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RESUMO

Objetivo: Sintetizar o conhecimento cientifico produzido sobre a acuracia do teste rapido molecular no diagndstico da tuberculose
extrapulmonar. Método: Trata-se de um protocolo de revisao sistematica, cuja questdo da pesquisa foi elaborada a partir da estratégia PIRD
(na qual Populagio (P) corresponde as pessoas de qualquer idade; Teste indice (I), ao teste rapido molecular (Gene Xpert MTB/RIF e/ou
Gene Xpert Ultra); Teste de Referéncia (R), a cultura; por fim, Diagndstico (D), a tuberculose extrapulmonar). As buscas na literatura foram
realizadas com a utilizagdo dos vocabularios controlados e livres em cinco bases de dados da literatura cientifica e dois sites de literatura
cinzenta. Ademais, os resultados encontrados foram exportados para o software Rayyan da Qatar Computing Research Institute (QCRI)
(literatura cientifica) e arquivos do Word (literatura cinzenta), por meio dos quais serdo possiveis a exclusdo de materiais duplicados e a
selecdo das publicagdes por trés revisores. Além disso, a extragdo dos dados das publicagdes selecionadas sera realizada a partir de uma
planilha elaborada com base em recomendacdes da Joanna Briggs Institute (JBI), a qual também apresenta um instrumento de avaliagdo da
qualidade metodologica de estudos de acuracia de testes diagnosticos e que sera utilizado nesta revisdo. Por fim, os resultados dos estudos
serdo sintetizados narrativamente e por meio de metanalise.

Descritores: Tuberculose Extrapulmonar; Diagnostico; Técnicas de Diagndstico Molecular; Testes de Diagnostico Rapido.

ABSTRACT

Objective: to synthesize the scientific knowledge produced on the accuracy of the rapid molecular test in the diagnosis of extrapulmonary
tuberculosis. Method: This is a systematic review protocol, whose research question was drawn up using the PIRD strategy (where Population
(P) corresponds to people of any age; Index Test (I), to the molecular rapid test (Gene Xpert MTB/RIF and/or Gene Xpert Ultra); Reference
Test (R), to culture; Diagnosis (D), to extrapulmonary tuberculosis). Literature searches were carried out using controlled and free
vocabularies in five scientific literature databases and two gray literature sites. The results found were exported to the Qatar Computing
Research Institute's (QCRI) Rayyan software (scientific literature) and word files (grey literature), through which it will be possible to exclude
duplicate material and the selection of publications by three reviewers. The data from the selected publications will be extracted using a
spreadsheet based on the recommendations of the Joanna Briggs Institute (JBI), which also has an instrument for assessing the methodological
quality of studies on the accuracy of diagnostic tests, which will be used in this review. The results of the studies will be synthesized narratively
and by means of meta-analysis.

Descriptors: Extrapulmonary tuberculosis; Diagnosis; Molecular Diagnostic Techniques; Rapid Diagnostic Tests.
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INTRODUCTION

Tuberculosis (TB) is an infectious disease caused by
Mycobacterium tuberculosis, and was the leading cause of
death by a single agent in the world until the start of the
COVID-19 pandemic. It is estimated that in 2022, 10.6 mil-
lion people fell ill with TB, a higher estimate than in 2021
(10.3 million) and 2020 (10 million)™®.

Extrapulmonary tuberculosis (ETB) refers to the oc-
currence of TB in the human body outside the lungs, such as
the meninges, lymph nodes, pleura, genitourinary tract, skin,
joints and bones, among others®?. TB accounts for around
16% of TB cases worldwide®, and this percentage can vary
according to certain risk factors, such as age, gender, HIV
infection or other comorbidities. It should also be noted that
TB mainly affects children and people living with HIVG-),

The diagnosis of TBE has some challenges, such as
its paucibacillary nature and the difficulty in obtaining mate-
rial samples®. Thus, failure to diagnose and delay in starting
treatment negatively affects patients, leading to increased
morbidity and mortality, as well as the development of drug
resistance®®).

Microscopy is generally negative in extrapulmonary
samples and does not differentiate between resistant strains
and non-tuberculous mycobacteria. Although culture is con-
sidered the reference test for diagnosis in extrapulmonary
samples, its results are not rapid, which delays patient care
and compromises treatment outcomes®. Rapid and timely
diagnosis is essential for achieving favorable outcomes,
given that TB is a curable disease'”). Thus, the World Health
Organization (WHO) endorses the use of the Rapid Molecu-
lar Test for TB (RMT-TB), which amplifies nucleic acid for
the diagnosis of TB and rifampicin resistance in two hours.
The RMT-TB indicated by the WHO corresponds to the
GeneXpert system, which requires minimal biosafety facili-
ties and training and is not prone to cross-contamination,
characteristics that make it a potential alternative for detect-
ing TB in extrapulmonary samples and for reducing the time
between diagnosis and treatment(>10-1D,

The RMT-TB was initially recommended by regula-
tory agencies only for the diagnosis of pulmonary TB with
sputum samples. A preliminary search of databases identi-
fied a systematic review and meta-analysis that evaluated the
accuracy of the test in 2014 for extrapulmonary samples'?.
As a result, the use of the test to detect TBE, which had been
off-label until 20141%3 is now recommended by the
WHO!Y, Bearing in mind that the review on the subject was
carried out 11 years ago with the first version of the test
(Xpert MTB/RIF), as well as the change with the new Ultra
version in 2019, this study aims to identify the scientific
knowledge produced on the accuracy of RMT-TB in the di-
agnosis of TBE.

METHOD

This is a systematic review protocol of diagnostic test
accuracy registered with PROSPERO (CRD42023470149)
and prepared in accordance with the recommendations of the
Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA-P)(', JBI Reviewer's Manual
for Diagnostic Test Accuracy Systematic Reviews('®. We
chose to carry out a Systematic Review, since it allows us to
gather and synthesize the scientific knowledge produced on
a given subject, evaluate the data obtained individually and
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publish the evidence found on the accuracy of a diagnostic
test, in order to contribute to decision-making and the gath-
ering of information in the face of an elaborate question!?).
The systematic review of accuracy compares a diag-
nostic test of interest (I) to an existing diagnostic test (R),
which is known to be a standard and available test to accu-
rately identify the presence or absence of the condition of
interest. In this way, the results of the two tests, I and R, are
compared with each other to assess the accuracy of 119,
This protocol specifies, in detail, the steps that will be
carried out throughout the study: elaboration of the research
question; definition of the inclusion and exclusion criteria for
the selection of primary studies; selection of the databases to
be used; search for studies that meet the established criteria;
screening of the articles found by reading the titles and ab-
stracts; complete reading of the studies filtered in the previ-
ous step; assessment of the eligibility of the selected studies;
extraction of the necessary information; analysis of the risk
of bias of the included studies; synthesis of the results ob-
tained and assessment of the strength of the evidence!?.

Research question

The research question was developed using the acro-
nym PIRD, whose structure was constructed as follows: Pop-
ulation (P) corresponds to people of any age; Index Test (I),
to MDR-TB (Gene Xpert MTB/RIF and/or Gene Xpert Ul-
tra); Reference Test (R), to culture; Reference Diagnosis (D),
to extrapulmonary tuberculosis, as described by the JBI1©).

Thus, the following guiding question was developed:
“What is the accuracy of the rapid molecular test for the di-
agnosis of extrapulmonary TB in people of any age com-
pared to culture?”

Eligibility criteria

In order to select the studies, the following inclusion
criteria were established: studies dealing with the accuracy
of the RMT-TB in samples of extrapulmonary material and
comparing it with reference tests (culture); studies whose
study population included children and/or adults. Exclusion
criteria: studies not presented in full, review studies and stud-
ies involving animal experimentation.

Information sources and research strategy

The search for studies was carried out in October
2023 in the following databases: Excerpta Medica Data-
BASE (Embase); MEDLINE (accessed via the PubMed plat-
form); Scopus, an Elsevier domain (SciVerse Scopus), Latin
American and Caribbean Health Sciences Literature (LI-
LACS) and Web of Science.

The gray literature was surveyed by searching Google
Scholar and the Brazilian Digital Library of Theses and Dis-
sertations (BDTD). The keywords and descriptors used for
the research were checked in the Health Sciences Descriptor
(DeCS), Medical Subject Headings (MeSH) and Emtree, as
well as preliminary searches in data repositories. The search
strategies were adjusted according to each database, using
the Boolean operators OR and AND!”, as shown in Figure
1. The search did not apply language restrictions; however,
the studies were selected based on the publication period
from 2010 to 2023, considering that 2010 was the year in
which the WHO recommended RMT-TB!?,
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Database

Search strategy

Embase,
MEDLINE,
Scopus and
Web of Science

"Extrapulmonary Tuberculosis" OR "Tuberculous Peritonitis" OR "Peritoneal Tuberculosis" OR "Cardiovascular Tuberculosis"
OR "Tuberculous Pericarditis" OR "Central nervous System Tuberculosis" OR "Intracranial Tuberculoma" OR "Meningeal
Tuberculosis" OR "Cutaneous Tuberculosis" OR tuberculide OR escrofuloderma OR "Endocrine Tuberculosis" OR
"Gastrointestinal Tuberculosis" OR "Hepatic Tuberculosis" OR "Laryngeal Tuberculosis" OR "Lymph Node Tuberculosis" OR
"Kings Evil" OR "Tuberculous Lymphadenitis" OR "Lymphatic Nodes Tuberculosis" OR "Cervical Tuberculous Lymphadenitis"
OR "Mycobacterial Cervical Lymphadenitis" OR scrofula OR "Oral Tuberculosis" OR "Osteoarticular Tuberculosis" OR "Bone
Tuberculosis" OR "Articular Tuberculosis" OR "Spinal Tuberculosis" OR "Potts Disease" "Tuberculosis Pleural” OR
"Tuberculous Pleurisy" OR "Splenic Tuberculosis" OR "Tuberculosis Urogenital" OR "Female Genital Tuberculosis" OR "Male
Genital Tuberculosis" OR "Renal Tuberculosis" OR "Miliary Tuberculosis" OR "Abdominal tuberculosis" OR "Pancreatic
tuberculosis" OR "Cardiac tuberculosis" OR "Tuberculous encephalitis" OR "Tuberculous meningitis" OR "Adrenal tuberculosis"
OR "Thyroid tuberculosis" OR "Ocular tuberculosis" OR "Tuberculous arthritis" OR "Tuberculous sacroiliitis" OR "Tuberculous
osteomyelitis" OR "Tuberculous spondylitis" OR "Potts paraplegia" OR "Skin tuberculosis" OR "Lichen scrofulosorum" OR
"Lupus vulgaris" OR scrofuloderma OR tuberculid OR "Erythema induratum" OR "Papulonecrotic tuberculid" OR "Dry pleurisy"
OR "Tuberculous empyema" OR "Urinary tuberculosis"

AND

"Molecular diagnostic techniques" OR "Molecular Diagnostic Technique" OR "Molecular Diagnostic Techniques" OR
"Molecular Diagnostic Technics" OR "Molecular Diagnostic Technic" OR "Molecular Testing" OR "Molecular Diagnostic
Testing" OR "Xpert" OR genexpert OR diagnostic OR "Molecular diagnostic" OR "Molecular diagnostics" OR "Molecular
diagnosis" OR "Molecular biology methods" OR "Molecular Biology Techniques" OR "Molecular probe techniques" OR
"Genetic techniques"

LILACS and
Biblioteca
Digital
Brasileira de
Teses e
Dissertagoes

"Tuberculose Extrapulmonar" OR "Tuberculoses Extrapulmonares" OR "Peritonite Tuberculosa" OR "Tuberculose Peritoneal"
OR "Tuberculose Cardiovascular" OR "Pericardite Tuberculosa" OR "Tuberculose do Sistema Nervoso Central" OR
"Tuberculoma Intracraniano" OR "Tuberculose Meningea" OR "Tuberculose Cutdnea" OR "Tuberculose Endocrina" OR
"Tuberculose Gastrointestinal" OR "Tuberculose Gastrintestinal" OR "Tuberculose Hepatica" OR "Tuberculose Laringea" OR
"Tuberculose dos Linfonodos" OR "Linfadenite Tuberculosa" OR "Tuberculose dos Géanglios Linfaticos" OR "Linfadenite
Tuberculosa Cervical" OR "Tuberculose Bucal" OR "Tuberculose Osteoarticular" OR "Tuberculose Ossea" OR "Tuberculose
Articular" OR "Tuberculose da Coluna Vertebral" OR "Tuberculose Pleural" OR "Pleurisia Tuberculosa" OR "Tuberculose
Esplénica" OR "Tuberculose Urogenital" OR "Tuberculose dos Genitais Femininos" OR "Tuberculose dos Genitais Masculinos"
OR "Tuberculose Renal" OR "Tuberculose Miliar" OR "Extrapulmonary Tuberculosis" OR "Tuberculous Peritonitis" OR
"Peritoneal Tuberculosis" OR "Cardiovascular Tuberculosis" OR "Tuberculous Pericarditis" OR "Central nervous System
Tuberculosis" OR "Intracranial Tuberculoma" OR "Meningeal Tuberculosis" OR "Cutaneous Tuberculosis" OR tuberculide
OR escrofuloderma OR "Endocrine Tuberculosis" OR "Gastrointestinal Tuberculosis" OR "Hepatic Tuberculosis" OR
"Laryngeal Tuberculosis" OR "Lymph Node Tuberculosis" OR "Kings Evil" OR "Tuberculous Lymphadenitis" OR
"Lymphatic Nodes Tuberculosis" OR "Cervical Tuberculous Lymphadenitis" OR "Mycobacterial Cervical Lymphadenitis"
OR scrofula OR "Oral Tuberculosis" OR "Osteoarticular Tuberculosis" OR "Bone Tuberculosis" OR "Articular
Tuberculosis" OR "Spinal Tuberculosis" OR "Potts Disease" "Tuberculosis Pleural" OR "Tuberculous Pleurisy" OR "Splenic
Tuberculosis" OR "Tuberculosis Urogenital" OR "Female Genital Tuberculosis" OR "Male Genital Tuberculosis" OR "Renal
Tuberculosis" OR "Miliary Tuberculosis" OR "Abdominal tuberculosis" OR "Pancreatic tuberculosis" OR "Cardiac
tuberculosis" OR "Tuberculous encephalitis" OR "Tuberculous meningitis" OR "Adrenal tuberculosis" OR "Thyroid
tuberculosis" OR "Ocular tuberculosis" OR "Tuberculous arthritis" OR "Tuberculous sacroiliitis" OR "Tuberculous
osteomyelitis" OR "Tuberculous spondylitis" OR "Potts paraplegia" OR "Skin tuberculosis" OR "Lichen scrofulosorum"
OR "Lupus vulgaris" OR scrofuloderma OR tuberculid OR "Erythema induratum" OR "Papulonecrotic tuberculid" OR
"Dry pleurisy" OR "Tuberculous empyema" OR "Urinary tuberculosis" OR "Tuberculosis Extrapulmonar" OR "Peritonitis
Tuberculosa" OR "Peritonitis Tuberculosa" OR "Tuberculosis Cardiovascular" OR "Pericarditis Tuberculosa" OR "Tuberculosis
del Sistema Nervioso Central" OR "Tuberculoma Intracraneal” OR "Tuberculosis Meningea" OR "Tuberculosis Cutanea" OR
"Tuberculosis Endocrina" OR "Tuberculosis Gastrointestinal" OR "Tuberculosis Hepatica" OR "Tuberculosis Laringea" OR
"Tuberculosis de los Ganglios Linfaticos" OR "Lifadenitis Tuberculosa" OR "Tuberculosis de los ganglios linfaticos" OR
"Linfadenitis Tuberculosa Cervical" OR "Linfadenitis Cervical Micobacteriana" OR "Tuberculosis Bucal" OR "Tuberculosis
Osteoarticular" OR "Tuberculose Osea" OR "Tuberculosis Articular” OR "Tuberculosis Espinal" OR "Tuberculosis Pleural" OR
"Pleurisia Tuberculosa" OR "Tuberculosis Esplénica" OR "Tuberculosis Urogenital" OR "Tuberculosis de los Genitales
Femeninos" OR "Tuberculosis de los Genitales Masculinos" OR "Tuberculosis Renal" OR "Tuberculosis Miliar"

AND

"Técnicas de Diagnostico Molecular" OR "Teste molecular" OR "Teste diagnostico molecular”" OR "Diagnéstico molecular" OR
"Teste de diagnodstico molecular" OR diagndstico OR "Molecular diagnostic techniques" OR "Molecular Diagnostic Technique"
OR "Molecular Diagnostic Techniques" OR "Molecular Diagnostic Technics" OR "Molecular Diagnostic Technic" OR
"Molecular Testing" OR "Molecular Diagnostic Testing" OR "Xpert" OR genexpert OR diagnostic OR "Molecular diagnostic"
OR "Molecular diagnostics" OR "Molecular diagnosis" OR "Molecular biology methods" OR "Molecular Biology Techniques"
OR "Molecular probe techniques" OR "Genetic techniques" OR "Técnicas de diagndstico molecular”" OR "Prueba molecular"
OR "Prueba de diagndstico molecular" OR "Diagnostico molecular"

Google Scholar

Xpert “tuberculose extrapulmonar”
Xpert “extrapulmonary tuberculosis”
Xpert “tuberculosis extrapulmonar”

Figure 1 - Strategies used to search for studies for the systematic review on the accuracy of the rapid molecular test for the
diagnosis of extrapulmonary tuberculosis. Ribeirdo Preto, SP, Brazil, 2023
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Selection of studies

The studies found in the scientific literature databases
were exported to the Rayyan QCRI application!®, which
will allow the exclusion of duplicate publications and subse-
quent screening of the publications by reading the titles and
abstracts by two autonomous evaluators. If there is disagree-
ment between the reviewers about the inclusion of a study, a
third reviewer will be called in to resolve the issue. Finally,
to validate the decision to include or exclude the articles, all
the materials considered relevant will be examined in full.
The studies found on Google Scholar and BDTD were cop-
ied and pasted into a word file for subsequent manual selec-
tion of studies. This selection will also be carried out by two
independent reviewers and by a third reviewer in the event
of divergences in the selection.

A flowchart will be drawn up to present the search
process for the materials found and included in this review
study, as recommended by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses 2020 Statement
(PRISMA)!9,

Data extraction and synthesis

For data extraction, a standardized form was drawn
up in Microsoft Excel and will be filled in by a reviewer, who
will then check it with another reviewer. The data extraction
form was designed based on the items suggested by the JBI
for extracting data from systematic reviews of the accuracy
of diagnostic tests('9: authors, year of publication, study site,
journal, study objective, sample size, disease site, clinical
specimen, [ (GeneXpert MTB/RIF or GeneXpert Ultra), R
(culture), test accuracy in terms of sensitivity, specificity,
positive and negative predictive value, positive and negative
likelihood ratio, as well as the accuracy of other tests.

The articles included in the review will undergo a nar-
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