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Abstract

Purpose of Review Pulmonary tuberculosis (TB) remains a diagnostic challenge, particularly in low endemic settings with ageing
populations. The impact has both individual and infection control implications.

Recent Findings Over the past 20 years, progress has been made in trying to improve TB diagnostics. International recommen-
dations for investigation however still rely heavily on the index of suspicion, imaging and ultimately culturing Mycobacterium
tuberculosis which remains the gold standard for diagnosing TB disease. Recent advances include molecular diagnostics with the
ability to rapidly identify TB disease and drug resistance and whole-genome sequencing.

Summary In this review, we explore the validity of TB diagnostics in the elderly to assist the practicing clinician in the diagnostic

workup in this population.
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Introduction

Tuberculosis (TB) is the leading cause of death from a single
infectious agent worldwide [1]. The elderly (defined for this
review as individuals > 65 years) are a particularly vulnerable
population in both developing and developed countries, with
higher mortality rates and adverse reactions to treatment.

Further diagnosing TB can be challenging and is often
delayed in this population, being compounded by higher
levels of comorbidity and frailty. In this review, we summarize
how advancing age may affect the diagnosis of TB.
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Background

The overall TB notification rate in the UK in 2017-2018 was
9.1 per 100,000 population. When stratified by age group,
notifications were highest among those aged 30-39 years
(14.4 per 100,000 population) [2]. When restricted to UK-
born citizens alone, TB notification rates were highest among
those over 65 years, with those over 80 years having the
highest incidence (3.9 [95% CI 3.1-4.8] per 100,000 popula-
tion). Despite this, nearly 40% of TB cases among those over
65 years experienced a diagnostic delay of more than
4 months. Evidence also suggests that time from symptom
onset to treatment in patients with pulmonary TB is signifi-
cantly longer in those over 65 years compared with those aged
18-64 years (92.5 versus 61 days; p=0.003) [3].

Infection with Mycobacterium tuberculosis results in either the
elimination of infection or the persistence of the pathogen. When
the pathogen persists, a dynamic relationship is thought to exist
between the host and M. tuberculosis, resulting in a continuous
spectrum between TB infection and disease. Within this spec-
trum, broad clinical states have been described (Table 1) [4ee].

While active lung parenchymal infection with
M. tuberculosis (active pulmonary TB disease, henceforth
called TB disease) is the focus of this review, laryngeal, tracheal
and endobronchial TB may co-exist. Another common inciden-
tal finding in the elderly is tuberculoma; this asymptomatic
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Table 1 The spectrum of tuberculosis
Criteria
Exposure to | Viable M.
M. tuberculosis
tuberculosis | present

Categorical state of TB

Active TB disease

Subclinical TB disease

Incipient TB infection

Latent TB infection

M. Radiographic Symptomatic
tuberculosis | abnormalities disease
metabolic or

activity microbiological

indicating on | evidence of

going or active, viable

impending M. tuberculosis

progression

of infection

Eliminated TB infection

TB, tuberculosis; M., Mycobacterium. Adapted from reference [4+¢]

rounded lesion occurs following primary infection and is fre-
quently managed as indeterminate pulmonary nodules. While
usually static, on occasion, it can cavitate and lead to TB dis-
ease. The main differential diagnosis for tuberculomas in
developed countries is malignant disease. An outline of the
recommended investigations for patients with suspected TB
disease is summarized in Table 2.

Confirming a diagnosis of TB disease prior to commencing
treatment is especially important in the elderly, as
polypharmacy, comorbidities and physiological changes in this
age group can lead to an increased risk of adverse events from
TB treatment. Hepatotoxicity is the most common adverse re-
action and the risk is significantly higher in patients over
65 years of age [8—10]. Although less common, renal impair-
ment secondary to rifamycins also significantly increases with
age, especially in diabetics [11]. However, with TB disease, the
benefit of treatment outweighs these risks. But, they should be
taken into account when deciding on drug regimens and mon-
itoring frequency. When treating latent TB infection (LTBI) in
the elderly population, the risk of hepatotoxicity may be even
higher [10, 12], possibly due to less rigorous monitoring re-
gimes. Therefore, treating LTBI is not recommended in this
age group unless there is a strong indication to do so.

Methods

Using subject headings and keywords (Appendix), Medline
and EMBASE were searched from inception to the 30th of

October 2019 for original research studies. Bibliographies of iden-
tified studies were searched for additional studies or sources of
data. The subject headings and keywords used covered the do-
mains of (1) TB diagnostic tests; (2) diagnostic test validity; and
(3) the elderly population. The expressions were combined using
the Boolean operator AND to generate a final output of studies.

In all the study designs, the validity of tests for TB diagno-
sis was investigated and comparisons were made between the
different tests which were eligible for inclusion. The study
population was elderly. The TB diagnostics of interest were
symptoms, CXR, sputum microscopy, culture and nucleic ac-
id amplification tests. Only English-language articles were
included; all other languages were excluded. Primary articles
were restricted to human studies only.

Study selection was undertaken by two independent re-
viewers. Any disagreements were resolved through discussion
or, if required, consultation with a third reviewer. Studies were
initially shortlisted based on the title and abstract. The definite
selection was based on screening the full texts of shortlisted
studies for eligibility. All relevant data were entered onto stan-
dardized case report forms by a single reviewer. Findings are
summarized qualitatively.

Clinical Features

Individuals may be at risk of TB disease due to host factors such
as malnutrition, immunosuppression, untreated HIV infection,
smoking, alcohol and drug abuse and comorbid conditions such
as diabetes mellitus [13, 14]. Tuberculosis is more common in
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Table2  Summary of guidelines for the diagnostic workup of patients with suspected TB discase
USA (IDSA/ATS) UK (NICE) European (ERS/ECDC)

Sputum 3x sputum of at least 3 ml 3% deep samples—at least I ~ 2x samples for microscopy and at
(5-10 ml early morning least 1 sample for NAAT
optimum)

If unable to Induced sputum should be Induced sputum OR flexible Attempt induced sputum, flexible
obtain attempted bronchoscopy bronchoscopy or gastric lavage
sputum second line and if this second line to obtain samples second line

fails flexible
bronchoscopy should be
performed

third line

Bronchoscopy BAL and brushings as BAL as standard Not specified
standard.
Transbronchial biopsies
if a quick
diagnosis is essential

Smear Should be performed on all Should be performed on all ~ Should be performed on all samples
samples samples

Culture Recommend liquid and Solid and liquid culture Samples should be sent for liquid
solid culture— culture and drug susceptibility
but liquid is the testing
minimum standard

Molecular NAAT should be Perform NAAT on samples if: At least 1 sample should be sent
testing performed on all - HIV positive for rapid identification and drug resistance testing using an

with suspected disease. - Quick diagnosis likely to internationally recognized molecular test in al/
Smear +ve/NAAT-ve -TB alter patient care patients with suspected TB disease

unlikely - There is a need for large
Smear —ve/NAAT+ve contact tracing

—presume disease initiative.
Rifampicin resistance Rifampicin resistance should

should be tested be tested if

if history of previous TB  previous TB treatment;

treatment known contact

or born/lived in a with MDR-TB; or lived in

country with country with

moderate incidence of high prevalence of

TB MDR-TB (> 5% of

cases)

Radiology Chest radiograph should be Chest radiograph should be  Chest radiography can be used but
performed performed in is required to make diagnosis of
in patients with positive all patients with suspected culture-negative TB
screening TB.
tests to distinguish LTBI ~ Consider CT
and active
disease

TB, tuberculosis; BAL, bronchoalveolar lavage; NAAT, nucleic acid amplification test; MDR, multi-drug resistant; L7BI, latent TB infection. References

[5-7]

patients with malignancy, with the highest risk in patients with
haematological and head and neck cancers [15—17]. Further
individuals in congregate settings such as prisons or long-term
care facilities are also at increased risk. [18, 19].

TB disease should be suspected in individuals with risk
factors for TB, who present with a prolonged cough of more
than 2 weeks duration, haemoptysis, lymphadenopathy and B-
type symptoms such as fever, night sweats and weight loss.
These symptoms are not diagnostic for TB disease; their sen-
sitivity and specificity are variables depending on patient risk
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factors and whether the patient is in a high or low TB endemic
region [13]. Physical examination findings are usually non-
specific. Previous evidence of TB treatment may be present,
particularly in the elderly, who may have signs of cervical
lymph node resection, thoracoplasty, induced pneumothoraces
and phrenic nerve injuries. However, there are no studies that
compare the findings on clinical examination among the elder-
ly and the young.

Several studies have attempted to establish if there is a
difference in the clinical presentation of TB disease between
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younger and older adults. However, most of these studies have
a small sample size and used varying and arbitrary cut-offs
between age groups, making comparisons between studies
difficult. Some small early studies suggested there was no
difference in presenting symptoms between younger and older
patients [20] whereas others found older patients were more
likely to present with anorexia and weight loss and less likely
to present with cough, fever and haemoptysis [21, 22]. A
meta-analysis by Perez-Guzman and colleagues found that
patients over 60 years of age were less likely to have fever,
sweating and haemoptysis and had lower serum albumin con-
centrations and leukocyte counts [23]. This atypical presenta-
tion in older adults has also been shown in several more recent
studies. In an Indian study, elderly patients (> 60 years of age)
were less likely to present with respiratory or constitutional
symptoms and had a longer duration of symptoms prior to
diagnosis [24]. Similar results were found in a cohort of pa-
tients > 65 years in Mexico [25¢¢]. However, contrary to these
findings, a Korean study found that patients > 65 years of age
were more likely to present with dyspnoea, but, after adjusting
for gender, smoking and comorbid conditions, no significant
difference in symptoms were found between older and youn-
ger patients [26]. As expected, a higher proportion of comor-
bid conditions were found in older patients in nearly all
studies, which may be a confounding factor. Nevertheless, it
appears that TB disease is more likely to present atypically in
older patients and therefore, a low index of suspicion is re-
quired to make the diagnosis.

In a study of elderly patients with TB disease and non-TB
respiratory infection, cough was less common in the latter
group (p =0.003). Diabetes mellitus was more common
among TB disease patients and previous TB was reported
equally in both groups [5].

Radiology
Chest Radiography

Chest radiographs (CXR) are the first line of imaging to aid
the diagnosis of TB disease [6, 7, 27] and are recommended
by most authorities as part of the diagnostic workup in
suspected TB disease cases (Table 1). CXRs may display an
array of features including nodules, infiltrates, consolidation,
cavities, mediastinal lymphadenopathy and effusions (see
Fig. 1). Traditionally, findings are divided into typical and
atypical features. Typical features occur in immunocompetent
individuals and include upper lobe infiltrates or cavitatory
lesions. Atypical features occur in immunocompromised indi-
viduals and include lower lobe disease, lymphadenopathy,
miliary TB and pleural effusions. [28].

However, even with typical CXR changes, CXR specificity
for TB disease is low, ranging from 46 to 89% [29].

Furthermore, there is also inter-observer variability in
interpreting CXRs from TB disease patients [10].

There is evidence that the radiological appearance of TB
disease in the elderly differs from that of younger adults.
CXRs are less likely to show cavitation [23] and more likely
to demonstrate middle or lower zone infiltrates and multifocal
disease [30, 31] in the elderly. They are also more likely to
show a mass like or consolidative lesion and therefore are
often initially misdiagnosed as bacterial pneumonia or cancer
[30]. In a study of patients presenting with unilateral lower
lobe pneumonia, 10% were diagnosed with TB disease, which
occurred more frequently in the elderly on univariate analysis
although no association was found on multivariable analysis
[32].

Computed Tomography

Thoracic computed tomography (CT) has a higher sensitivity
than CXRs in the detection of both subtle parenchymal abnor-
malities and mediastinal lymphadenopathy in TB disease.
Further, it is better at differentiating active TB from old TB
[1]. It is the most common second-line imaging modality but
is usually reserved for cases with equivocal CXR changes.

The data for CT findings in the elderly is mixed. One study
suggested little difference in CT findings between younger
and older patients except for a higher proportion with miliary
TB in older patients (0.7% vs 6.7%) [21]. Another study found
that CT in older patients was less likely to show nodules,
micronodules and cavitation and more likely to show consol-
idation [26], similar to the findings on CXRs.

In the elderly with respiratory infections, consolidation
(96% versus 70%), cavitation (73% versus 9.8%), nodules/
masses (72% versus 2%), tree-in-bud changes (93% versus
25%), centrilobular nodules (80% versus 57%) and fibrosis
(23% versus 14%) were more common in TB disease than
other respiratory infections [5]. Among the elderly with TB
disease, there was a higher proportion with consolidation in
the superior segment of the lower lobe, tree-in-bud changes,
calcification and fibrosis compared with younger patients.
Furthermore, a lower proportion had clusters of nodules/
masses and there was no difference in cavitation between the
groups.

CT changes in those with smear-positive and smear-
negative TB disease has also been studied [33¢]. While no
difference in findings by age group was identified, the median
age of the study group was 63 years with 25% of patients
being older than 76 years [33¢]. Compared with smear-
negative patients, smear-positive patients were more likely
to have consolidation, cavitation, bronchiectasis, upper lobe
involvement and lymphadenopathy.

A common finding in the workup for patients with
suspected TB disease is that of non-tuberculous mycobacterial
(NTM) diseases. Kim et al. compared radiographic

@ Springer



34

Curr Geri Rep (2020) 9:30-39

Fig. 1 Radiographic features of
tuberculosis (TB) disease.

Figure shows chest radiographs
and respective coronal CT scans
demonstrating typical features of
patients with TB. Panels a and b
demonstrate right upper lobe
mass like consolidation (small
white arrow) and loss of the right
paratracheal stripe (fat white
arrow) indicative of paratracheal
lymphadenopathy. Furthermore,
the white dotted arrow in panel b
shows nodular changes. Panels ¢
and d demonstrate right upper
lobe consolidation—yvisible on
the chest radiograph, but clearer
on the CT scan, with tree in-bud-
changes (dotted arrow) adjacent
to consolidation (small white
arrow)

appearances (CXR and CT) in patients with TB and NTM
[34]. As expected, a considerable overlap in radiographic ap-
pearance was found between the two groups. However, pa-
tients with NTM were more likely to be elderly (> 65 years),
and a higher proportion of those with TB disease had
consolidative appearances on imaging (88% versus 67%)
[34]. This emphasizes the importance of culture confirmation
and speciation of all suspected TB disease cases, even when
smear is positive, to guide treatment and infection control
measures.

PET-CT

Positron emission tomography (PET) can be used to as-
sess the metabolic activity of lesions via the uptake of
radio-nuclides such as 18-fluorodeoxyglucose (FDG).
PET has traditionally aided diagnostic processes and is
said to be highly sensitive and specific at discerning ma-
lignant from benign conditions in low endemic infectious
areas. However, sensitivity and specificity of PET in di-
agnosing lung cancer in high endemic infectious areas is
poor [35], and a recent review highlighted the limited role
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of PET in discerning tuberculous and cancerous lesions
due to the variable metabolic activity of TB disease and/
or the host inflammatory response [36].

Research has focused on various techniques to reliably dis-
tinguish cancerous from tuberculous lesions using PET in-
cluding innovative radionuclides, use of dual radionuclides
[37], arbitrary cut-offs in standardized uptake values [38]
and delayed imaging or dual time point imaging, with various
success. Others have focused on using PET to predict TB
disease versus latent TB infection [39].

Although retrospective analysis of PET scans of individ-
uals with confirmed TB has demonstrated useful information
in tuberculous lesion characteristics, findings described are
not diagnostic of TB disease [36, 40]. Furthermore, even in
high TB prevalence settings, TB disease cases are
misclassified as cancerous despite the use of PET-CT [38].
No studies were identified that compared the PET scan char-
acteristics of TB disease patients by age.

Therefore, PET currently has a limited role in TB diagnosis
[41] confined to cases where histological and bacterial diag-
nosis is unfavourable [37].
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Summary

As with clinical features, elderly patients with TB disease are
more likely to demonstrate atypical radiology. Therefore, a
low index of suspicion is required to identify cases. It has been
suggested that all older adults who present with pneumonia or
a lung mass should have at least one sputum sent for micros-
copy and culture [42]. Indeed, in developed countries, it is not
uncommon for patients with lung lesions to undergo pulmo-
nary resection as part of their diagnostic/therapeutic workup;
to find a benign lesion has been resected. Granulomatous dis-
ease constitutes the commonest aetiology of these benign le-
sions: a proportion of these represent TB disease [43].

Microbiological Confirmation

Sputum analysis is the cornerstone of diagnosis in patients
with suspected TB disease. Conventional culture remains
the gold standard but is technically difficult to perform
and takes several weeks to get a result. Smear microscopy
provides a much quicker result but has a low sensitivity
(around 65%) [2]. Single cartridge nucleic acid amplifica-
tion tests (NAATs) such as the Xpert MTB/RIF which has
been endorsed by the World Health Organization (WHO)
since 2011 have a sensitivity of 85% and specificity of
98% [2] and can provide a result within hours, while also
guiding management by identifying common drug resis-
tance genotypes. In patients who are unable to provide
sputum, samples can be obtained by either flexible bron-
choscopy or induced sputum with both methods providing
similar yields [3].

Sputum Smear and Culture

It is unclear whether sputum microscopy and culture re-
sults differ between younger and older patients. Some
studies have reported a lower proportion of sputum smear
positivity in older patients [44, 45] whereas others have
found no differences [21, 23, 24, 30]. When positive
smears have been differentiated into low grade and high
grade, significantly more low-grade positive sputum
smears have been found in the older population [46, 47],
although this shows a significant geographical variation
[47]. There is some evidence that nursing home residents
are more likely to have smear-negative, culture-positive
TB disease compared with community dwelling older
people [48]. The proportion with positive cultures was
similar between older and younger patients in most stud-
ies, with only one study showing higher culture positivity
in the older population; however, this included samples
taken during bronchoscopy which occurred more fre-
quently in the older population [26]. Therefore, sputum
analysis with microscopy and culture remains the first-

line investigation in elderly patients suspected to have
TB disease. Data from the national surveillance system
in the USA shows that older patients (including those
diagnosed at post mortem) were less likely to have spu-
tum smear and culture results recorded [49].

Nucleic Acid Amplification Tests

Nucleic acid amplification tests (NAATs) have become
commonplace since they were recommended by the
WHO in 2011, with some guidelines recommending their
use in all cases whereas others suggest using them in
selected patients (Table 1). A number of methods includ-
ing polymerase chain reaction (PCR), real-time PCR and
loop-mediated isothermal amplification (LAMP) can de-
tect TB and selected drug resistance within 2 h of sam-
pling compared with weeks for traditional culture, helping
to reduce unnecessary or ineffectual courses of treatment.
Perhaps the most used system worldwide is the Cepheid
Xpert MTB/RIF system; a Cochrane review found it had a
sensitivity of 85% and a specificity of 98% for detecting
TB disease. A newer version of the test, the Xpert
ULTRA, has a higher sensitivity but lower specificity
(88% and 95%, respectively) [50]. The sensitivity and
specificity for rifampicin resistance were 96% and 98%
for Xpert MTB/RIF and 95% and 98% for Xpert
ULTRA, respectively [50]. Its role in detecting TB in
elderly patients has not been a focus of studies. But
awareness of the test is important, for those in whom
there is a high degree of suspicion and time is critical or
drug resistance is a possibility.

Whole-Genome Sequencing

Once mycobacterium is isolated, whole-genome sequenc-
ing (WGS) and next-generation sequencing (NGS) can be
performed. There are currently no studies investigating
the sensitivity or specificity of these tests in older patients
and given this is pathogen-dependent, it is unlikely to be
affected.

Obtaining Samples in Non-sputum Producers

Approximately a quarter of patients with TB disease are
unable to produce sputum. Sputum induction is a proce-
dure where hypertonic saline (usually 3%) is administered
via a nebulizer to provoke coughing and sputum collec-
tion. It is an option for patients who are unable to produce
sputum spontaneously or are not suitable for bronchosco-
py. It has been shown to perform similarly to bronchos-
copy and maybe more cost-effective [51, 52], with a sen-
sitivity for smear and culture being 34% and 67%, respec-
tively [52].
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In patients who are unable to provide sputum (spon-
taneous or induced), flexible bronchoscopy can be con-
sidered with a view to performing a bronchoalveolar la-
vage (BAL) [53]. BAL fluid is positive in 50—60% of
culture-confirmed TB disease patients [54, 55]. Post
bronchoscopy, patients will expectorate over the follow-
ing days, so it is worth collecting further sputum samples
as these too are frequently confirmatory [54]. In a large
study of 1539 patients with sputum smear-negative
suspected TB disease, BAL fluid showed a higher sensi-
tivity than sputum for culture and NAAT (63% versus
43%). In 20% of those with negative sputum culture
and NAAT and 40% unable to produce sputum samples,
positive results were obtained from a BAL [56¢]. Factors
associated with positive BAL included younger age, pul-
monary cavitation and a positive interferon-gamma re-
lease assay (IGRA).

Other Sampling Methods

There are several other sampling methods including gas-
tric aspiration, stool sampling and tissue biopsies. All can
be considered in difficult cases when standard approaches
cannot be achieved or remain unsuccessful in confirming
a diagnosis.

If invasive testing is contraindicated, evaluation of
stool samples may be used in elderly patients, with mo-
lecular testing having a higher positive rate than micros-
copy and culture (68% versus 13% versus 41% respec-
tively) for detecting TB disease [57].

CT-guided core biopsies can also be considered, and in
one large case series of patients with suspected TB disease,
the sensitivity and specificity were 80% and 100%, respec-
tively [58]. The positive predictive value and negative pre-
dictive value were 100% and 89%. Complications included
pneumothorax (9%), bleeding at biopsy site (11%) and
haemoptysis (8%). Such biopsies may show mycobacteri-
um, chronic inflammation, necrosis or benign-appearing
tissue.

Other Tests of Variable Utility
Tuberculin Skin Testing

It has long been established that tuberculin skin test (TST)
reactivity decreases with advancing age [59, 60], with
positivity falling from 15% in the over 70s to less than
3% in the over 90s [61]. A negative TST does not rule out
disease in this population and has even lower sensitivity
in patients with a low BMI (< 18.5 kg/m?) [62]. TST
becomes increasingly positive with retesting, the so-
called booster effect. This increasing response is more
profound in older patients [63]; thus, caution must be
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taken when interpreting a test that goes from negative to
positive on retesting as may be due to the booster effect.
For these reasons, there is a limited clinical use of TST in
the elderly.

Interferon-Gamma Release Assays (IGRAS)

There are two main tests that are currently in widespread
use: the QuantiFERON - TB Gold (QFT —G) and T-SPOT
test. These tests indicate a host’s cell-mediated immune
response to Mycobacterium tuberculosis antigens. It is a
tool for detecting TB exposure, but it is important to note
that it does not indicate TB disease and can be negative in
TB disease. These tests rely upon a CD4-mediated im-
mune response.

In TB disease, IGRAs demonstrate a better sensitivity and
specificity than TST in elderly patients [64]. But the propor-
tion of positivity by IGRA varies with age; 79% of elderly
patients with TB disease had a positive IGRA versus 86—
92% in the younger age groups in one study, which was asso-
ciated with a lower lymphocyte count.

In TB disease, T-SPOT has a higher sensitivity and
specificity than the QFT-G test [65, 66]. Furthermore,
the sensitivity of QFT-G test reduces with age while the
T-SPOT shows no significant decrease [65]. However, T-
SPOT is associated with higher false-positive results in
those over 65 years [66]. Since IGRAs do not distinguish
between TB infection and disease [67], their role in TB
disease diagnosis is limited. But, they are frequently per-
formed in low TB prevalence settings. Recent develop-
ments to the QFT-G test, the QuantiFERON - TB Gold
Plus, include a CD8 component which may have a role in
TB disease diagnosis.

Conclusions

The elderly population has various risk factors for TB,
through a lifelong risk of exposure to comorbidities that
are associated with TB disease. Clinical phenotypes are
often non-specific and imaging may appear atypical.
Differential diagnoses include other infections, malignan-
cy and non-tuberculous mycobacterium. While obtaining
samples for microbiology and performance of microbio-
logical tests do not differ by age, the risks of invasive
procedures may influence the level to which tests are per-
formed in the elderly. Urgent innovation is required to
identify robust methods to definitively diagnose TB dis-
ease in a timely way in patients where imaging and stan-
dard approaches fail or lead to a drawn-out process with a
risk of onward TB transmission.
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Appendix

Search terms in EMBASE

(((exp lung tuberculosis/ OR exp tuberculosis/) OR (TB or
tuber*)) AND (exp diagnostic test/ OR exp diagnosis/ OR
(diagnos*))) AND (exp “sensitivity and specificity”/ OR exp
diagnostic accuracy/ OR exp predictive value/ OR exp
validity/ OR (sensitivity or specificity or predictive value*))
AND (exp aged/ OR exp geriatrics/ OR (geriatric* OR elderly
or old age))

Search terms in MEDLINE

(((exp Tuberculosis/ OR exp. Tuberculosis, Pulmonary/) OR
(TB OR tuber*)) AND (exp Diagnosis/ OR exp. Diagnostic
Tests, Routine/ OR (diagnos*))) AND (exp “Sensitivity and
Specificity”/ OR exp “Predictive Value of Tests”/ OR (sensi-
tivity OR specificity OR predictive value*)) AND (exp
“Aged, 80 and over”/ OR exp Aged/ OR exp Geriatrics/ OR
(geriatric* or elderly or old age))

Articles
identified
4,629

Duplicates
g 335

N

Title screen
4,294

Abstract
screen
879

v

Full paper
screen
77

N

Full paper
eligible
53
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