/l).

Discussion
This study provides a description of patients with EPTB in a high 
TB/HIV burden setting more than a decade into universal access to 
ART. Patients with EPTB in this setting were predominantly young 
(34.73  ±  9.44) years and female (52.5%). This is different from 
settings of low HIV prevalence, where TB continues to affect 
predominantly children and the elderly. The increased burden of 
TB among young adults is consistent with the findings in other 
high HIV burden settings, where HIV has been described as the key 
driver of TB.14,40 Similarly, the significant representation of women 
in this group of patients with EPTB is likely a result of the high HIV 
prevalence in young women in our setting.41,42 Studies in Turkey 
and Brazil have confirmed similar prevalence amongst women, as 
a result of their disproportionate burden of HIV in young women 
resulting from a range of biological and systematic factors.8,43

The vast majority of patients were black (96%) and unemployed 
(71.2%), reflecting both the contribution of poor socio-economic 
circumstances to the risk of TB, and the differential utilisation of 
public hospitals along racial lines in our setting. According to the 
South African Census 2011, the drainage area of our facility 
consists of 76% black Africans; however, black African patients 
make up more than 90% of hospital inpatients.3 The majority of 
these patients live either in peri-urban informal settlements or 
underdeveloped urban living areas created during the period of 
racial segregation. The living conditions in these areas, 
characterised by overcrowding, have been demonstrated to 
promote the spread of tuberculosis.44,45

HIV co-infection was the leading risk factor (88.8%) for EPTB in 
this study. Despite the widespread availability of ART in our 

lung parenchyma. Patients who had both pulmonary and EPTB 
were classified as EPTB. All data was analysed using SPSS® 23.0 
software (IBM Corp, Armonk, NY, USA). For all statistical 
comparisons, a 5% level of significance was used; correspondingly 
95% confidence intervals were used to describe effect size. All 
data were assessed for normality, and non-parametric tests were 
used where necessary. Medians and inter-quartile ranges were 
used for data not amenable to parametric description. Pearson’s 
chi-square test or Fisher’s exact test was used to assess the 
association between categorical variables of interest.

The study was conducted under the oversight of the University 
of KwaZulu-Natal Biomedical Research Ethics Committee (BREC 
no: BE283/16). The necessary permissions were obtained from 
health-system gatekeepers.

Results
During the period under review, 188 new cases of TB were 
notified, and included 80 cases of EPTB (Table 1). The mean age 
of patients was 34.73 (SD ± 9.44) years. Forty-two (52.5%) patients 
were female, and the majority (96%) of patients were black. 
Patients were predominantly from urban areas. Fifty-seven 
(71.2%) patients were unemployed, while five patients were 
employed in high-risk working environments (one in a health 
facility, and four in correctional services facilities). The most 
common risk factor for EPTB was HIV co-infection (88.8%). The 
mean CD4 cell count was 102.9 (SD 11.6) cells per μl in men and 
120.7 (SD 13.8) cells per μl in women. Less than half (42.5%) of 
the patients were on ART prior to the diagnosis of EPTB. Tobacco 
use was reported in 44 (55%) patients. Smoking and alcohol use 
was more common in males (63.2% vs. 28.6%, p < 0.05). Chronic 
kidney disease, diabetes mellitus, malignancy and 
immunosuppressive therapy contributed minimally to the 
overall risk factors for EPTB.

Pleural (36.3%), lymph node (28.8%) and abdominal (27.5%) 
involvement were the most common. Fifteen (18.8%) patients 
had tuberculosis diagnosed at more than one anatomical site. 
Although the sites of involvement between males and females 
were fairly evenly distributed in the HIV-infected population, the 
presence of pleural involvement in females (40%) was more 
frequent than that in males (29%). In the HIV-uninfected/
unknown population, abdominal involvement was the only site 
that was involved in females.

In the subgroup of patients who had pulmonary and 
extrapulmonary disease, four of the five patients were infected 
with HIV. Abdominal involvement was the most common in this 
subgroup (three of the five patients). The remaining two patients 
had pericardial and pleural involvement respectively.

There were no statistically significant differences between 
patients with CD4 cell counts of less than 100 cells/mm3 and 
those patients with CD4 cell counts of more than 100 cells/mm3 
except that both males and females in the lower CD4 cell count 
subgroup presented more frequently with EPTB involving more 
than one site (p  <  0.05) compared with patients with CD4 cell 
counts of more than 100 cells/mm3 (Table 2).

On analysis of symptoms with which patients presented, 
constitutional symptoms were the most frequent (Table 3). 
Unintentional weight loss and fever were the predominant 
symptoms regardless of site of disease. Night sweats were 
present in almost half of the cases regardless of the system 
affected, except for the patients with bone involvement. 
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sites of disease. With the paucity of screening studies for EPTB 
and the absence of an adequate diagnostic tool, it is difficult to 
evaluate the true prevalence of the disease or accurately assess 
the anatomical distribution of disease. This diagnostic bias is 
unlikely to be resolved without the development of improved 
diagnostic tools. Tuberculosis involving the haematological 
system often requires an invasive diagnostic strategy including a 
bone marrow biopsy, which may not be easily available or 
accessible in resource-limited settings. The diagnosis of bone 
marrow involvement is often made presumptively in patients 
with haematological abnormalities in the presence of proven TB 
at other sites. Similarly for sites of TB involvement at other sites 
that require an invasive diagnostic strategy, there is often under-
reporting in favour of sites of involvement requiring a less 
invasive diagnostic strategy. The diagnosis of EPTB is often 
secured by identifying involvement of one extrapulmonary site, 
which favours the diagnosis of disease at sites that are most 
amenable to low-technology, minimally invasive diagnostic 
modalities. Only 15 patients (18.75%) had the diagnosis of TB 
confirmed at more than one anatomical site in this study. A CD4 
cell count of less than 100 cells/mm3 demonstrated a significantly 
higher frequency of more than one site of EPTB. Karstaedt et al. 
performed a retrospective study of EPTB at a regional hospital in 
Johannesburg, South Africa in the pre-ART era, which revealed a 
similar predominance of pleural TB (39.1%) and lymph node TB 
(31%) among their patients. Significantly, in that study abdominal 
TB comprised only 2.9% of all cases of EPTB, as compared with 
22% in our study.49 The inclusion of only culture-confirmed 
disease in that study systematically excluded sites of involvement 
such as abdominal TB, in which the diagnosis is often made using 
other diagnostic modalities. By including cases of EPTB based on 
the clinical diagnosis of EPTB, we provide a description of EPTB 
that more closely reflects our clinical experience with the disease. 
We recognise the inherent limitation of this approach in possibly 
including patients who were misdiagnosed with EPTB. This is a 
real concern in our setting where a retrospective study showed 

health district, and the availability of HIV services at this facility, 
only 42.5% of patients with HIV were on ART. Importantly, all 
patients with HIV had a CD4 cell count below the threshold for 
initiation of ART at the time of the study. The mean CD4 cell 
count in patients with HIV was 68 cells/mm3 overall and 106 
cells/mm3 (IQR 60–188) in those patients on ART. This was in 
keeping with the well-established association between EPTB 
and low CD4 cell counts. As this study did not interrogate issues 
of adherence to ART, the degree of virological suppression or the 
duration of exposure to ART prior to this study, it is difficult to 
draw conclusions regarding the reason for the seemingly low 
CD4 cell counts in patients on ART. The presentation of patients 
with advanced untreated HIV is concerning in this setting, where 
the threshold for initiation of ART was 500cell/mm3 at the time of 
the study.46 It remains uncertain whether the move to universal 
ART access together with a test-and-treat strategy will result in 
the anticipated reduction in the burden of TB.47,48

In keeping with epidemiological data from other settings, 
involvement of the lymph nodes (23%), pleura (29%) and 
abdomen (22%) constituted the majority of extrapulmonary 

Table 4: Clinical signs according to site of tuberculosis infection

Data expressed as n (%) or as mean ± standard deviation.
CXR = chest radiograph.
Statistically significant results indicated in bold.
*Indicates p < 0.05. Fisher’s exact test.

Sign n 
(%)

Pulmonary (with 
EPTB) n = 5

Lymphatic 
n = 23

Pleura 
n = 29

Bone 
n = 2

Abdomen 
n = 22

Miliary 
Pattern on 
CXR n = 2

Pericardium 
n = 4

Meningeal 
n = 8

Blood/bone 
Marrow 

n = 2

Cohort 
N = 80

Tachycardia 4 (80) 12 (52.2) 8 (27.6) 2 (100) 13 (59.1) 2 (100) 4 (100) 5 (62.5) 1 (50) 39 (48.8)

Hypotension 4 (80)* 2 (8.7) 0 (0) 2 (100) 3 (13.6) 1 (50) 1 (25) 1 (12.5) 1 (50) 8 (10)

Pyrexia 1 (20) 5 (21.7) 6 (20.7) 1 (50) 10 (45.5) 2 (100) 1 (25) 4 (50) 1 (50) 25 (31.3)

Lymphadenopathy 2 (40) 23 (100)* 5 (17.2) 0 (0) 8 (36.4) 1 (50) 1 (25) 2 (25) 0 (0) 33 (41.3)

Anaemia 2 (40) 5 (21.7) 11 (37.9) 0 (0) 5 (22.7) 1 (50) 4 (100) 5 (62.5) 1 (50) 25 (31.3)

Clubbing 0 (0) 1 (4.3) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.3)

Anasarca 0 (0) 0 (0) 1 (3.4) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.3)

Meningism 1 (20) 1 (4.3) 2 (6.9) 0 (0) 2 (9.1) 0 (0) 1 (25) 8 (100)* 1 (50) 9 (11.3)

Consolidation 1 (20) 1 (4.3) 1 (3.4) 0 (0) 2 (9.1) 0 (0) 0 (0) 1 (12.5) 1 (50) 5 (6.3)

Pleural Effusion 0 (0) 1 (4.3) 28 (96.6)* 0 (0) 1 (4.5) 0 (0) 1 (25) 3 (37.5) 1 (50) 29 (36.3)

Peritonitis 0 (0) 0 (0) 0 (0) 0 (0) 6 (27.3)* 0 (0) 0 (0) 0 (0) 0 (0) 6 (7.5)

Abdominal Mass 1 (20) 0 (0) 0 (0) 0 (0) 1 (4.5) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.3)

Ascites 0 (0) 0 (0) 1 (3.4) 0 (0) 4 (18.2)* 1 (50) 0 (0) 0 (0) 0 (0) 5 (6.3)

Hepatomegaly 0 (0) 2 (8.7) 0 (0) 0 (0) 7 (31.8)* 0 (0) 0 (0) 1 (12.5) 0 (0) 7 (8.8)

Gibbus 0 (0) 0 (0) 0 (0) 1 (50)* 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.3)

Arthritis 0 (0) 0 (0) 0 (0) 1 (50)* 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.3)

Table 5: Special investigations used to diagnose EPTB

Data expressed as n (%), n = number of tests conducted.
*Includes chest radiograph, computed tomography and ultrasound.
**Includes microscopy, culture and Xpert MDR/Rif.
***Includes fluid chemistry and adenosine deaminase levels.

Method of diagnosis n (%)

Radiology* 28 (35)

Microbiology** 52 (65)

Chemistry*** 38 (47.5)

Microbiology plus chemistry 32 (40)

Microbiology plus radiology 17 (21.25)

Radiology plus chemistry 4 (5)
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sites of disease. With the paucity of screening studies for EPTB 
and the absence of an adequate diagnostic tool, it is difficult to 
evaluate the true prevalence of the disease or accurately assess 
the anatomical distribution of disease. This diagnostic bias is 
unlikely to be resolved without the development of improved 
diagnostic tools. Tuberculosis involving the haematological 
system often requires an invasive diagnostic strategy including a 
bone marrow biopsy, which may not be easily available or 
accessible in resource-limited settings. The diagnosis of bone 
marrow involvement is often made presumptively in patients 
with haematological abnormalities in the presence of proven TB 
at other sites. Similarly for sites of TB involvement at other sites 
that require an invasive diagnostic strategy, there is often under-
reporting in favour of sites of involvement requiring a less 
invasive diagnostic strategy. The diagnosis of EPTB is often 
secured by identifying involvement of one extrapulmonary site, 
which favours the diagnosis of disease at sites that are most 
amenable to low-technology, minimally invasive diagnostic 
modalities. Only 15 patients (18.75%) had the diagnosis of TB 
confirmed at more than one anatomical site in this study. A CD4 
cell count of less than 100 cells/mm3 demonstrated a significantly 
higher frequency of more than one site of EPTB. Karstaedt et al. 
performed a retrospective study of EPTB at a regional hospital in 
Johannesburg, South Africa in the pre-ART era, which revealed a 
similar predominance of pleural TB (39.1%) and lymph node TB 
(31%) among their patients. Significantly, in that study abdominal 
TB comprised only 2.9% of all cases of EPTB, as compared with 
22% in our study.49 The inclusion of only culture-confirmed 
disease in that study systematically excluded sites of involvement 
such as abdominal TB, in which the diagnosis is often made using 
other diagnostic modalities. By including cases of EPTB based on 
the clinical diagnosis of EPTB, we provide a description of EPTB 
that more closely reflects our clinical experience with the disease. 
We recognise the inherent limitation of this approach in possibly 
including patients who were misdiagnosed with EPTB. This is a 
real concern in our setting where a retrospective study showed 

health district, and the availability of HIV services at this facility, 
only 42.5% of patients with HIV were on ART. Importantly, all 
patients with HIV had a CD4 cell count below the threshold for 
initiation of ART at the time of the study. The mean CD4 cell 
count in patients with HIV was 68 cells/mm3 overall and 106 
cells/mm3 (IQR 60–188) in those patients on ART. This was in 
keeping with the well-established association between EPTB 
and low CD4 cell counts. As this study did not interrogate issues 
of adherence to ART, the degree of virological suppression or the 
duration of exposure to ART prior to this study, it is difficult to 
draw conclusions regarding the reason for the seemingly low 
CD4 cell counts in patients on ART. The presentation of patients 
with advanced untreated HIV is concerning in this setting, where 
the threshold for initiation of ART was 500cell/mm3 at the time of 
the study.46 It remains uncertain whether the move to universal 
ART access together with a test-and-treat strategy will result in 
the anticipated reduction in the burden of TB.47,48

In keeping with epidemiological data from other settings, 
involvement of the lymph nodes (23%), pleura (29%) and 
abdomen (22%) constituted the majority of extrapulmonary 

Table 4: Clinical signs according to site of tuberculosis infection

Data expressed as n (%) or as mean ± standard deviation.
CXR = chest radiograph.
Statistically significant results indicated in bold.
*Indicates p < 0.05. Fisher’s exact test.

Sign n 
(%)

Pulmonary (with 
EPTB) n = 5

Lymphatic 
n = 23

Pleura 
n = 29

Bone 
n = 2

Abdomen 
n = 22

Miliary 
Pattern on 
CXR n = 2

Pericardium 
n = 4

Meningeal 
n = 8

Blood/bone 
Marrow 

n = 2

Cohort 
N = 80

Tachycardia 4 (80) 12 (52.2) 8 (27.6) 2 (100) 13 (59.1) 2 (100) 4 (100) 5 (62.5) 1 (50) 39 (48.8)

Hypotension 4 (80)* 2 (8.7) 0 (0) 2 (100) 3 (13.6) 1 (50) 1 (25) 1 (12.5) 1 (50) 8 (10)

Pyrexia 1 (20) 5 (21.7) 6 (20.7) 1 (50) 10 (45.5) 2 (100) 1 (25) 4 (50) 1 (50) 25 (31.3)

Lymphadenopathy 2 (40) 23 (100)* 5 (17.2) 0 (0) 8 (36.4) 1 (50) 1 (25) 2 (25) 0 (0) 33 (41.3)

Anaemia 2 (40) 5 (21.7) 11 (37.9) 0 (0) 5 (22.7) 1 (50) 4 (100) 5 (62.5) 1 (50) 25 (31.3)

Clubbing 0 (0) 1 (4.3) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.3)

Anasarca 0 (0) 0 (0) 1 (3.4) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.3)

Meningism 1 (20) 1 (4.3) 2 (6.9) 0 (0) 2 (9.1) 0 (0) 1 (25) 8 (100)* 1 (50) 9 (11.3)

Consolidation 1 (20) 1 (4.3) 1 (3.4) 0 (0) 2 (9.1) 0 (0) 0 (0) 1 (12.5) 1 (50) 5 (6.3)

Pleural Effusion 0 (0) 1 (4.3) 28 (96.6)* 0 (0) 1 (4.5) 0 (0) 1 (25) 3 (37.5) 1 (50) 29 (36.3)

Peritonitis 0 (0) 0 (0) 0 (0) 0 (0) 6 (27.3)* 0 (0) 0 (0) 0 (0) 0 (0) 6 (7.5)

Abdominal Mass 1 (20) 0 (0) 0 (0) 0 (0) 1 (4.5) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.3)

Ascites 0 (0) 0 (0) 1 (3.4) 0 (0) 4 (18.2)* 1 (50) 0 (0) 0 (0) 0 (0) 5 (6.3)

Hepatomegaly 0 (0) 2 (8.7) 0 (0) 0 (0) 7 (31.8)* 0 (0) 0 (0) 1 (12.5) 0 (0) 7 (8.8)

Gibbus 0 (0) 0 (0) 0 (0) 1 (50)* 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.3)

Arthritis 0 (0) 0 (0) 0 (0) 1 (50)* 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.3)

Table 5: Special investigations used to diagnose EPTB

Data expressed as n (%), n = number of tests conducted.
*Includes chest radiograph, computed tomography and ultrasound.
**Includes microscopy, culture and Xpert MDR/Rif.
***Includes fluid chemistry and adenosine deaminase levels.

Method of diagnosis n (%)

Radiology* 28 (35)

Microbiology** 52 (65)

Chemistry*** 38 (47.5)

Microbiology plus chemistry 32 (40)

Microbiology plus radiology 17 (21.25)

Radiology plus chemistry 4 (5)
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public health efforts in HIV will translate to a reduced burden of 
TB. Addressing the burden of EPTB will require our ongoing high 
index of suspicion and the use of innovative screening and 
diagnostic strategies.
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