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2022 WHO report: estimated 10.6 million incident cases of TB in 2021, 

approximately 1.2 million (11%) occurred among children <15 years of age

30 high TB burden Countries accounts for 86-90% of 
the estimated global incidence

Most of them are Limited Resources Countries (LRC)



Extrapulmonary TB (EPTB) constitutes about 15%-20% of all TB patients 
(50% among HIV-coinfected and children)  real data underestimated



In 2020 LRC TB diagnoses were microbiologically confirmed in only one-third of persons

treated for tuberculosis, partly owing to limited access to diagnostics

Colture often impossible

Xpert still not widely available / limited sensitivity in sputum-negative cases

Non-sputum samples

LAM (Lipoarabinomannan) - WHO approval only on urine, low specificity (NTM)

ADA (Adenosine Deaminase): variables sensibility and specificity

Empirical treatment often performed

 unnecessary treatment

 diagnostic delay

 over-burden of pills in HIV+



FASH

FASH protocol was expanded by adding US of the chest, axillary and cervical lymph nodes, and the inferior vena 
cava diameter as a sign of heart failure, naming it extended FASH (eFASH)
— an examination taking about 15 minutes 

pleural and pericardial effusion

abdominal lymph nodes

splenic and hepatic
abscesses

ascites, and abnormalities of
the terminal ileum wall

Focused assessment with sonography for HIV and tuberculosis (FASH)
is a ultrasonographic (US) protocol developed to detect signs of
extrapulmonary tuberculosis



• Previous studies have shown low to moderate diagnostic accuracy for
abdominal US as a stand-alone test for definite tuberculosis, although
the presence of ≥3 US predictors increased the specificity to as high as
93%

• In a previous study including HIV-positive and HIV-negative patients, we
showed that the absence of FASH signs combined with a normal chest
radiograph and absence of fever might exclude tuberculosis

• The presence of 2 or more independent PoCUS predictors (intra-
abdominal lymphadenopathy, ascites, and pericardial effusion) had
moderate discrimination for HIV-associated tuberculosis in patients
presenting to the emergency center.

• In South Africa, the Emergency Medicine Association adopted FASH as
a module in their US training curriculum and uses it in the emergency-
room setting.

FASH



rural Saint Francis Referral Hospital, Ifakara urban Mwananyamala Regional Referral Hospital, Dar es Salaam



HIV-positive and HIV-negative patients aged ≥18 years

fever of any duration
night sweats within the last 3 weeks 
weight loss 

* nuchal, cervical, axillary or generalized lymphadenopathy
* abdominal pain
* ascites
* neurological symptoms
* hemoglobin level <8 g/dL in HIV-positive participants receiving HAART 
* skeletal disorders suggesting tuberculosis
* genitourinary disorders suggesting tuberculosis
* chest radiograph showing a miliary pattern, pleural or suspected
pericardial effusion, upper lobe infiltrate, or a cavernous lesion

clinical signs of extrapulmonary tuberculosis, with or without concomitant signs of pulmonary tuberculosis

eligible participants September 2018 - October 2020 
(follow-up till march 2021) 



 Clinical evaluation
 Chest radiography
 Blood tests
sputum with Xpert MTB/RIF assay and culture*
 Urine samples with Xpert MTB/RIF Ultra assay
 If sterile samples were obtained from pleural, ascitic, or 
pericardial fluids or from pus from lymph nodes, Xpert MTB/ RIF 
Ultra assay and liquid culture were performed. 
 Adenosine deaminase (ADA) was measured in pleural and 
pericardial fluid and from ascites. 
 Fine-needle aspiration biopsy specimens of lymph nodes were
analyzed by means of Giemsa and Papanicolaou stains for
cytomorphology, Ziehl-Neelsen stain, Xpert MTB/RIF Ultra assay, 
and culture. 

ONLY INTERVENTION GROUP
eFASH results were considered positive if ≥1 of the 

following was present: 
(1) multiple hypoechogenic lesions in the spleen or 

the liver; 
(2) pericardial effusion without other clinical 

explanation; 
(3) pleural effusion and no clinical or US signs for 

heart failure (normal inferior vena cava); 
(4) subpleural granular artifacts with B-lines; 

(5) abdominal, axillary, nuchal, or cervical lymph 
nodes >1.5 cm and no other explanation; 

(6) thickened ileum wall >4 mm and loss of wall 
architecture and at least another eFASH sign;  

(7) ascites and ≥1 additional eFASH sign

diagnostic panel

*The Xpert MTB/RIF assay for sputum was used because of its higher specificity compared with the Xpert MTB/RIF Ultra assay [2] and because it was
the national standard for sputum samples during the study period.

eFASH criteria^

^ Baseline eFASH examinations were reviewed remotely by an 
independent board-certified sonographer

eFASH



POSITIVE eFASH NEGATIVE eFASH



definitions

A correctly managed participant

(PRIMARY OUTCOME)

= definite or probable tuberculosis and treated with 
antituberculosis treatment at baseline 

or

= NO tuberculosis and not treated with 
antituberculosis treatment at baseline

definite tuberculosis if any microbiological test result was 
positive or if the ADA level was elevated (≥40 U/mL in pleural 
[16], ≥35 U/mL in ascitic [17], or ≥35 U/mL in pericardial fluid [18]).

 proportions of asymptomatic participants at 2 and 6 months 
 proportions of participants with alternative diagnoses 
 proportions of participants with invasive procedures 
 time to death

(SECONDARY OUTCOME)



1036 

elegibles

701 

enrolled

351 

control group

350 

intervention group

Results

The median age at enrollment was 

39 years (IQ range, 29–50 years) 

415 participants (59%) were male

268 (38%) were HIV positive 

65% (227/351) 74% (258/350)



 NO DIFFERENCE in the primary outcome between the 2 groups; 
a high proportion of participants were correctly managed: 266 of 286 (93%) in the intervention versus 
245 of 266 (92%) in the control group (adjusted odds ratio, 1.14 [95% confidence interval: .60–2.16]; P=.68)

 A greater proportion of participants in the intervention group had definite tuberculosis diagnosed 
(124 [35%] vs 85 [24%] in the control group) 

Results 1036 elegibles

701 enrolled

351 

control group

350 

intervention group



Limitations

• high rates of early deaths and loss to follow-up (24-18%)

• findings might not be generalizable to other settings and populations with a lower morbidity (45-39%)

• almost one-third of participants had probable tuberculosis



Conclusions
• This study is one of the first randomized clinical trials evaluating the effects of the introduction of a 

diagnostic algorithm with eFASH on the management of EPTB, realized in a real African context and 
on a large number of participants.

• Greater proportion of definite tuberculosis in intervention group (35%) vs control group (24%), 
primarily due to a higher proportion of invasive procedures.

The absence of complications after invasive procedures in our and other studies motivates the use of 
US-guided invasive procedures to increase the proportion of patients with definite tuberculosis. This 
is of epidemiological importance, especially in the context of drug resistance.

• As already highlighted in other studies, training of healthcare personnel is 
rapidly effective (strong agreement on eFASH signs between the study 
physician and an independent board-certified sonographer)  potential far-
reaching benefit in terms of public health if the protocol is introduced in 
rural settings.



Considerations

 Not-so-much limited resources setting…

 Suggestive clinical criteria…



• The 6-month BPaLM regimen, comprising bedaquiline, 
pretomanid, linezolid (600 mg) and moxifloxacin, may 
be used programmatically in place of 9-month or longer 
(>18 months) regimens, in patients (aged ≥15 years) 
with MDR/RR-TB who have not had previous exposure 
to bedaquiline, pretomanid and linezolid (defined as >1 
month exposure). 

• This regimen may be used without moxifloxacin (BPaL) 
in the case of documented resistance to 
fluoroquinolones (in patients with pre-XDR-TB). Drug 
susceptibility testing (DST) to fluoroquinolones is 
strongly encouraged, but DST should not delay 
treatment initiation.

The available evidence was limited to patients aged above 14 years and there were no 
data on the use of these regimens during pregnancy or in severe forms of 
extrapulmonary TB (e.g. TB meningitis). Thus, the evidence provided by the TB-
PRACTECAL and ZeNix studies will support new recommendations for the 
programmatic use of the two regimens.
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