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Introduction

Tuberculosis accounts for millions of active disease cases 
and deaths in both developed and developing countries. 
According to the World Health Organization, there were an 
estimated 9.6 million incident cases of tuberculosis globally 
in 2014: 5.4 million among men, 3.2 million among women 
and 1.0 million among children (1). Tuberculous pleural 
effusion (TPE) results from Mycobacterium tuberculosis 
infection of the pleura and is characterized by an intense 
chronic accumulation of fluid and inflammatory cells in 
pleural space (2). So far, no formal guidelines are available 
for diagnosis and treatment of tuberculous pleurisy. In 
order to provide the evidence-based updated information 
concerning diagnosis and treatment of TPE for general 
physician, specialists, and primary care providers, we 
therefore write the current review article.

Incidence

TPE is the second most common form of extrapulmonary 
tuberculosis and a common cause of pleural effusions 
in endemic tuberculosis areas (2). The proportion of 
patients with tuberculosis who have pleural effusions has 
varied markedly from population to population. In the 
United States, although the total number of patients with 
TPE decreased between 1993 and 2003, the proportion 
of patients with TPE compared to the total number 
of tuberculosis cases remains relatively stable (median 
proportion, 3.6%) (3). In contrast more than 25% of patients 
with tuberculosis in Burundi are reported to have TPE (4). 
In South Africa, 20% of tuberculosis patients have TPE (5),  
while in Spain, this proportion is greater than 16% (6).  
The percentage of patients with pulmonary tuberculosis 
also had TPE is higher in human immunodeficiency virus 
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(HIV)-positive than in HIV-negative patients in South 
Africa (38% vs. 20%) (5), Zimbabwe (27% vs. 13%) (7), and 
Uganda (23% vs. 11%) (8).

Tuberculosis is always the leading etiology of pleural 
effusions in the developing countries (9). For example, in 
the largest series of 833 Chinese patients with undiagnosed 
pleural effusion who undergo medical thoracoscopy, 40.0% 
of cases are confirmed to suffer from TPE (10). As shown 
in Table 1, relative high percentages of TPE in pleural 
effusions diagnosed by medical thoracoscopy were also 
seen the other high tuberculosis burden countries, such as 
South Africa (82.4%) (11), India (23.5%) (12). In contrast, 
the proportions of TPE are very low in the low tuberculosis 
settings, such as New Zealand (5.9%) (13), United 
Kingdom (5.6%) (14), Spain (3.2%) (15), France (2.7%) (16), 
Denmark (2.1%) (17), and United States (0%) (Table 1) (18).

Clinical manifestations

TPE predominates in men, with an overall male-to-female 
ratio of 2:1 (19). In an epidemiological analysis from the 
United States, TPE occurs significantly more often than 
pulmonary tuberculosis among persons >65 years old, and 
the mean age of patients with TPE is 49 years: about 50% 
were younger than 45 years and 30% were over 65 years of 
age (3). In contrast, TPE affects mainly younger individuals 
(mean age =34 years) in higher tuberculosis burden areas, 
where primary infection accounts for a large percentage of 
patients with TPE (19).

TPE usually manifests as an acute illness, especially in 
younger patients who are more immunocompetent. Upon 
presentation symptoms in one series had been present 

for less than a month 50/71 patients (71%) and had been 
present for less than 1 week in 25/71 patients (35%) (20). 
The most frequent symptoms of TPE are nonproductive 
cough and pleuritic chest pain; if both cough and chest pain 
are present, the pain usually precedes the cough (21-23). 
Most patients are febrile but approximately 15% will be 
afebrile. Dyspnea can be present in some TPE patients if 
the effusion is large. Other symptoms include night sweats, 
weight loss, malaise (2).

TPE is usually unilateral and can be of any size. In our 
series of 333 patients, pleural fluid occurred only on the 
left side in 127 (38.1%), only on the right in 161 (48.4%), 
and both sides were affected in 45 (13.5%) (23). In either 
unilateral or bilateral effusion, the percentages of small, 
moderate, and large size of pleural effusions were 20.4%, 
19.2%, and 60.4%, respectively (23). Approximately 20% 
of patients with TPE have coexisting parenchymal disease 
on chest radiograph (24). However, computed tomography 
scanning offers a more sensitive method and can demonstrate 
parenchymal disease in 40–85% of cases (23,25,26).

Diagnosis

The definit ive diagnosis  of  TPE depends on the 
demonstration of Mycobacterium tuberculosis  in the 
sputum, pleural fluid, or pleural biopsy specimens (2,27). 
The presumptive diagnosis can also be established with 
reasonable certainty by demonstrating granuloma in the 
parietal pleura or elevated concentrations of adenosine 
deaminase (ADA) or interferon-γ in pleural fluid in the 
adequate clinical context (2,28).

Tuberculin skin tests

In areas of low tuberculosis prevalence, or no vaccination, 
a positive tuberculin skin test result is supportive evidence 
in the diagnosis of TPE; however, a negative result can 
be seen in approximately one third of patients (24). Since 
a negative test does not rule out the diagnosis of TPE, 
tuberculin skin test is being utilized less and less in patients 
suspected of having TPE, especially in high tuberculosis 
burden countries. In addition, if the patient is markedly 
immunosuppressed with HIV infection or is severely 
malnourished, the skin test is always negative (27).

Mycobacterial stain and culture

It is necessary to obtain sputum in addition to pleural fluid 

Table 1 The proportion of TPE in total pleural effusions diagnosed 
by medical thoracoscopy

Country n TPE (%)

China (10) 833 40.0

South Africa (11) 51 82.4

India (12) 68 23.5

New Zealand (13) 51 5.9

United Kingdom (14) 56 5.6

Spain (15) 93 3.2

France (16) 149 2.7

Denmark (17) 146 2.1

United States (18) 51 0

TPE, tuberculous pleural effusion.
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for the acid-fast bacilli smear and Mycobacteria tuberculosis 
culture in patients with suspected TPE, even in the absence 
of parenchymal involvement. Conde et al. prospectively 
evaluated the diagnostic yield of mycobacterial smears 
and cultures in 84 patients with TPE, and found that the 
induced sputum was smear positive in 12% and culture-
positive in 52% of cases (29). Direct examination of pleural 
fluid for acid-fast bacilli in immunocompetent individuals 
are not indicated because they are almost always negative 
unless the patient has a tuberculous empyema (24). Acid-
fast bacilli can be found in approximately 20% of HIV 
positive individuals, smears therefore should be obtained in 
immunocompromised hosts (27).

In a series of 254 patients with TPE, 93 patients (36.6%) 
had positive of pleural fluid cultures for Mycobacteria 
tuberculosis in the Löwenstein-Jensen medium (24). Thus, 
pleural fluid cultures should be performed in any patient 
with an undiagnosed pleural effusion. The combination 
of pleural fluid and sputum cultures in the diagnostic 
workup of TPE seems a reasonable initial approach, with a 
combined diagnostic yield of 79% (30,31).

Adenosine deaminase

ADA is a predominant T-lymphocyte enzyme that 
catalyzes the conversion of adenosine and deoxyadenosine 
to inosine and deoxyinosine, respectively. Many studies 
have investigated the usefulness of ADA in pleural fluid 
for the early diagnosis of TPE, and confirmed that the 
determination of ADA levels is an easy and inexpensive 
method for diagnosing TPE. ADA levels in pleural 
fluid are also elevated in HIV patients even with very 
low CD4+ T cells (32). Our meta-analysis involving 63 
studies demonstrated that the summary receiver operating 
characteristic curves for the sensitivity and specificity of 
ADA in pleural fluid in the diagnosis of TPE were 92% and 
90%, respectively. The positive likelihood ratio was 9.03, 
the negative likelihood ratio was 0.10, and the diagnostic 
odds ratio was 110.08 (33).

Almost all patients with TPE have a pleural fluid ADA 
level above 40 U/L, which is the most widely accepted cutoff 
value for the diagnosis of TPE (2). The higher the level, the 
greater the chance of the patient having TPE while the lower 
the level the lesser the chance of the patient having TPE (34). 
High level of ADA can also be seen in pleural effusions with 
the other etiologies. About two-thirds of empyemas and  
one-third of parapneumonic effusions have ADA levels 
above 40 U/L, however, the differential diagnosis of TPE 

from these conditions is not difficult, since both clinical 
picture and polymorphonuclear leukocytes predominant 
pleural fluid of patients with parapneumonic effusions and 
empyemas are total different from those of patients with 
TPE. There are several other instances in which high 
pleural fluid ADA has been reported in brucellosis, Q fever, 
lymphomas, rheumatoid arthritis, etc. (2,25).

ADA has two molecular forms, ADA1 and ADA2. 
ADA1 is found in all cells and has it greatest activity in 
lymphocytes and monocytes while ADA2 is found only 
in monocytes (7). The ADA2 isoenzyme is primarily 
responsible for the increased total ADA activity in TPE, 
whereas high ADA in nontuberculous effusions is due to an 
increase in the ADA1 isoenzyme. Nevertheless, although 
the determination of the ADA2 isoenzyme is at least as 
sensitive and more specific than that of total ADA activity 
for diagnosing TPE (35). However, because the additional 
yield is small, a study would require a very large sample size 
to demonstrate that isoenzymes have significantly higher 
specificity than total ADA activity.

Currently, pleural fluid ADA is routinely employed in the 
diagnostic workup of pleural effusions in high tuberculosis 
burden countries. However, the negative predictive value 
remains high even though the positive predictive value 
of pleural ADA declines in the developed countries. 
Therefore, when interpreting ADA levels, the clinician 
must additionally be aware of situations which may increase 
the likelihood of both the false-negative and false-positive 
ADA results.

Interferon-gamma

Interferon-γ is a cytokine released by activated CD4+ T cells 
that increases the mycobactericidal activity of macrophages. 
Elevated level of interferon-γ in TPE was reported for the 
first time in 1988 (36). In a meta-analysis of 22 studies that 
included 782 patients with TPE and 1,319 patients with 
nontuberculous effusions, we have provided the evidence 
to show that the overall sensitivity of the interferon-γ assay 
was 89%, the overall specificity was 97%, and the maximum 
joint sensitivity and specificity was 95% (37). Based on the 
comparison of the related diagnostic measures, including 
sensitivity, specificity, positive likelihood ratio, negative 
likelihood ratio, and diagnostic odds ratio, the overall 
accuracy of interferon-γ determination for the diagnosis of 
TPE seems to be somehow better than that of ADA (37). 
However, the long historical success of ADA and the fact 
that it is simpler and less expensive that the interferon-γ test 
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makes it the preferred test.
In vitro T-cell-based interferon-γ release assays have been 

developed and licensed for diagnosis of latent tuberculosis 
for a couple of years. Normally, these tests are T cell based 
in vitro assays that measure interferon-γ release by sensitized 
T cells from peripheral blood or pleural fluid in response 
to highly Mycobacterium tuberculosis-specific antigens such as 
early secretory antigen-6 and culture filtrate protein-10 (28). 
There are now two commercially available interferon-γ 
release assays (QuantiFERON-TB Gold and T-SPOT.TB) 
for clinical use. These tests are good at identifying patients 
who have been infected with Mycobacterium tuberculosis, 
but they are much less useful in identifying patients with 
TPE. Our recent two meta-analyses indicated that the 
overall performances of fluid and blood interferon-γ 
release assays for the diagnosis of TPE are not as high as 
expected and varied by fluid category (38,39). With regard 
to its high cost, sophisticated technique, and difficulty in 
interpretation, are not recommended on either the blood or 
the pleural fluid to make a diagnosis of TPE.

Nucleic acid amplification tests

Several commercial and in-house nucleic acid amplification 
tests are available for the amplification and detection of 
Mycobacterium tuberculosis-specific nucleic acid sequences 
from specimens such as sputum and pleural fluid. A pooled 
analysis of the data from 20 studies assessing the use of 
pleural fluid nucleic acid amplification tests concluded that 
that these tests demonstrated reasonably high specificity 
(97% for commercial and 91% for in-house tests) but 
generally poor and variable sensitivity (62% for commercial 
and 76.5% for in-house tests) for diagnosing TPE (40). 
Very similar results were obtained in another systematic 
review and meta-analysis of 40 studies (41). It is believed 
that the disappointingly low sensitivities of nucleic acid 
amplification techniques might be due to: (I) the presence 
of inhibitory substances in pleural fluid; (II) the small 
amount of Mycobacterium tuberculosis in pleural fluid; (III) 
technical defect of nucleic acid extraction. Therefore, thus, 
the inconsistent results of different studies and the high 
cost of nucleic acid amplification tests limit their use to 
investigational settings.

Other biochemical tests

Many studies have evaluated the diagnostic accuracy of 
additional pleural fluid assays and biomarkers for the 

management of TPE, these biomarkers include cell subsets, 
B-cell response, complement activation, neopterin, leptin, 
lysozyme, and the other cytokines, etc. (28). The current 
evidence does not support the use of none of the above 
biomarkers for the diagnosis of TPE because of their low 
sensitivity or/and specificity.

Surprisingly, we have reported for the first time that the 
concentrations of interleukin 27 in TPE are significantly 
higher than those in pleural effusions with the other 
etiologies, and that pleural interleukin 27 levels can be used 
for diagnosing TPE, with sensitivity of 92.7% and specificity 
of 98.8% (42). The quite good diagnostic performance of 
interleukin 27 differentiating TPE from the other pleural 
effusions have been confirmed another two studies from 
China (43,44). Two studies from low tuberculosis prevalence 
settings also show that the product of interleukin 27 and 
ADA has better sensitivity than ADA alone or ADA2, 
respectively, for diagnosing TPE (45,46). Further studies are 
needed to elucidate the role of interleukin 27 in this process.

Pleural biopsy

One key criticism of using soluble biomarkers rather than 
culture or biopsy examinations for the diagnosis of TPE 
is that none of the biomarkers provide definite etiologic 
diagnosis. It can only be accepted that a definite diagnosis 
of TPE is achieved when Mycobacterium tuberculosis 
is demonstrated in sputum or pleural specimens, or 
when epithelioid cell granulomas and/or caseating 
granulomas are found in pleural biopsies. The most 
common procedure to establish the definite diagnosis of 
TPE over the past several decades has been with a blind 
needle biopsy of the pleura. In one study of 248 patients 
with TPE, closed needle biopsy of the pleura revealed 
granulomas in 80% of patients, acid-fast bacilli stain was 
positive in 25.8% and Mycobacteria tuberculosis culture was 
positive in 56% of patients (24).

It should be mentioned that computed tomography- or 
ultrasound-guided pleural biopsies have been demonstrated 
to be helpful for the investigation of pleural effusions 
(47,48); and it has been suggested the image-guided 
pleural needle biopsy can be used as the primary method of 
diagnosis in patients with pleural thickening identified by 
computed tomography which can be targeted.

Differential diagnosis of TPE sometimes mandates more 
invasive procedures like medical thoracoscopy when one 
or more thoracenteses or/and blind needle biopsy fail to 
reach definite diagnosis. A recent meta-analysis revealed 
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that there is no mortality with medical thoracoscopy, and 
that the rates of major and minor complications are 1.5% 
and 10.5%, respectively, indicating that is a very safe 
procedure in the diagnosis of exudative pleural effusions. 
In the largest series of 333 patients with TPE, our data 
showed that medical thoracoscopy with pleural biopsies 
yielded tuberculosis pathology in 330 (99.1%) patients by 
demonstration of one or more of following histological 
abnormalities in pleural biopsy specimen: (I) acid-fast 
bacillus; (II) caseating granulomas; (III) epithelioid cell 
granuloma with no evidence of other granuloma diseases.

Treatment

In many cases, TPE is a self-limited disease, and the natural 
history of an untreated TPE is characterized by spontaneous 
resolution in 4 to 16 weeks; however, about half of 
untreated patients would subsequently develop some form 
of the active disease (49,50). The goals of the treatment of 
TPE includes: (I) to prevent the subsequent occurrence of 
active tuberculosis; (II) to relieve the symptoms of TPE; 
and (III) to avoid the presence of a fibrothorax.

With appropriate treatment, the symptoms and 
radiological abnormalities of patients with TPE gradually 
abate. The typical patient becomes afebrile within two 
weeks, but temperature elevations may persist as long as two 
months (51). The mean time for the complete resorption of 
pleural fluid is approximately 6 weeks, but it can be as long 
as 12 weeks. There is no reason to keep the patient at bed 
rest and the patient needs to be isolated only if their sputum 
is positive for Mycobacteria tuberculosis. 

Anti-tuberculosis chemotherapy

Anti-tuberculosis chemotherapy of TPE should be the 
same as that used for pulmonary tuberculosis (52). The 

patients with TPE should be treated with isoniazid, 
rifampin, and pyrazinamide for 2 months followed 
by 4 months of two drugs, isoniazid and rifampin 
(2HRZ/4HR) (Table 2) (52,53). Directly observed therapy 
is recommended, since 16% to 49% of overall patients do 
not complete the regimen (54).

The emergence of  drug-resistant tuberculosis , 
especially multidrug-resistant and extensively drug-
resistant tuberculosis, has posed a significant threat to 
the treatment of all forms of tuberculosis (55). In China, 
34.2% of the new cases of tuberculosis and 54.5% of the 
previously treated cases were resistant to at least one of 
the first-line anti-tuberculosis drugs; 5.7% of new cases 
and 25.6% of previously treated cases were multidrug-
resistant tuberculosis (56). In the United States, 9.9% of 
patients have isolates resistant to at least one first-line anti-
tuberculosis drug, whereas the rate of multidrug resistance 
is detected in 1% of cases (3).

Therefore, it is reasonable to include ethambutol in 
the treatment regimen for TPE, although it is likely that 
the standardized therapy without this drug would be a 
valid treatment option, unless there is little possibility of 
drug resistance. Once susceptibility to isoniazid, rifampin, 
and pyrazinamide has been confirmed, ethambutol can be 
discontinued. In young children with TPE, ethambutol is 
always omitted if the source of transmission is known to 
have drug-susceptible tuberculosis, because the toxic effects 
of ethambutol is more concern in children. Nine-month 
regimens using isoniazid and rifampin are also effective 
when the organisms are fully susceptible to the drug.

In the case of resistance to isoniazid, but not to rifampin, 
a similar anti-tuberculous treatment outcome can be 
expected by using a standard 6-month regimen in which 
isoniazid is replaced by a later generation fluoroquinolone 
(levofloxacin or moxifloxacin) (53). In addition, a 6-month 
regimen containing rifampin, moxifloxacin, pyrazinamide, 

Table 2 Recommended doses of first-line anti-tuberculosis drugs for adults*

Drug

Recommended dose

Daily 3 times per week

Dose and range (mg/kg body weight) Maximum (mg) Dose and range (mg/kg body weight) Daily maximum (mg)

Isoniazid 5 [4–6] 300 10 [8–12] 900

Rifampin 10 [8–12] 600 10 [8–12] 600

Pyrazinamide 25 [20–30] – 35 [30–40] –

Ethambutol 15 [15–20] – 30 [5–35] –

*, adapted from World Health Organization. Guidelines for treatment of tuberculosis, Fourth edition, 2010 (52).
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and ethambutol for 2 months, followed by rifapentine 
and moxifloxacin for 4 months, has also been shown to be 
effective (57).

When TPE is caused by multidrug-resistant Mycobacteria 
tuberculosis confirmed by either by culture or with the use of 
DNA-based methods, the initial treatment regimen should 
be individually tailored according to the results of drug-
susceptibility testing. In the absence of this information, 
empirical regimens can be used, but as soon as the results of 
drug susceptibility testing become available, the treatment 
regimen should be adjusted (58). According to the results of 
an individual patient data meta-analysis, the World Health 
Organization recommends that the initial treatment regimen 
for multidrug-resistant tuberculosis include four drugs to 
which the patient’s isolate is susceptible (plus pyrazinamide, 
for which susceptibility results are not usually available) in 
the induction phase, which should last 6 to 8 months (59).  
The World Health Organization also recommends a 
minimum of 20 months (including the induction phase), but 
this recommendation is based on a database that included few 
patients treated for shorter periods.

Therapeutical thoracentesis

If the patient has dyspnea because of a large pleural 
effusion, a therapeutical thoracentesis is recommended. It 
should be noted that complete clearance of pleural fluid 
pigtail drainage to an effective anti-tuberculosis regimen 
does not appear significantly to decrease the incidence of 
residual pleural thickening and other clinical symptom (60).

Fibrinolytics

At the end of anti-tuberculosis treatment, approximately 
25% of patients with TPE show residual pleural thickening 
(1 cm); however, this decreases with time and has negligible 
functional consequences (61). The administration of a 
fibrinolytic may decrease the degree of residual pleural 
thickening in patients with loculated TPEs. Instillation of 
fibrinolytics, in addition to anti-tuberculosis medication, in 
patients with symptomatic loculated tuberculosis effusions 
may hasten the resolution of pleural effusion and reduce the 
incidence of residual pleural thickening (62).

Corticosteroids

The role of corticosteroids in the treatment of TPE 
is controversial. In two controlled studies in which 

therapeutical thoracentesis was performed there were no 
benefits (63,64). In a third study in which no therapeutical 
thoracentesis was performed, the duration of fever and the 
time required for fluid resorption were decreased (65). A 
recent Cochrane review concluded that there are insufficient 
data to support evidence-based recommendations regarding 
the use of adjunctive corticosteroids in people with TPE (66).  
Nevertheless, in selected patients who continue to 
have severe systemic symptoms (e.g., fever, malaise, 
pleuritic chest pain) after two weeks of anti-tuberculosis 
treatment and therapeutic thoracentesis, a short course of 
corticosteroids may be beneficial.

There are concerns regarding the use of corticosteroids 
in HIV-positive individuals due to the possibility 
of increased risk of opportunistic infections. In one 
randomized study of 197 patients with HIV associated 
TPE, the administration of prednisolone was associated 
with an increased risk of Kaposi sarcoma (67). Because there 
is a lack of survival benefit and increased risk of Kaposi 
sarcoma, the use of steroids in HIV associated TPE is not 
currently recommended.

Treatment of tuberculous pleural effusion (TPE) 
in patients with human immunodeficiency virus 
(HIV) infection

The treatment of TPE in patients with HIV infection 
should be treated similarly to those who are HIV-
negative. TPE patients with HIV infection should receive 
antiretroviral therapy while they are receiving treatment 
for tuberculosis. If patients are not already receiving 
antiretroviral therapy when tuberculosis is diagnosed, 
antiretroviral therapy should be initiated within two weeks 
after starting anti-tuberculosis treatment for persons with 
a CD4+ T-cell count of less than or equal to 50 per cubic 
millimeter and within 8 weeks for persons with a count 
above 50 per cubic millimeter (68,69). However, drug 
interactions between highly active antiretroviral therapy 
and anti-tuberculosis therapy are a significant concern. In 
addition, the clinician should also pay attention to adverse 
drug reactions, paradoxical reactions, and the immune 
reconstitution inflammatory syndrome; the latter is 
manifested by an increase in the volume of existing pleural 
fluid or worsening symptoms (70).

Tuberculous empyema

Tuberculous empyema represents an uncommon chronic, 
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active infection of the pleural space, which is characterized 
by the presence of thick pus and the visceral pleura is 
usually calcified (71). Acid-fast bacilli smears and cultures 
are usually positive. Penetration of anti-tuberculosis drugs 
is impaired, and surgical drainage is often needed to control 
the situation. In addition to a standard anti-tuberculosis 
regimen, these patients may require serial thoracocentesis, 
extrapleural pneumonectomy or thoracoscopy.

Recommendations

If pleural effusion is lymphocytic predominant, pleural 
fluid ADA can be used as a screening test regardless of 
the prevalence of tuberculosis in the specific geographical  
area  (72) .  I f  p leura l  ADA is  above 40 U/L with 
lymphocyte-to-neutrophil ratio of more than 0.75, 
a presumptive diagnosis of TPE can be made (9). 
Nevertheless, if the patient’s clinical picture is not typical 
for TPE; consideration can be given to performing a 
needle biopsy of the pleura, or medical thoracoscopy, or 
open pleural biopsy.

An ADA level less than 40 U/L virtually rules out TPE 
and no further invasive diagnostic procedures should be 
necessary for diagnosing TPE. However, if the patient has 
a typical clinical presentation of tuberculosis (i.e., febrile 
young patient from an endemic area of tuberculosis with a 
negative pleural fluid cytological investigation), especially 
with lymphocytic predominant pleural fluid, the possibility 
of TPE can be further evaluated with needle biopsy of the 
pleura, or medical thoracoscopy, or open pleural biopsy (2).

Once the definite diagnosis of TPE is established, 
the above mentioned standard treatment regimen with 
isoniazid, rifampin, and pyrazinamide for 2 months 
followed by 4 months of two drugs, isoniazid and rifampin 
(2HRZ/4HR) can be stated. In some situations, even when 
a presumptive diagnosis of TPE is made, anti-tuberculosis 
chemotherapy should also be initiated, provided that the 
diagnosis occurs in a country with a moderate or high 
incidence of tuberculosis and low drug-resistance rates.
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