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Tuberculosis (TB) is one of the most important occupational risks for healthcare workers (HCWs) in South Korea.
Many policies regarding the control and prevention of TB in healthcare settings recommend that HCWs are tested for
latent tuberculosis infection (LTBI) in addition to active TB. Moreover, the Korean Tuberculosis Prevention Act also
recommends that HCWs receive regular testing for LTBL. However, there are no specific or detailed guidelines for dealing
with LTBI in HCWs. Herein, we discuss the diagnosis and treatment of LTBI in HCWs and focus particularly on the

baseline screening of hired HCWs, routine follow-up, and contact investigation.

Keywords: Healthcare Provider; Interferon-gamma Release Assay; Latent Tuberculosis Infection; Tuberculin Test

Introduction

Healthcare workers (HCWs) are more likely to be exposed
to people with tuberculosis (TB), so they are at increased risk
for developing the disease'. TB is one of the most common oc-
cupational infectious diseases among HCWs in South Korea’.
A previous study reported that the prevalence of TB for nurses
working in TB-related departments was 5.1 times higher than
the general population®. In contrast, the prevalence of latent
tuberculosis infection (LTBI) is 17%-37% for existing HCWs
and 10%-26% for newly hired HCWs in South Korea"’. The
annual risk of acquiring a TB infection (the conversion rate)
among newly hired HCWs is at least 3%, more than 10 times
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higher than that of the general population™".
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To prevent the development of TB among HCWs, a number
of national policies and guidelines recommend that HCWs
should be included in LTBI screening programs. The Korean
Tuberculosis Prevention Act states that all HCWs who attend
to TB patients should receive periodic screening for LTBI in
addition to active TB. Moreover, the Korean Guidelines for Tu-
berculosis recommend the regular testing of HCWs for LTBI".
However, to date no guidelines have been developed with spe-
cific or detailed recommendations concerning LTBI in HCWs
in South Korea.

In this article, we discuss the diagnosis and treatment of
LTBI in HCWs. Additionally, we suggest a simplified protocol
for LTBI screening for use in various types of healthcare set-
tings.

for LTBI
CWs

1. Who should receive baseline screening for LTBI?

Baseline Screenin
in Newly Hired

Baseline testing for LTBI among newly hired HCWs is im-
portant because the results provide a basis for comparison in
the event of potential or known exposure to Mycobacterium
tuberculosis’. The U.S. Centers for Disease Control and Pre-
vention (CDC) recommends baseline testing for M. tuberculo-
sis infection for all newly hired HCWs, regardless of the infec-
tion risk classification of the healthcare setting’. Additionally,
the UK. National Health Service (NHS) recommends that all
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new employees who will be working with patients or clinical
specimens should not begin work until they have completed a
TB screen or health check".

In a high or intermediate TB-burden country such as South
Korea, many HCWs are tested for LTBI as part of contact in-
vestigations or periodic follow-up and, therefore, baseline test
results are essential for comparison. All newly hired HCWs
should, therefore, receive baseline screening for LTBI before
starting work.

2. Which diagnostic methods can be used for LTBI
baseline screening?

There are two diagnostic methods used for LTBL the Man-
toux tuberculin skin test (TST) and the interferon-gamma
release assay (IGRA). TST provides a rich source of data and
evidence and is inexpensive to perform. However, it has sev-
eral limitations including providing false-positive results in ba-
cillus Calmette-Guérin (BCG)-vaccinated people, the need
for an individual to measure the site of the skin test (i.e., a sub-
jective measure), the requirement for multiple visits, and the
bolstering of the immune system response (booster effect).
The advantages of IGRA are its specificity, the need for only a
single visit, and the lack of a booster effect. However, errors in
collecting or transporting blood specimens or in running and
interpreting the assay can decrease the accuracy of IGRA, due
to the complex laboratory steps required, and it is expensive
to perform.

Previous studies have revealed inconsistencies between
TST and IGRA results among South Korean HCWs"®. These
studies all reported a higher positive rate for TST than IGRA,
suggesting that TST might provide false-positive results be-
cause almost all HCWs in the same studies had received BCG
vaccination. Other studies have found that exposure to TB was
associated only with positive IGRA results, rather than the re-
sults from TST; IGRA would therefore be a more appropriate
test for determining LTBI in HCWs"*'". In conclusion, IGRA
may be better than TST for the baseline screening of LTBI in
HCWs in South Korea, a country where HCWs commonly
receive the BCG vaccination. However, healthcare providers
should consider that IGRA has an important limitation dur-
ing serial testing (described in detail in “Routine follow-up for
LTBIin HCWS’ section).

The Korean guidelines for TB recommend that either IGRA
or TST can be used to test for LTBI (however, they provide
no specific recommendations for HCWs)". A dual screening
strategy (i.e., TST first, followed by IGRA) can also be used. If
TST is performed for baseline screening, a two-step TST test
(retest 1-4 weeks later in cases where the initial TST result is
negative) is required to counter the booster effect. In a previ-
ous study, the booster effect was observed in 14.2% of South
Korean HCWs' A second TST is not required if the HCW has
a documented TST result from any time during the previous
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12 months. A positive TST result is defined as an induration
of 210 mm in the transverse diameter on either the initial or
second TST. If a dual screening strategy for baseline screening
is performed, it is preferable to perform IGRA on the day the
subject returns for his/her TST reading to reduce the effects of
TST on the IGRA test. Baseline screening for LTBI is not nec-
essary for HCWs who have written documentation of either a
previous positive TST/IGRA result or treatment for LTBI/TB.

3. How should HCWs with positive results from baseline
LTBI screening be treated?

HCWs frequently come into contact with patients and other
HCWs in crowded settings. If HCWs develop TB while at work,
they are likely to spread M. tuberculosis to a large number of
patients and other HCWs, so immunocompromised patients
and co-workers may face the risk of developing TB.

A number of guidelines recommend that HCWs should be
possible candidates for LTBI treatment upon hire”"’. However,
no detailed recommendations concerning LTBI treatment for
newly hired HCWs are available in South Korea. Therefore, it
may be appropriate to recommend LTBI treatment to newly
hired HCWs at high risk of developing TB according to the
Korean Guidelines for Tuberculosis, as in the general popu-
lation, (details are listed in the table on p. 184 of the Korean
Guidelines for Tuberculosis)’. Additionally, HCWs who serve
immunocompromised people (e.g, in an organ transplanta-
tion unit or newborn nursery) may be considered a candidate
for treatment if their baseline result is positive.

Each healthcare provider can decide the appropriate regi-
men for LTBI treatment from among the following choices,
taken from the Korean guidelines for TB% 9 months of isonia-
zid treatment (9H), 4 months of rifampin (4R), or 3 months of
both isoniazid and rifampin (3HR).

Routine Follow-Up for LTBIl in HCWs

1. Who should receive follow-up testing for LTBI, and
how often should this occur?

According to Article 11 of the Korean Tuberculosis Preven-
tion Act (revised 28 January 2014), all HCWs who serve pa-
tients with TB should be periodically tested for LTBI, and this
should occur at least once a year. However, it does not provide
specific guidelines for identifying candidates for screening or
frequency of screening.

The CDC states that the screening frequency should be
based on the risk classification of various healthcare set-
tings, and that these are determined by the type of hospital/
treatment facility (e.g, in/outpatient setting, number of beds,
whether it is a TB treatment facility or laboratory) and the
number of TB patients treated over the preceding year’. These
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guidelines recommend that routine follow-up is not necessary
for low-risk hospital settings; that HCWs should receive annu-
al screening for LTBI in settings classified as medium risk; and
that if the setting is classified as one where there is a potential
for ongoing transmission (i.e., evidence of person-to-person
transmission of M. tuberculosis: e.g., unrecognized TB in pa-
tients or HCW5), testing for LTBI might need to be performed
as frequently as every 8-10 weeks.

However, the CDC recommendations were prepared for
a low-incidence country. TB incidence and the healthcare
setting in South Korea are much different from those in the
United States. Actually, if the CDC recommendations were
applied in South Korea, many hospitals would fall into the
“potential ongoing transmission” category; as such, it would
be impossible to test all HCWs every 8-10 weeks. It would be
more appropriate, instead, to determine the frequency of, and
candidates for, screening based on the risk of each depart-
ment. For example, high-risk departments can be identified
based on previous research and recognized guidelines™**"*"".
Table 1 presents risk classification according to department
along with the accompanying screening frequency. HCWs
in medium-risk departments may be considered for partici-
pation in routine follow-up LTBI screening if resources are
sufficient. No HCWs work in low-risk departments (setting
in which exposure to M. tuberculosis is unlikely) based on
the current South Korean situation. HCWs who serve immu-
nocompromised patients may be included in the high-risk
category. It should be noted that the classification of high-risk
departments can be modified according to the situation and
resources of the institution.

Additional LTBI testing does not need to be performed for
HCWs who have a documented previous positive test result
for M. tuberculosis infection, or documented completion of
treatment for LTBI or TB. These employees need only receive

asymptom screen and chest radiograph.

2. Which diagnostic methods can be used for follow-up
testing for LTBI?

Either TST or IGRA can be used for follow-up testing, which-
ever was previously used for the baseline test. However, IGRA
has a number of limitations when used as a serial follow-up
test. IGRA is a highly dynamic test and its results frequently
fluctuate. It also has poor repeatability and reproducibility.
The most important limitation in terms of serial testing is that
there is no current acceptable definition for the terms ‘conver-
sion’ and ‘reversion. As a result, false positive conversion is
common in IGRA.

In a previous study conducted in the United States, 6.1%
and 8.3% of the total number of HCWs who underwent test-
ing showed conversion with QuantiFERON-TB Gold In-Tube
(QFT-GIT) and T-SPOTTB (T-SPOT) testing, respectively, in
a serial follow-up test during the study period"’. However, of
those QFT-GIT and T-SPOT converters, 76.4% and 77.1%, re-
spectively, were found to be negative when retested 6 months
later. In contrast, the TST conversion rate in a serial follow-
up test was only 0.9%. Additionally, TB was not found to have
developed among any of the HCWs during the study period.
The authors concluded that most IGRA conversions among
HCWs in settings with a low incidence of TB were likely false
positives. A separate study of South Korean HCWs obtained
similar results'®. When HCWs in contact with TB patients
were tested monthly by QFT-GIT, results were inconsistent for
52% of the subjects in a serial test. When conversion was de-
fined as a change from a negative, <0.35 IU/mL, to a positive,
20.70 IU/mL, results were inconsistent in 27.0% of the sub-
jects. Additionally, some previous studies have reported that
IGRA conversion rates are not affected by the department, job

Table 1. Risk classification and latent tuberculosis infection screening frequency

Risk class High risk

Medium risk

Screening frequency Atleast once a year

Departments
Respiratory, TB ward
Emergency department
Medical ICU
Bronchoscopy suite
Sputum induction room
Spirometry room
Laboratory (TB-related work)

PPM nurse, counseling nurse

Pulmonology, TB, infection clinic

Aerosol-producing room (e.g., nebulizer)

Once a year”

None of whom are considered high-risk

HCWs who serve immunocompromised persons (e.g, in an organ transplantation unit or newborn nursery) may be considered to be high

risk.

*HCWs who are in medium-risk departments can be considered for participation in routine follow-up latent tuberculosis infection screening

if resources are sufficient.

TB: tuberculosis; ICU: intensive care unit; PPM: public-private mix; HCWs: healthcare workers.
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category, or risk group according to TB exposure®"".

In conclusion, the use of IGRA for the serial testing of HCWs
is complicated by a lack of data on the optimum cut-offs for
serial testing and an unclear interpretation and prognosis of
conversions and reversions. Therefore, caution is urged when
using IGRA as a serial follow-up test. When using TST for
follow-up testing, TST conversion is defined as a baseline TST
<10 mm and a follow-up TST >10 mm, with an increment >6
mm.

3. How should HCWs with positive results from follow-
up testing for LTBI be treated?

All HCWs with newly positive results on routine follow-up
testing (converters) should be considered for treatment for
LTBI, regardless of age. If HCWs with positive LTBI test results
on routine follow-up do not have previous or baseline test
results, it may be appropriate to consider treatment if they are
at high risk for developing TB’. Any of the treatment regimens
described above are acceptable, i.e, 9H, 4R, or 3HR".

Contact Investigation for HCWs

In this section, we focus on the scenario where HCWs are
exposed to patients with TB and HCWs are diagnosed or sus-
pected of having TB.

1. When HCWs are exposed to patients with TB

1) Who is an index patient?

An index patient must be defined to initiate a contact in-
vestigation. The CDC defines an index patient as one who
provides a positive sputum acid-fast bacilli (AFB) smear, a M.
tuberculosis culture, or a positive TB polymerase chain reac-
tion (PCR) result. It also recommends that a patient who only
receives a positive result from bronchoalveolar lavage (BAL)
fluid or gastric aspirate and who reveals an abnormal chest ra-
diograph consistent with TB but without evidence of bacteria
is also classed as infectious'. In contrast, some UK. guidelines
regard a patient as infectious if only a sputum AFB smear re-
sult is returned as positive (except for multi-drug-resistant TB,
aerosol-producing procedures, and immunocompromised
hosts). They recommend that a positive result from bronchial
washing is treated as non-infectious'”. The Korean guidelines
for TB control (although these guidelines are not specific for
HCWs) define an index patient as one who provides a positive
sputum AFB smear, M. tuberculosis culture, or positive TB
PCR result, or a compatible chest radiograph suggestive of TB.
A positive result from washing or BAL fluid is also regarded as
indicating infection".
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2) Over what period should a person be considered in-

fectious?

It is difficult to determine the precise start of the infectious
period with currently available methods, so it is necessary
to provide an estimate'”. The CDC recommends that for pa-
tients exhibiting symptoms of TB, providing a positive sputum
AFB stain result, or showing cavities on a chest radiograph,
the earliest starting point of the infectious period is either 3
months prior to the onset of symptoms or the date of the first
positive finding consistent with TB disease; if patients have
none of these, the start of the period should be considered to
be 4 weeks prior to the date of the suspected diagnosis'”. The
Korean guidelines for TB control recommend the same infec-
tious period as that of the CDC".

3) Which HCWs should be involved in the contact in-

vestigation?

For optimal effectiveness, a contact investigation should be
performed as a priority. When evidence of a new M. tubercu-
losis infection among high-priority contacts is discovered, the
contact investigation should then be extended to the medium-
priority contacts. High-priority contacts include close con-
tacts, contacts who are exposed during medical procedures
(e.g, bronchoscopy, sputum induction, and otorhinolaryngeal
examination), and non-close contacts with a medical risk fac-
tor for developing TB, regardless of age.

Unfortunately, the guidelines do not clearly define what a
‘close contact’ is. The CDC suggests that a close contact is a
person who has shared the same air space in a household or
other enclosed environment for a prolonged duration (days
or weeks, rather than minutes or a few hours) with someone
suspected of, or confirmed with, TB’. The NHS states that
there is no clear definition of a close contact and it is therefore
difficult to give guidance about who to trace. However, it also
notes that people should be regarded as at risk of infection if
they have spent more than 8 hours in the same hospital bay
with an inpatient with sputum smear-positive TB who had
a cough'’. On the other hand, the Tuberculosis Network Eu-
ropean Trials Group recommends that close nonhousehold
contacts are those who are exposed for a cumulative time of
8 hours, if the index is sputum smear-positive, or 40 hours, if
only sputum culture-positive™.

Because a clear definition of a ‘close contact’ does not yet
exist, HCWs who are part of a contact investigation should be
selected on a case-by-case basis according to the risk of infec-
tion, as follows: (1) intensity of exposure based on proximity,
(2) overlap with the infectious period of the index case, (3)
duration of exposure, (4) presence or absence of infection-
control measures, (5) infectiousness of the index case, and
(6) performance of procedures that could increase the risk
for transmission during contact (e.g, sputum induction, bron-
choscopy, and airway suction)’.
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4) Which examinations should be performed as part of

the contact investigation?

HCWs with a previous negative or unknown LTBI test result
should undergo either TST or IGRA testing (whichever was
used for the previous test) as well as a symptom screen and
chest radiograph. HCWs with a documented previous positive
LTBI test result, a documented history of TB, or documented
completion of treatment for LTBI or TB should receive a
symptom screen and chest radiograph without the need for a
further LTBI test.

5) How should HCWs with a positive result from the

contact investigation be treated?

All contacts with newly positive results (converters) should
be considered for treatment for LTBI, regardless of age. How-
ever, the exclusion of active TB is essential before the com-
mencement of LTBI treatment. Contacts with documented
previous positive LTBI test results, a documented history of
TB, or documented completion of treatment for LTBI or TB
may be considered for treatment depending on the medical
risk factors and intensity of exposure. If HCWs with a positive
LTBI test result from the contact investigation do not have pre-
vious or baseline test results, it may be appropriate to apply

All newly hired HCWs
: Sx check, CXR

Sx (=) and normal CXR

Previous TST or IGRA (+)
TB, LTBI treatment Hx

the same indications as for the general population according
to the Korean Guidelines for Tuberculosis (details listed in
table on p. 186 of the Korean Guidelines for Tuberculosis)’. As
previously, any of the treatment regimens discussed above are
acceptable, i.e, 9H, 4R, or 3HR".

2. When HCWs are diagnosed or suspected of having TB?

The Korean guidelines for TB control recommend that a
contact investigation should be initiated immediately it HCWs
are diagnosed or suspected of having TB'". High-priority
contacts include co-workers who have shared the same air
space for >8 hours. Patients who have been served by HCWs
are also high priority. All contacts should receive symptom
screening and a chest radiograph. Also, contacts with previ-
ous negative or unknown LTBI test results should undergo
either the TST or IGRA testing. In congregated settings, such
as hospitals, a repeat TST or IGRA 8-10 weeks after exposure
is recommended if the initial TST or IGRA result is negative'.
The overall LTBI treatment processes are similar to those de-
scribed above for HCW contacts. Contacts who are patients
should be considered to treat for LTBI according to the Korean
guidelines for TB and the Korean guidelines for TB control*".

Sx (+) or abnormal CXR

Evaluation for TB

2-step TST/IGRAT/TST-~IGRA

POSITIVE

NEGATIVE

v

~| High risk : consider to treat

\4

Figure 1. Flowchart of baseline and fol-
low-up testing for latent tuberculosis in-
fections in healthcare workers. *Routine
follow-up latent tuberculosis infection

High-risk
Department

Medium-risk
Department

High-risk
Department

Sx check, CXR

Sx check, CXR TST or IGRAT

(at least once a year)

Sx check, CXR
(once a year)

(at least once a year)

screening for medium risk departments
may be considered if resources are suffi-
cient. 'Use of the IGRA for serial testing is
complicated by a lack of optimum cut-off
data for serial testing. Caution is urged
when using the IGRA as a follow-up test.
HCWs: healthcare workers; Sx: symptom;
CXR: chest radiograph; TST: Mantoux

Medium-risk
Department*

Sx check, CXR
TST or IGRA

(once a year)

TB disease—~treat TB

www.e-trd.org
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tuberculin skin test; IGRA: interferon-
gamma release assay; TB: tuberculosis;
LTBI: latent tuberculosis infection; Hx:
history.

TB disease—+treat TB

Conversion—+treat LTBI
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HCWs with confirmed infectious TB disease should be
excluded from the workplace and should return to work only
after the following criteria have been met (1) three consecu-
tive negative sputum samples collected at 8-24-hour intervals,
with at least one early morning sample; (2) responded to anti-
TB treatment that will probably be effective; and (3) deter-
mined to be noninfectious by a physician knowledgeable and
experienced in managing TB disease’.

Conclusion

All newly hired HCWs should receive baseline testing for
LTBI before commencing employment, regardless of their
work risk category. Additionally, HCWs who work in high-risk
departments should receive regular follow-up screening for
LTBI in addition to that already in place for active TB. When
HCWs come into contact with a TB patient, a contact investi-
gation should be undertaken immediately. Figure 1 presents a
flowchart of baseline and follow-up testing for LTBI. To enable
the effective control and prevention of TB in healthcare set-
tings in South Korea, specific and detailed guidelines for deal-
ing with LTBI in HCWs are required.
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