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Tuberculosis testing: 
Which patients, which test?
The most appropriate test to identify latent TB depends 
on the patient’s risk for developing active TB and other 
factors. This review provides practical guidance on who 
to test, how, and when.

CASE 1 c judy c is a newly employed 40-year-old health 
care worker who was born in china and received the bacille 
calmette-Guérin (BcG) vaccination as a child. her new em-
ployer requires her to undergo testing for tuberculosis (TB). her 
initial tuberculin skin test (TST) is 0 mm, but on a second TST
2 weeks later, it is 8 mm. She is otherwise healthy, negative for 
human immunodeficiency virus (hiV), and has no constitutional 
symptoms. Does she have latent tuberculosis infection (lTBi)? 

CASE 2 c a mom brings in her 3-year-old son, patrick. She re-
ports that a staff member at his day care center traveled outside 
the country for 3 months and was diagnosed with lTBi upon her 
return. She wants to know if her son should be tested. 

More than 2 billion people—nearly one-third of the 
world’s population—are infected with Mycobacte-
rium tuberculosis.1 Most harbor the bacilli as LTBI, 

which means that while they have living TB bacilli within their 
bodies, these mycobacteria are kept dormant by an intact im-
mune system. These individuals are not contagious, nor are 
they likely to become ill from active TB unless something ad-
versely affects their immune system and increases the likeli-
hood that LTBI will progress to active TB.

Two tests are available for diagnosing LTBI: the TST and 
the newer interferon gamma release assay (IGRA). Each test 
has advantages and disadvantages, and the best test to use de-
pends on various patient-specific factors. This article describes 
whom you should test for LTBI, which test to use, and how to 
diagnose active TB.

Why test for LTBI?
LTBI is an asymptomatic infection; patients with LTBI have a 
5% to 10% lifetime risk of developing active TB.2 The risk of de-
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› Test for latent tuberculosis 
(TB) infection by using a 
tuberculin skin test (TST) or  
interferon gamma release  
assay (IGRA) in all patients  
at risk for developing  
active TB.  B

› Consider patient 
characteristics such as age, 
previous vaccination with 
bacille Calmette-Guérin 
(BCG), and whether the 
patient will need serial testing 
to decide whether TST or 
IGRA is most appropriate 
for a specific patient.  C

› Don’t use TST or IGRA 
to make or exclude a 
diagnosis of active TB; 
use cultures instead.  B
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evidence, case series
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Screening  
for latent TB 
infection
is desirable 
because early 
diagnosis and 
treatment can 
reduce the  
activation risk 
to 1% to 2%.

veloping active TB is approximately 5% with-
in the first 18 months of infection, and the 
remaining risk is spread out over the rest of 
the patient’s life.2 Screening for LTBI is desir-
able because early diagnosis and treatment 
can reduce the activation risk to 1% to 2%,3 
and treatment for LTBI is simpler, less costly, 
and less toxic than treatment for active TB.

z Whom to test.  Screening for LTBI 
should target patients for whom the benefits 
of treatment outweigh the cost and risks of 
treatment.4 A decision to screen for LTBI im-
plies that the patient will be treated if he or 
she tests positive.3

The benefit of treatment increases in 
people who have a significant risk of pro-
gression to active TB—primarily those with 
recently acquired LTBI, or with co-existing 
conditions that increase their likelihood of 
progression (TABLE 1).5 

All household contacts of patients with 
active TB and recent immigrants from coun-
tries with a high TB prevalence should be 
tested for LTBI.6 Those with a negative test 
and recent exposure should be retested in 
8 to 12 weeks to allow for the delay in conver-
sion to a positive test after recent infection.7 
Health care workers and others who are po-
tentially exposed to active TB on an ongoing 
basis should be tested at the time of employ-
ment, with repeat testing done periodically 
based on their risk of infection.8,9

Individuals with coexisting conditions 
should be tested for LTBI as long as the 
benefit of treatment outweighs the risk of 
drug-induced hepatitis. Because the risk of 
drug-induced hepatitis increases with age, 
the decision to test/treat is affected by age 
as well as the individual’s risk of progres-
sion. Patients with the highest risk conditions 
would benefit from testing/treating regard-
less of age, while treatment may not be jus-
tified in those with lower-risk conditions. A 
reasonable strategy is as follows:10

•   high-risk conditions: test regardless  
of age

•   moderate-risk conditions: test those 
<65 years

•   low-risk conditions: test those  
<50 years.

Children with LTBI are at particularly high 
risk of progression to active TB.5 The American 
Academy of Pediatrics (AAP) recommends 
assessing a child’s risk for TB at first contact 
with the child and once every 6 months for the 
first year of life. After one year, annual assess-
ment is recommended, but specific TB testing 
is not required for children who don’t have 
risk factors.11 The AAP suggests using a TB 
risk assessment questionnaire that consists of  
4 screening questions with follow-up questions 
if any of the screening questions are positive  
(TABLE 2).11 

TABLE 1

Latent and active TB: Who’s at risk?5 

Those at risk for having recently acquired LTBI include:

•  household contacts of patients with active pulmonary TB

•  Recent immigrants from countries with a high prevalence of TB

•  health care workers

•   Residents/employees of institutional residential facilities, such as prisons, homeless shelters, and 
nursing homes

Coexisting illnesses that increase the likelihood of progression from LTBI to active TB include:

•   high-risk conditions: hiV infection, current cancer chemotherapy, treatment with Tnf-alpha 
inhibitors, leukemia, lymphoma, sold organ transplantation

•  moderate-risk conditions: diabetes, cKD, alcoholism, ongoing corticosteroid therapy

•  low-risk conditions: cigarette smoking, Bmi <19

Bmi, body mass index; cKD, chronic kidney disease; hiV, human immunodeficiency virus; lTBi, latent tuberculosis infection; 
TB, tuberculosis; Tnf, tumor necrosis factor.
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Use of TST is well established
To perform a TST,  inject 5 tuberculin units 
(0.1 mL) of purified protein derivative (PPD) 
intradermally into the inner surface of the 
forearm using a 27- to 30-gauge needle. (In 
the United States, PPD is available as Apli-
sol or Tubersol.) Avoid the former practice 
of “control” or anergy testing with mumps or 
Candida antigens because this is rarely help-
ful in making TB treatment decisions, even in 
HIV-positive patients.12

To facilitate intradermal injection, gently 
stretch the skin taut during injection. Raising 
a wheal confirms correct placement. The test 
should be read 48 to 72 hours after it is ad-
ministered by measuring the greatest diam-
eter of induration at the administration site. 
(Erythema is irrelevant to how the test is in-
terpreted.) Induration is best read by using a 
ballpoint pen held at a 45-degree angle point-
ing toward the injection site. Roll the point of 
the pen over the skin with gentle pressure 
toward the injection site until induration 
causes the pen to stop rolling freely (FIGUrE). 
The induration should be measured with a 
rule that has millimeter measurements and 

interpreted as positive or negative based on 
the individual’s risk factors (TABLE 3).3 

Watch for these 2 factors 
that can affect TST results 
Bacille Calmette-Guérin (BCG),  an attenu-
ated strain of Mycobacterium bovis, is (or has 
been) used as a routine childhood immuni-
zation in many parts of the world, although 
not in the United States.13 It is ordinarily given 
as a single dose shortly after birth, and has 
some utility in preventing serious childhood 
TB infection. The antigens in PPD and those 
in BCG are not identical, but they do overlap. 

BCG administered after an individual’s 
first birthday resulted in false positive TSTs 
>10 mm in 21% of those tested more than  
10 years after BCG was administered.14 How-
ever, a single BCG vaccine in infancy causes 
little if any change in the TST result in in-
dividuals who are older than age 10 years. 
When a TST is performed for appropriate 
reasons, a positive TST in people previously 
vaccinated with BCG is generally more likely 
to be the result of LTBI than of BCG.15 Current 
guidelines from the Centers for Disease Con-

TABLE 2

Assessing a child’s risk of latent tuberculosis: A questionnaire11

1. Was your child born outside the United States?

if yes, ask: Where was your child born? if the child was born in africa, asia, latin america, or eastern europe, a TST should be 
placed.

2. Has your child traveled outside the United States?

if yes, ask: Where did the child travel, with whom did the child stay, and how long did the child travel? if the child stayed with 
friends or family members in africa, asia, latin america, or eastern europe for ≥1 week cumulatively, a TST should be placed.

3. Has your child been exposed to anyone with TB?

if yes, determine if the person had active TB or lTBi when the exposure occurred, and what the nature of the contact was. if 
confirmed that the child has been exposed to someone with suspected or known TB disease, a TST should be placed.

4. Does your child have close contact with a person who has a positive TB skin test?

if yes, ask follow-up questions found after Question 3.

You can also ask the following questions based on local epidemiology and priorities:

•  Does your child spend time with anyone who has been in jail (or prison) or a shelter, uses illegal drugs, or has hiV?

•  has your child consumed raw milk or unpasteurized cheese?

•  Does your child have a household member who was born outside the united States?

•  Does your child have a household member who has traveled outside the united States?

hiV, human immunodeficiency virus; lTBi, latent tuberculosis infection; TB, tuberculosis; TST, tuberculin skin test.



556 The jouRnal of family pRacTice  |   SepTemBeR 2015  |   Vol 64, no 9

ph
o

To
S 

c
o

u
R

Te
Sy

 o
f:

 c
u

R
T 

el
li

o
TT

, m
D

trol and Prevention (CDC) recommend that 
previous BCG status not change the cutoffs 
used for interpreting TST results.16

z Booster phenomenon. In many adults 
who have undiagnosed LTBI that they acquired 
in the distant past, or who received BCG vacci-
nation as a child, immunity wanes after several 
decades. This can result in an initial TST being 
negative, but because the antigens in the PPD 
itself stimulate antigenic memory, the next 
time a TST is performed, it may be positive. 

In people who will have annual TST 
screenings, such as health care workers or 
nursing home residents, a 2-step PPD can 
help discriminate this “booster” phenome-
non from a new LTBI acquired during the first 
year of annual TST testing. A second TST is 
placed 1 to 2 weeks after the initial test, a time 
interval during which acquisition of LTBI 
would be unlikely. The result of the second 
test should be considered the person’s base-
line for evaluation of subsequent TSTs. A sub-
sequent TST would be considered positive if 
the induration is >10 mm and has increased 
by ≥6 mm since the previous baseline.17

IGrA offers certain benefits
IGRA uses antigens that are more specific for 
Mycobacterium tuberculosis than the TST, 

and as a result, this test is not influenced by 
previous BCG vaccination. It requires only 
one blood draw, and interpretation does not 
depend on the patient’s risk category or in-
terpretation of skin induration. The primary 
disadvantage of IGRAs is high cost (currently 
$200 to $300 per test), and the need for a lab-
oratory with adequate equipment and per-
sonnel trained in performing the test. IGRAs 
must be collected in special blood tubes, 
and the samples must be processed within 
8 to 16 hours of collection, depending on the  
test used.5 

Currently, 2 IGRAs are approved for 
use in the United States—the QuantiFER-
ON-TB Gold In-Tube (QFT-GIT) and the  
T-SPOT.TB assay. Both tests may produce 
false positives in patients infected with My-
cobacterium marinum or Mycobacterium 
kansasii, but otherwise are highly specific 
for Mycobacterium tuberculosis. IGRA re-
sults may be “boosted” by recent TST (ie, 
a TST given within the previous 3 months 
may cause a false positive IGRA result), and 
this effect may begin as early as 3 days after 
a TST is administered.18 Therefore, if an IGRA 
is needed to clarify a TST result, it should be 
drawn on the day the TST is read.19

CDC guidelines (2010) recommend 
that IGRAs may be used in place of—but not 

FIGUrE

How to administer a tuberculin skin test

The induration of a tuberculin skin test is read 48 to 72 hours after injection of purified protein derivative. hold a ballpoint pen 
at a 45-degree angle pointing toward the injection site, and roll the point of the pen over the skin with gentle pressure toward 
the injection site from various angles until the induration causes the pen to stop rolling freely. use a ruler that has millimeter 
measurements to measure the wheal at its maximum size. 
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routinely in addition to—TSTs in all cases in 
which TST is otherwise indicated.20 There are 
a few situations where one test may be pre-
ferred over the other.21 

IGRA may be preferred over TST in indi-
viduals in one of 2 categories:

•   those who have received BCG immu-
nization. If a patient is unsure of their 
BCG status, the World Atlas of BCG 
Policies and Practices, available at 
www.bcgatlas.org,22 can aid clinicians 
in determining which patients likely 
received BCG as part of their routine 
childhood immunizations.

•   those in groups that historically have 
poor rates of return for TST reading, 
such as individuals who are homeless 
or suffer from alcoholism or a sub-
stance use disorder. 

Individuals in whom TST is preferred 
over IGRA include:

•   children age <5 years, because 
data guiding use of IGRAs in this 

age group are limited.23 Both TST 
and IGRA may be falsely nega-
tive in children under the age of  
3 months.24

•   patients who require serial testing, be-
cause individuals with positive IGRAs 
have been shown to commonly test 
negative on subsequent tests, and 
there are limited data on interpreta-
tion and prognosis of positive IGRAs in 
people who require serial testing.25

Individuals in whom performing both 
tests simultaneously could be helpful include:

•   those with an initial negative test, but 
with a high risk for progression to active 
TB or a poor outcome if the first result 
is falsely negative (eg, patients with HIV 
infection or children ages <5 years who 
have been exposed to a person with ac-
tive TB)

•   those with an initial positive test who 
don’t believe the test result and are re-
luctant to be treated for LTBI.

TABLE 3

How to interpret a tuberculin skin test3

Risk category examples Definition of positive

high risk close contact with a person who has had active, 
contagious (usually pulmonary) TB

hiV infection

current cancer chemotherapy

current use of Tnf-alpha inhibitors

current use of >15 mg/d prednisone for >1 mo

history of solid organ transplantation

fibrotic changes on chest x-ray consistent  
with old healed TB infection

>5 mm induration

moderate risk health care workers

Residents or employees of institutional residential 
facilities, such as prisons, homeless shelters, and nursing 
homes 

children age <4 years 

foreign-born individuals from countries with TB incidence 
>25/100,000

Diabetes, cKD, leukemia or lymphoma, alcoholism, 
injection drug use

>10 mm induration

low risk none of the above >15 mm induration

cKD, chronic kidney disease; hiV, human immunodeficiency virus; TB, tuberculosis; Tnf, tumor necrosis factor.
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IGrAs have been 
shown to have 
higher positive 
and negative 
predictive values 
than TSTs in 
high-risk  
patients.

TST and IGRA have comparable sensi-
tivities—around 80% to 90%, respectively—
for diagnosing LTBI. IGRAs have a specificity 
>95% for diagnosing LTBI. While TST speci-
ficity is approximately 97% in patients not 
vaccinated with BCG, it can be as low as 60% 
in people previously vaccinated with BCG.26 
IGRAs have been shown to have higher posi-
tive and negative predictive values than TSTs 
in high-risk patients.27 A recent study sug-
gested that the IGRAs might have a higher 
rate of false-positive results compared to 
TSTs in a low-risk population of health care 
workers.28

Both the TST and IGRA have lag times of 
3 to 8 weeks from the time of a new infection 
until the test becomes positive. It is therefore 
best to defer testing for LTBI infection until at 
least 8 weeks after a known TB exposure to de-
crease the likelihood of a false-negative test.3 

Diagnose active TB based on  
symptoms, culture 
The CDC reported 9412 new cases of active 
TB in the United States in 2014, for a rate of 
3 new cases per 100,000 people.29 This is the 
lowest rate reported since national report-
ing began in 1953, when the incidence in the 
United States was 53 cases per 100,000. 

z Who should you test for active TB? 
The risk factors for active TB are the same as 
those for LTBI: recent exposure to an indi-
vidual with active TB, and other disease pro-
cesses or medications that compromise the 
immune system. Consider active TB when a 
patient with one of these risk factors presents 
with:2 

•  persistent fever
•  weight loss
•  night sweats
•  cough, especially if there is any blood.

Routine laboratory and radiographic 
studies that should prompt you to consider TB  
include:2

•    upper lobe infiltrates on chest x-ray
•   sterile pyuria on urinalysis with a nega-

tive culture for routine pathogens
•   elevated levels of C-reactive protein or 

an elevated erythrocyte sedimentation 
rate without another obvious cause.

Active TB typically presents as pulmo-
nary TB, but it can also affect nearly every 
other body system. Other common presenta-
tions include:30

•   vertebral destruction and collapse 
(“Pott's disease”)

•  subacute meningitis
•  peritonitis
•   lymphadenopathy (especially in  

children).

z Culture is the gold standard. Neither 
TST or IGRA should ever be relied upon to 
make or exclude the diagnosis of active TB, 
as these tests are neither sensitive nor spe-
cific for diagnosing active TB.31,32 Instead, the 
gold standard for the diagnosis of active TB 
remains a positive culture from infected tis-
sue—commonly sputum, pleura or pleural 
fluid, cerebrospinal fluid, urine, or peritoneal 
fluid. Cultures are crucial not only to confirm 
the diagnosis, but to guide therapy, because 
of the rapidly increasing resistance to first-
line antibiotics used to treat TB.33

Culture results and drug sensitivities 
are ordinarily not available until 2 to 6 weeks 
after the culture was obtained. A smear for 
acid-fast bacilli as well as newer rapid diag-
nostic tests such as nucleic acid amplifica-
tion (NAA) tests are generally performed on 
the tissue sample submitted for culture, and 
these results, while less trustworthy, are gen-
erally available within 24 to 48 hours. The 
CDC recommends that an NAA test be per-
formed in addition to microscopy and culture 
for specimens submitted for TB diagnosis.34 

Since 2011, the World Health Organiza-
tion has endorsed the use of a new molecular 
diagnostic test called Xpert MTB/RIF in set-
tings with high prevalence of HIV infection 
or multidrug-resistant TB (MDR-TB).35 This 
test is able to detect M. tuberculosis as well as 
rifampin resistance, a surrogate for MDR-TB, 
within 2 hours, with sensitivity and specificity 
approaching that of culture.36

z “Culture-negative” TB? A small but not 
insignificant proportion of patients will pres-
ent with risk factors for, and clinical signs and 
symptoms of, active TB; their cultures, how-
ever, will be negative. In such cases, consulta-
tion with an infectious disease or pulmonary 
specialist may be warranted. If no alternative 
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diagnosis is found, such patients are said to 
have “culture-negative active TB” and should 
be continued on anti-TB drug therapy, al-
though the course may be shortened.37 This 
highlights the fact that while cultures are key 
to diagnosing and treating active TB, the con-
dition is—practically speaking—a clinical di-
agnosis; treatment should not be withheld or 
stopped simply because of a negative culture 
or rapid diagnostic test.

CASE 1 c Based on her risk factors (being a 
health care worker, born in a country with a 
high prevalence of TB), ms. c’s cutoff for a 
positive test is >10 mm, so her TST result is 
negative and she is not considered to have 
lTBi. The increase to 8 mm seen on the second 
TST probably represents either childhood BcG 

vaccination or previous infection with nontu-
berculous Mycobacterium.

CASE 2 c Strictly speaking, 3-year-old pat-
rick does not need testing, because he was 
exposed only to lTBi, which is not infectious. 
however, because children under age 5 are at 
particularly high risk for progressing to active 
TB and poor outcomes, it would be best to 
confirm the mother’s story with the day care 
center and/or health department. if it turns 
out that patrick had, in fact, been exposed to 
active TB, much more aggressive management 
would be required.                   JFP
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