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In a Hospital Setting, is There any Benefit in Prioritizing
Risk following Exposure to Tuberculosis? - A Preliminary
Report

Panthong ], MD?, Chaiear N, MD, MMedSc, PhD?, Jongkumchok W, MD?, Janpho P, BNS?
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Objective: To study a program of postexposure management for pulmonary tuberculosis (TB) in the hospital setting.

Materials and Methods: A study was conducted among hospital personnel (HP) from March 2016 to June 2017. A program of post
exposure management for pulmonary TB in the hospital setting was instituted which followed the “Guidelines for the Investigation
of Contacts of Persons with Infectious Tuberculosis: Recommendations from the National Tuberculosis Controllers Association
and CDC” using the QuantiFERON®-TB Gold In-Tube assay (QFT-GIT), an Interferon-Gamma Release Assay (IGRA), as a screening
test

Results: Three hundreds and twelve HP were classified as the contact persons and 15 TB patients were confirmed as the index cases.
Among 312 HP, 134 (42.9%) was classified as high or medium priority contacts, and 30 of them (22.4%) were investigated by QFT-
GIT after being exposed. Two HP (6.7%) revealed positive result and were confirmed as having latent tuberculosis infection, but
only one HP accepted INH preventive treatment. Twenty six (8.3%) HP could not be prioritized due to their incomplete information.

Conclusion: This program was unable to statistically identify the postexposed HP with infectious tuberculosis due to limited
numbers. The appropriate guidelines need to be developed more clearly with definition of a ‘close contact’. This will be more useful

for Thailand hospital settings.
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Tuberculosis (TB) is caused by Mycobacterium
tuberculosis (MTB) that most often affect the lungs.
Tuberculosis is curable and preventable. About one-third
of the world’s population has latent TB infection (LTBI),
which means state of persistent immune response to
stimulation by Mycobacterium tuberculosis antigens without
evidence of clinically manifested active TB®?. The lifetime
risk of reactivation TB for a person with documented LTBI
is estimated to be 5 to 10%, with the majority developing TB
disease within the first two years after initial infection®>.

Thailand, 1 of 14 high burden countries for TB,
TB/HIV and MDR-TB®, adopted the World Health
Organization (WHO)’s “Global Plan to End TB, 2016 to
2020 to ensure 90% of all people with TB have been
diagnosed and receive treatment; ensure 90% of the most
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vulnerable populations in all countries are diagnosed and
treated; and ensure 90% of those diagnosed successfully
complete therapy and have access to adherence and social
support?.

Health personnel (HP) are at risk of infection with
TB in view of their exposure to infected patients. Occupational
TB can lead to loss of skilled HP and may lead to the avoidance
of working in high risk clinical areas®. Post-exposure
surveillance and treatment of LTBI should be considered for
HP, and high TB burden countries. Either Interferon-Gamma
Releasing Assays (IGRAs) or Tuberculin Skin Test (TST)
should be used to test for LTBI®. Isoniazid (INH) was
demonstrated to be effective in preventing TB among
household contacts of persons with TB disease!'?.
Investigations of contacts and treatment of contacts with
LTBI became a strategy in the control and elimination of
'I‘B{ 10,1 ]).

IGRA is highly MTB-specific and based on the
measurement of gamma-interferon (IFN-y) production from
peripheral blood mononuclear cells in response to MTB
antigenic, which are absent in the vaccine strain BCG. Thus
unspecific reactions in populations containing a high
proportion of BCG-vaccinated individuals are avoided'!?).
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The advantages of IGRA are its specificity, the need for only
a single visit, can be completed in less than 24 hours, and the
lack of a booster effect. However, it requires complex
laboratory steps and is expensive to perform.

Although contact investigations are important
component of strategies for TB elimination, they involve
complicated decisions for priority to investigation or treatment
of LTBI. However, Thailand did not issue any specific or
detailed guidelines for dealing with LTBI in HP after exposure
to TB in workplace. Only a few hospitals consider using
CDC guideline but not in such a full program. However, in a
university hospital of northeastern, Thailand, the program
for post exposure surveillance among contacts was
implemented using CDC 2005 guideline. Therefore, the aim
was to study the usefulness of the CDC’s program when
implemented in a hospital in Thailand.

Materials and Methods
Study design

The retrospective descriptive study was conducted
using existing data.

Study population

The target population was the hospital personnel
(HP) who were exposed to TB patients (index cases) and had
no previous TB infection. The data were recorded by
Occupational Health and Safety (OH&S) office, Faculty of
Medicine, Khon Kaen University, Khon Kaen, Thailand from
March 2016 to June 2017. A total of 312 cases met the
inclusion criteria. The required sample size was estimated to
be 260 cases by the finite population proportion formula.

Questionnaire

HP who were part of a contact investigation were
selected on a case-by-case basis by questionnaire in order to
be prioritized for close contact HP according to the risk of
infection'*!¥, as follows: (1) infectiousness of the index case,
(2) overlap with the infectious period of the index case, (3)
characteristics of individual contacts, (4) procedures that
could increase the risk for transmission during contact (e.g.
sputum induction, bronchoscopy, and airway suction), (5)
the use of respiratory protective equipment, (6) duration of
exposure, (7) built environment (size of the rooms, ventilation
and overcrowding).

Index case classification and contacts prioritizations

An index case was defined to initiate a contact
investigation. This study defined an index case based on
clinical factors: pulmonary, laryngeal or pleural TB disease
with acid-fast bacilli (AFB) sputum smear positive or positive
sputum culture for TB or cavitary chest radiograph have
priority for investigation®.

Priorities for contact investigation are determined
on the basis of the characteristics of the index case,
susceptibility and vulnerability of contacts, and
circumstances of the exposures. The algorithms for assigning
priorities to individual contacts for evaluation presents (Figure
1 to 3). In summary, the prioritizing of contacts exposed to
TB patients was classified as high priority if the contacts
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Ex: bronchoscopy, sputum induction, autopsy
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Exceeds duration environment limits

High-priority contact

8 or more hours in a small, poorly ventilated space
space 1 High-priority contact
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Figure 1. Prioritization of contacts exposed to persons
with acid-fast bacilli (AFB) sputum smear-
positive or cavity tuberculosis (TB) cases
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Figure 2. Priority assignments for contacts exposed to
persons with acid-fast bacilli (AFB) sputum
smear-negative tuberculosis (TB) cases.

were exposed to patient who was definitely diagnosis by
positive in chest x-ray (CXR) or sputum acid fast bacilli
(AFB) or suspected (by positive in CXR) and the contacts
whose immune systems were weak or manipulated procedure,
e.g., bronchoscopy, sputum induction, and autopsy. If not
those mentioned, duration of exposure and ventilation system
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of the room were further taking into account. For medium
priority, they should not be in the invasive, there for only
account duration of exposure and ventilation system of the
room. Any contacts that were not classified as high or medium
priority are assigned a low priority.

Interferon Gamma Release Assay (IGRA)

This study used QuantiFERON®-TB Gold In-
Tube assay (QFT-GIT), an interferon-Gamma release assay
(IGRA), to diagnose LTBI. The IGRA measured IFN-y
released from memory immune cells induced by specific MTB
antigens that not found in BCG vaccine'>!®. In addition, this
test is easy to perform and to interpret. If IGRA is positive,
the cases were referred for chest radiography and carefully
examined by specialist. A diagnosis of LTBI was given to
test-positive participants not presenting with clinical or
radiographic signs of active TB®>!39, All HP with newly
positive results on follow-up testing (converters) would be
considered for treatment for LTBI, as shown in Figure 4.

Statistical analysis

All analyses were performed using SPSS (version
19.0) and the results were presented as frequency and
percentage.

Ethical consideration

The ethical concern was primarily with respect to
confidentiality of personal data. The present study was
reviewed and approved by Khon Kaen University Ethics
Committee in Human Research (HE601475).

Results

In this study, the prioritizing was performed and
the high, medium and low priority contacts were as follow
the patients who had sputum AFB or cultural confirmed
pulmonary TB (Figure 1 to 3). One hundred and six HP
(34.0%) were high, 28 HP (9.0%) were medium and 152 HP
(48.7%) were low priority contacts. Twenty six (8.3%) HP
could not be classified for priorities due to incomplete data
to fulfill in the guidelines. No HP was investigated by IGRAs
in 3 to 5 days after being exposed as indicated in the guideline
(Figure 4) because the index cases were delayed in diagnosis.
Thirty of high and medium priority contacts (22.4%) were
investigated by IGRAs 8 weeks after being exposed and the
rest rejected to investigate. Two HP (6.7%) had positive
result and were confirmed LTBI. Finally, 1 HP accepted INH
prophylaxis, respectively, as shown in Figure 5.

Discussion

TB infection of contacted HP is an occupational
disease that should to be managed and coordinated between
occupational health staff, public health/TB control staff and
hospital infection control. Hospital TB contact follow-up
benefits from close coordination and collaboration.

The recent conversion among the contacted HP
were not identified due to no HP was investigated by IGRAs
in 3 to 5 days after being the exposed; the index cases were
delayed in diagnosis and contacted HPs had no baseline IGRA.
The response rate of this study was quite low. The reasons
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Figure 3. Prioritization of contacts exposed to persons
with suspected tuberculosis (TB) cases with
abnormal chest radiographs not consistent
with TB disease
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Figure 4. Post-exposure management for high and
moderate priority of TB contacts

Latent TB infection

INH prophylaxis

for reject of high and medium priority contacts that most of
them did not accept INH preventive treatment although LTBI
was confirm. Because they had to take 9 month courses of
INH for completely treatment that longer than standard
tuberculosis treatment regimens and did not accept side-
effects of INH">7.

The two IGRA positive HP had different point
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Figure 5. Results of postexposure management for TB
contacted HCWs.

from the 28 IGRA negative HP. The index cases were AFB
sputum smear positive with cavitary chest radiograph and 2
IGRA positive HP exposed to them with no use of respirator.
On the other hand, some IGRA negative HP were high priority
contacts from transmission procedures. Those HP may be
well protected because they knew that procedures could
increase the risk for transmission during contact.

Although Thailand was considered a country with
a high burden for TB®, this study identified a relatively low
proportion (6.7%) of LTBI in contacts in contrast to other
studies where approximately 30 to 50% of all contacted HP
were LTBI#19. There are two possible reasons. (1) HP
completed a screening questionnaire by themselves and that
they might have overestimated for a contact time. (2) Over
inclusion due to unclear definition of a ‘close contact’; HP
who were part of a contact investigation need to be selected
on a case-by-case basis according to the risk of infection.

The likelihood of infection depends on the intensity,
frequency, and duration of exposure!!”?", However, making
successful decisions during a contact investigation required a
number of data sources and information. The majority of
which were made on incomplete data, and dozens of time-
consuming interventions. One problem of this study was the
definition of the first date of contacted HP being exposed to
the index cases. It might have been started at the first day of
TB diagnosed or the first day of index cases’ admission.
Therefore the mentioned definition affected diagnosis the
recent conversion in IGRA positive HP.

The CDC guidelines did not clearly define what a
‘close contact” was. They suggests that a close contact was a
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person who 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 TB¥ as well as the UK guideline,
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®. The Tuberculosis Network European Trials
Group recommends that close non-household 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®. On the other hand, Maryland
recommended that close contacts were those who were
exposed for a cumulative time of 8 hours in a small poorly
ventilated space or 16 hours in a small well ventilated space
or 24 hours in a classroom sized space or 100 hours in a large
open space, if the index is sputum smear-positive!®.

In Thailand, HP was not tested for LTBI as part of
contact investigations or periodic follow-up. Thailand
guidelines for systematic screening for active TB and drug-
resistant TB in HP recommended that a contact investigation
should be initiated immediately if HP contacted to the
diagnosed or suspected TB patient. All contacts should
receive symptom screening and chest radiograph every 6
months for first 2 years but LTBI screening and treatment
were not implemented in this guideline®. On the other hand,
NICE guideline and CDC offered TST or IGRA to new HP
who had contact with patients in settings where TB was
highly prevalent. If this assessment was positive, assessed
for active TB and if negative, offered them treatment for
LTBI®!"2), For Thailand, newborns have been given the
BCG vaccine for the past 40 years and nontuberculous
mycobacteria (NTM) infections are common in Thailand.
Then, TST may lead to false positive result and IGRA in
Thailand is still high cost and is not routinely available®®.

Conclusion

The program for TB contact investigation is a
valuable public health tool although this program might not
appropriately identify post-exposed HP with infectious
tuberculosis. However, our results showed that program
should be developed to assist TB field workers in prioritizing
contacts for investigation. The appropriate guideline is needed
to be developed clearer definition of a ‘close contact’ for
further screening and risk communication to prevent LTBI.
Enlarged samples will be benefit for an assessment of a
screening tool (questionnaire) of TB contact prioritizing.

Whatis already known on this topic?

Thailand had systematic screening guidelines for
active TB but no guidelines for LTBI as part of contact
investigations or periodic follow-up.

What this study adds?

Our results showed that program should be
developed to assist TB field workers in prioritizing contacts
for investigation.
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