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BACKGROUND

Contact investigations are a very good way to find people with TB infection and TB disease. Ina
contact investigation, people who were exposed to someone who has infectious TB disease
(contacts) are identified and evaluated for TB infection and TB disease. Contacts are at high
risk for infection with M. tuberculosis. If recently infected, contacts are also at high risk for
developing TB disease. Therefore, it isimportant to identify and evaluate contacts so that they
can be given treatment for diseaseif they have TB or given treatment for latent TB infection
(LTBI) as appropriate to reduce their risk of developing TB disease.

In this module, you will learn about the goals of a contact investigation and the steps required to
conduct one. A successful contact investigation includes these steps. a medical record review,
an interview with the index patient, and a field investigation. When transmission may have
occurred, these steps are followed by a risk assessment for M. tuberculosis transmission,
decision making about the relative priority of contacts, and the testing of high-priority contacts
(those with the greatest exposure or greatest risk of developing disease if infected). If any
contacts have TB infection or TB disease, appropriate treatment and follow-up care are
provided. The concentric circle approach can be used to decide whether to expand the testing to
contacts who had less exposure to the index case. Finally, an evaluation of contact investigation
activities should be conducted.

OBJECTIVES

After working through this module, you will be &gble to:

Define and explain the gods of a contact investigation.

Describe the stuations in which a contact investigation should be done.
Describe how to prioritize a contact investigation.

Describe the steps in a contact investigation.

Lisgt the information that should be collected during the medical record review.

o o~ w Db P

Describe the purposes of the interview with the index patient.



ngontact I nvestigationsfor Tuberculosis

10.
11.

12.
13.
14.

Describe the purposes of the field investigation.

List the factors that affect the risk of M. tuberculosis transmisson.

Describe which contacts should be considered high-priority contacts.
Describe how contacts should be evaluated for TB infection and TB disease.

Describe the procedures for trestment and follow-up of contacts with TB infection or
TB disease.

Describe the decision-making process about whether to expand testing.
Describe the concentric circle approach.

Describe why it is important to evauate contact investigations.
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NEW TERMS

Lists of new terms were introduced in each of the five core Self-Sudy Modules on Tuberculosis
(Modules 1-5). Please refer to the core modules or their Glossary if you encounter unfamiliar terms
related to TB that are not defined in this New Terms section.

Look for the following new terms in this module.

close contact —a person who had prolonged,
frequent, or intense contact with a person with
TB while he or she was infectious. Close
contacts are more likely to become infected
with M. tuberculosis than contacts who see the
patient less often

concentriccircleappr oach —-amethod of
testing contacts in order of their exposure
time (close vs. other-than-close) and their
risk (high priority vs. low priority) with
close contacts and other contacts at high risk
of developing TB disease tested firdt; it
includes contacts from environments where
contact may have taken place (household or
residential, work or school, and leisure or
recreation environments)

contact investigation—aprocedurefor
identifying people exposed to someone with
infectious TB, evauating them for latent TB
infection (LTBI) and TB disease, and
providing appropriate treatment for LTBI or
TB disease (see contacts)

contacts — people exposed to someone with
infectious TB disease, generdly including
family members, roommates or housemates,
close friends, coworkers, classmates, and
others (seeclose contacts orother -than-
closecontacts)

exposure to TB — time spent with or near
someone who has infectious TB discase

field investigation —vigting the paient’s
home or shdter, workplace (if any), and the
other places where the patient said he or she
spent time while infectious. The purpose of
the field investigation is to identify contacts
and evauate the environmental
characterigtics of the place in which
exposure occurred

high-priority contacts—thecontactswho
are & mog risk for TB infection or disease;
contacts who are most likely to be infected
and high-risk contacts (see high-risk
contacts)
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high-risk contacts—thecontacts(either
close or other-than-close) who are a a
particularly high risk of developing TB
disease if they become infected with M.
tuberculosis (e.g., young children less than 4
years of age, HIV-infected and other
immunosuppressed persons, and persons
with certain medical conditions)

index patient — a person with suspected or
confirmed TB disease who is the initid case
reported to the hedth department. The
index case may or may not be the source
case (seesour cepatient)

infection rate —the percentage of contacts
with a smilar amount of exposure (e.g.,
close, other-than-close) who have a newly
identified positive skin test reaction (5 or
more millimeters of induration)

latent TB infection (L TBI) —adsoreferred
to as TB infection. Persons with latent TB
infection carry the organism that causes TB
but do not have TB disease, are
asymptomatic, and are noninfectious. Such
persons usualy have a positive reaction to
the tuberculin skin test

local community —thegeographic area
where a person lives and spends time; may
be a resdentid area or an ethnic community
(i.e., groups of people who emigrated from

the same geographic area)

other -than-close contacts—contactswith
less intense, less frequent, or shorter
durations of contact to the TB patient than
close contacts (see close contacts)

open-ended questions —questionsthat
cannot be answvered with a smple “yes’ or
“no.” They are designed to dicit the
patient’s knowledge, fedlings, and bdiefs by
beginning with words such as “What,”
“Why,” “Who,” “How,” and “When,” that
demand an explanation; they are used to
explore complex issues that do not have a
finite or predetermined set of responses

period of infectiousness—timeperiod
during which a person with TB disease is
capable of tranamitting M. tuberculosis;
usualy estimated by determining the date of
onset of the patient’s symptoms (especialy
coughing)

secondary case —acontact who has
developed TB disease as a result of
transmission from an index patient

skin test conver sion for contacts—deined
differently from a standard skin test
conversion; for contacts, a skin test
conversion is defined as a change from less
than 5 mm on the initid skin test to a
reaction of greater than or equa to 5 mm on
the second test, 10 to 12 weeks after
exposure

sour ce caseinvestigation—conductedto
find the source of transmisson when recent
transmission is likely; used to determine
who tranamitted M. tuberculosis to an index
patient or infected child or persons in the
cluster of skin test conversons, whether this
person is Hill infectious, whether the case of
TB in this person was reported to the hedth
department, and whether others were



infected by the source patient (see sour ce
patient)

sour ce patient — a person with infectious
TB disease who is responghble for
transmitting M. tuberculosis to another
person or persons. He or she is identified
through ether a contact or source case
investigation and may or may not be the
index patient (seeindex patient)

window period —the time span between the
date of an initia tuberculin skin test with a
negative reaction and the date of the follow-
up tuberculin skin test that should take place
10 to 12 weeks after exposure; after the
window period has ended, a repeat skin test
should be administered to each contact who
had an initia negative reaction

Contact I nvestigationsfor Tuberculosis@

window period prophylaxis—thepractice
of providing treatment for latent TB
infection to high-risk contacts (including
young children under 4 years of age, and
HIV-infected and other immunosuppressed
persons) with an initia negative skin test
reaction less than 10 to 12 weeks after ther
exposure; if the contact has a negative skin
test reaction after the window period,
treatment for latent TB infection is usudly
stopped (seewindow period)
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READING MATERIAL

Goals of a Contact I nvestigation

What | saContact | nvestigation?
A contact investigationis a procedure for

# |dentifying people who were exposed to someone
with infectious TB disease

# Evauating these people forlatent TB infection
(LTBI)and TB disease

# Providing appropriate treatment for those with
LTBI and TB disease

............ LTBI isaso referred to as TB infection. Persons with

People exposed to someone latent TB infection carry the organism that causes TB
with infectious TB disease but do not have TB disease, are asymptomatic, and are
are called the contacts of that noninfectious. Such persons usualy have a positive
person. reaction to the tuberculin skin test.

People exposed to someone with infectious TB disease
are called the contacts of that person; exposureto TB
istime spent with or near such aperson and is
determined by the duration, proximity, and intensity of
time spent with the person. Contacts generally include
family members, roommates or housemates, close
friends, coworkers, classmates, and others. Hedlth care
workers usually identify contacts by interviewing the
person who has TB and by visiting the places where
that person spendstime regularly.
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A contact invedtigetion is
important to find contacts
who have TB disease so that
they can be given treatmernt.

Therate of having TB disease

IS 75 times higher among
contacts than among the
generd population.

Contacts are a high-priority
group for treatment for LTBI
because they are at high risk
of being infected with M.

tuberculosis, and if infected,
they are at high risk of

developing disease.

Note: Contacts are often given amedicd evaduation
and may recelve treatment for LTBI or TB diseese;
however, in thismodule, we reserve the term “ patient”
for theindex patient, a person with suspected or
confirmed TB dissase who istheinitia case reported to
the heglth department.

Why IsaContact | nvestigation | mportant?
A contact investigetion isimportant to find contacts
who

# Have TB disease 0 that they can be given
trestment, and further transmisson can be stopped

# HavelLTBI sothat they can be given trestment for
LTBI

# Area highrisk of developing TB disease and may
need trestment for LTBI until it becomes clear
whether they have TB infection

Some contacts who become infected with M.
tuberculogsdeveop TB disease before the contact
investigation is started. Doing a contact investigation is
one of the best ways to find people who have TB
disease. Dataindicate that seven to eight casesof TB
disease are found for every 1000 contactswho are
evduated. Therae of having TB diseaseis 75 times
higher among contacts than among the genera
popultion.

It isaso important to find infected contacts who do not
yet have TB disease, so that they can be given treatment
for LTBI. Contactsare ahigh-priority group for
treatment for LTBI because they are a high risk of
being infected with M. tuberculosis, and if infected,
they are at high risk of developing disease On average,
about 20% of contacts are found to have TB infection,
but in some contact investigations as many as
80%—100% of the close contacts may be infected.



For a contact investigation to
be successful, infected
contacts should begin and
complete aregimen of
treatment for LTBI.

A successful contact
investigation can interrupt
transmission and prevent
future cases of disease.

High-risk contacts are
contactswho are at a
particularly high risk of
developing TB diseaseif they
have become infected with
M. tuberculosis.

A person with suspected or
confirmed TB disease who is
theinitia case reported to the
health department is caled
the index patient.

ngontact I nvestigationsfor Tuberculosis

It is not enough to simply find and test contacts of an
infectious case. For a contact investigation to be
successful, infected contacts should begin and complete
aregimen of treatment for LTBI. Likewise, contacts
with TB disease should begin and complete treatment
for TB disease. A successful contact investigation can
interrupt transmission and prevent future cases of
disease.

High-risk contactsare contactswho are at a
particularly high risk of developing TB disease if they
have become infected with M. tuberculosis Contacts
who are lessthan 4 years of age or immunosuppressed,
e. 9., infected with the human immunodeficiency virus
(HIV), or have certain other medical conditions (see
page 64), should be given treatment for LTBI until it
becomes clear whether they have actualy been infected.
Because such persons may quickly develop TB disease,
it isvery important to identify them as high-risk
contacts and manage them accordingly.

When | saContact | nvestigation Done?

A person with suspected or confirmed TB disease who
istheinitia case reported to the health department is
cdled the index patient. An index patient could be
diagnosed in a health department clinic. More often, a
TB caseisreported to the health department by a
hospital, laboratory, private clinician’s office,
correctiond facility, or other institution where the
patient is diagnosed.
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In general, a contact
investigation should be done
whenever apatient is found
to have or is suspected of
having infectious TB disease.

I nfectiousness depends on a
variety of factors, but ismore
likely when patients have
cough, hoarseness, or other
symptoms of pulmonary or
laryngeal TB.

In general, a contact investigation should be done
whenever a patient isfound to have or is suspected of
having infectious TB disease (Table 6.1) (see Module
5, Infectiousness and Infection Control, for additional
information). Infectiousness depends on avariety of
factors, but is more likely when patients have

# Cough
# Hoarseness
# Other symptoms of pulmonary or laryngeal TB

Other factors that increase the likelihood of
infectiousness include

# Postive acid-fast bacilli (AFB) sputum smear or
culture results

# A cavity on the chest radiograph
# Inadequate or no treatment
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A contact investigation
should be donewhen TB is
confirmed or thereisahigh
clinical suspicion of TB.

Contact investigations for
cases with negative AFB
Sputum smears are alower
priority than those with
positive AFB sputum smears.

Extrapulmonary TB does not
carry any risk for
transmission and contact
Investigations are not
performed.

Likewise, contact
Investigations are not
performed for people with
diseases caused by
nontubercul ous mycobacteria
only, such as M. avium
complex.

A contact investigation should be donewhen TB is
confirmed or thereisahigh clinical suspicion of TB.
While AFB sputum smear-negative TB disease usudly
indicates alower bacteria burden than AFB smear-
positive disease, and thus alower risk of transmission,
contact investigations for negative-smear cases usudly
should be conducted. Recent evidence suggests that
transmission can occur in these AFB sputum smear-
negative cases aswell. Moreover, a negative AFB
Sputum smear may be the result of a poor quality
sputum specimen. Contact investigations for cases with
negative AFB sputum smears are alower priority than
those with positive AFB sputum smears (Table 6.1).
Decisions about the prioritization of contact
investigations should be made by supervisory clinica
and management Staff.

There are some instances in which contact
investigations arenot performed (Table 6.1). For
example, extrapuimonary TB (without pulmonary TB)
does not carry any risk for transmission and contact
investigations are not performed.

Likewise, contact investigations are not performed for
people with diseases caused by nontuberculous
mycobacteria only, such asM. avium complex (Table
6.1). (Nontuberculous mycobacteria are not spread
from person to person.) When information about the
type of mycobacteria causing diseasein a particular
person is not available at the time the case is reported to
the health department, a contact investigation should be
initiated if TB is strongly suspected, especialy if AFB
sputum smears are positive. When the culture results
are available and only nontuberculous mycobacteria are
identified, the patient should be evaluated clinicdly to
rule out TB disease, and the contact investigation is
then usually stopped.

10
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Table6.1
When to Conduct and How to Prioritize Contact I nvestigations
Site Bacteriology Action Priority
Pulmonary*/ AFB sputum Conduct contact investigation | High
laryngeal Smear-positive
Culture positive
Pulmonary/ AFB sputum Conduct contact investigation | High
laryngeal Smear-positive (if cultureisnot TB and
clinical TB ruled out, stop
Culture pending contact investigation)t
Pulmonary/ AFB sputum Conduct contact investigation | Lower than
laryngeal Smear-negative AFB sputum
Smear-positive
Culture positive
Pulmonary/ AFB sputum Conduct contact investigation | Lower than
laryngeal Smear-negative if strong clinical suspiciont (if | AFB sputum
cultureisnot TB and clinical | smear-positive
Culture pending TB ruled out, stop contact
investigation)
Pulmonary/ AFB sputum Do not conduct a contact Low if
laryngeal Smear-negative investigationif TB isruled out | “clinical TB”
Culture negative
Extrapulmonary Ensure pulmonary TB NA
ruled out

*Y oung children with TB disease are rarely infectious so a contact investigation is generaly not
conducted for them. However, young children with pulmonary TB disease should be evaluated
for infectiousness and contact investigation may be warranted in some circumstances. A source

case investigation should be conducted.

tContact investigations are not performed for diseases caused by nontuberculous mycobacteria

$Strong clinica suspicion refers to a patient with symptoms and radiographic findings consistent
with TB disease (and no other diagnosis to account for these findings).
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Y oung children with TB
disease are rarely infectious,
S0 acontact investigation is
generaly not conducted when
achildisfound to have TB
disease.

When ayoung child has TB
infection or disease, we know
that M. tuberculosis was
transmitted relatively
recently.

A source patient is a person
with infectious TB disease
who is responsible for
transmitting M. tuberculosis
to another person or persons.

Specia laboratory tests (for example, nucleic acid
amplification tests) have been used in some areas to
more quickly detect M. tuber culosiscomplex.

In addition, young children with TB disease arerarely
infectious, so a contact investigation is generally not
conducted when a child is found to have TB disease
(Table6.1). (Although rare, it ispossible for children
to transmit M. tuberculosis to others and a contact
Investigation may be warranted in some circumstances.)

However, when ayoung child has TB infection or
disease, we know that M. tuberculosis was transmitted
relatively recently. For example, a 2-year-old child
with TB disease must have been exposed to someone
with TB disease during the past 2 years. The person
who is the source of this exposureis called the sour ce
patient. A source patient is a person with infectious
TB disease who isresponsible for transmitting M.
tuberculosisto another person or persons. Heor sheis
identified through either a contact or source case
investigation and may or may not be an index patient.

In some Situations, asour ce case investigation is
conducted to find the source of TB transmission when
recent transmission islikely. Thisisusually done when

# A young child isfound to have TB infection or
disease
# A severely immunosuppressed person who does not

have a known history of TB infection isfound to
have TB disease

# A cluster of tuberculin skin test conversionsis
found in ahigh-risk ingtitution (for example, health
care or correctiona facility)



Setting priorities between
two or more contact
investigationsisadecision
that should be made by
supervisory clinica and
management staff based on
the likelihood of
infectiousness of index case
patients.
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The purpose of a source caseinvestigation isto
determine

# Who transmitted M. tuberculosisto the child,
index patient, or persons in the cluster of skin test
conversons

# Whether this personis till infectious

# Whether the case of TB in this person was reported
to the health department

# Whether any others were infected by the source
patient

Prioritizing Contact I nvestigations

Setting priorities between two or more contact
investigations is a decision that should be made by
supervisory clinica and management staff based on the
likelihood of infectiousness of index case patients
(Table 6.1). If program resources are limited, priority
for resources and staff time should be placed on
identifying contacts and conducting follow-up with
contacts

# Who were exposed to the TB patients that are most
likely to beinfectious

# Who are a highest risk for TB infection or TB
disease
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Decisions about prioritizing
contact investigations depend
on the circumstances and on
the guidelines of the
particular health department,
and should be made by
supervisory clinica and
management staff.

For example, a patient with pulmonary TB who was
coughing for 3 months before receiving treatment and
who has positive AFB sputum smears is much more
likely to be infectious than a patient who has negative
AFB sputum smears and who has rarely been coughing.
Therefore, the first patient is a higher priority for a
contact investigation. In addition, for a patient who
livesin aresdential shelter for people with AIDS, the
priority for acontact investigation is also high because
contactsinfected with HIV are a very high risk of
developing TB disease if exposed to and infected with
M. tuberculosis Thus, decisions about prioritizing
contact investigations depend on the circumstances and
on the guidelines of the particular health department,
and should be made by supervisory clinica and
management staff.

In some situations, a contact investigation should not be
done. For example, time and resources are often not
devoted to a contact investigation if the patient is found
to have extrapulmonary TB only, with no risk of
transmission. In someinstances, however, asource
case investigation is done for index patients with
extrapulmonary TB (for example, when the index
patient isachild).

14
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The contact investigation
should beinitiated no more
than 3 working days &fter the
caseisreported to the hedth

department.

Close contacts should be
examined within 7 working
days after theindex case has
been diagnosed.

The sooner contects are
identified and evduated, and
can begin appropriate
therapy, thelesslikdy itis
that transmisson will
continue.

How Quickly Should a Contact Investigation
beCarried Out?

A contact investigation should beginassoon as TB is
diagnosed or strongly suspected in apatient. The contact
investigation interview should be initiated no morethan 3
wor king daysafter the caseis reported to the hedlth
department. Close contacts should be examined within 7
wor king daysafter the index case has been diagnosed. A
prompt contact investigation isimportant because some
contacts, such asyoung children or HIV-infected and other
Immunosuppressed contacts, may develop TB disease very
quickly after being exposed to and infected with M.
tuberculosis

High-risk contacts need timely trestment if they have been
infected S0 they will not becomeill with TB disease. Also,
astime goes by, some contacts may become harder to
locate; for example, homeess contacts can move frequently
from shelter to shelter and contacts who are migrant
workers often move from date to Sate. A prompt contact
investigation increases the likelihood that dl contacts will
be found and evauated. The sooner contects are identified
and evduated, and can begin appropriate thergpy, theless
likely it isthat transmisson will continue.
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Laboratories, hospitals,
private clinicians, and other
groups serving people with
TB arerequired by law to
report this information to
local and state public hedlth
departments.

The hedth department is
legally responsible for
ensuring that a complete
contact investigation is done
for the TB casesreported in
its area.

For a contact investigation to begin quickly, suspected
and confirmed TB cases must be reported promptly to
the health department. In fact, laboratories, hospitals,
private clinicians, and other groups serving people with
TB arerequired by law to report this information to
local and state public health departments.

WholsResponsiblefor aContact

| nvestigation?

The health department islegally responsible for
ensuring that a complete contact investigation is done
for the TB casesreported initsarea. Thisincludes

# Identifying and evaluating contacts

# Treating any contacts found to have TB disease
# Offering treatment for LTBI to infected contacts
#

Monitoring adherence to prescribed regimens and
ensuring asystem isin place to assess completion
of treatment

Occasionaly, some steps of the investigation may be
performed by people outside the health department,
under the supervision of the health department. For
example, if apatient in ahospital isfound to have TB
disease, infection control and employee health staff
from the hospital may eva uate staff and some patients
who were exposed, whereas the health department staff
would evaluate contacts outside the ingtitution. At a
minimum, health department staff should work with
hospital staff to plan the contact investigation and
receive areport of the results (for example, the number
of contacts identified, the number with newly
documented infections, the number with TB disease,
detailed treatment plans, and documentation of therapy
administered and compl eted).

16



A successful contact
Investigation requires the
careful gathering and
evauation of detailed
information.

awaysfollow a
predetermined sequence of
events.
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StepsinaContact | nvestigation

A successful contact investigation requires the careful
gathering and eval uation of detailed information, often
involving many people. In general, contact
investigations follow a process that includes these

steps:

Medical record review

Patient interview

Field investigation

Risk assessment for M. tuberculosistransmission
Decision about priority of contacts

Evauation of contacts

Treatment and follow-up for contacts

Decision about whether to expand testing
Evaluation of contact investigation activities

© © N o g~ w DD PRE

Although these steps are presented in sequence for the
purposes of this module, it isimportant to remember
that contact investigations do not dways follow a
predetermined segquence of events.

17
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Answers on pages 105-106.

Study Questions 6.1-6.3

6.1. What isa contact investigation?

6.2.  What arethreereasonswhy a contact investigation isimportant?

6.3. For which TB cases should a contact investigation be conducted?
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Study Questions 6.4-6.6
6.4. For which TB cases should a sour ce case investigation be conducted?
6.5. What isthe purpose of a sour ce caseinvestigation?
6.6. How quickly should a contact investigation be carried out?
Answers on pages 106-107.
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Answers on pages 107-108.

Study Questions 6.7-6.9

6.7. Whoisresponsblefor a contact investigation?

6.8. What isincluded in a contact investigation?

6.9. What aretheninestepsin a contact investigation?
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Case Study 6.1

Jung Hu isa 3-year-old child who has been diagnosed with TB meningitis. Jung and his
parentsimmigrated from China oneyear ago, along with his paternal grandmother.
Jung does not have pulmonary or laryngeal TB disease, and a sputum specimen collected
by gastric aspirate does not show any acid-fast bacilli (AFB). Jung's TB diseaseis
reported to the health department and heis started on an appropriate TB drug regimen.

# Should a contact investigation be done with Jung astheindex patient? Why or
why not?

# Should a sour ce caseinvestigation be done? What would be the purpose of this
investigation?

Answers on page 120.
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Case Study 6.2

You areaclinical TB case manager at a busy clinicin Smith County. Threenew TB
cases have been assigned to you. You need toreview their chartsand assign them to
contact investigators.

1. Mr. Garciaisa 35-year-old agricultural worker diagnosed by alocal private
physician with extrapulmonary TB of thekidneys. Heliveswith hiswifeand 3
children (5 years, 3years, and 9 monthsold) in a small, rented housein arural
part of the county. Heridestowork every day in avan with 7 other
agricultural workers.

2. Mr. Jamesisa 72-year -old widower who lives alone on the south side of town.
Hedrives himsdf to the local retirement center 2 milesfrom hishousefor bingo
and poker four timesaweek. Hewasrecently evaluated by theretirement
center physician because he complained of a productive cough, shortness of
breath, fatigue, and weight loss. Heis AFB sputum smear -positive and his
cultureispending. Hischest x-ray showsa cavity in theright upper lobe. He
started a four-drug regimen.

3. Mrs. Osaka isa 25-year-old woman who recently arrived from Japan. Shewas
seen in the Smith County Clinic complaining of shortnessof breath, a weak
nonproductive cough, fatigue, and weight loss. Her AFB sputum smear was
negative and her cultureispending. Sheliveswith her husband and parentsin
alarge apartment off Broadway. Sheis currently unemployed. She started a
four-drug regimen.

# For which case(s) should a contact investigation be conducted?

# How should the case(s) be prioritized in terms of conducting a contact investigation?

Answers on pages 121-122.
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M edical Record Review

Knowing about the patient’s
infectiousness helps hedth
care workers decide which
contactsare at risk.

Information should be
collected about the patient’s
disease, symptoms, test
results, x-ray results, and
treatment.

What Information Should Be Collected?
Thefirg gep in acontact investigation isto review the
TB patient’'s medical record and ask the dinician for
information to determine whether the patient has been
infectious and, if S0, when. Knowing about the

patient’ s infectiousness hel ps hedth care workers
decide which contactsare at risk. Sometimesthisaso
requirestalking to the hospitd’ sinfection control nurse,
reviewing the laboratory record, or talking to the patient
directly (see Module 8, Tuberculoss Surveillance and
Case Management in Hospitals and Indtitutions, for
more detailed information on medica record reviews).

The following information should be collected about
the patient:
# Steof TB disease

# TB symptoms and approximate date symptoms
began

# Sputum smear and culture results, including the
dates of specimen collection

# Results of nucleic acid amplification testing (if
available)

# Chest x-ray results and date

# TB treatment (medications, dosage, and date
treatment was Started)

# Method of treatment administration (DOT or sdlf-
administered)
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For suspected TB cases the following information
should & so be collected:

# Medicd risk factors that may increase therisk for
development of TB disease (see Module 1,
Transmission and Pathogenesis of Tuberculosis)

#  History of tuberculin skin test results
#  History of previous treatment for TB disease or
TB infection

............ Patients are more likely to be infectiousif they
Patients are more likely to be

infectiousif they have # Havepulmonary or laryngeal TB
pulmonary or laryngeal TB, . o :
are coughing, have positive # ,ﬁ)ieo?ouﬁb r:rg]g) (especidly if they are producing a
sputum AFB smears or P
cultures, have a cavity inthe # Have postive sputum AFB smear resultsand a
lung, or have had no positive culturefor M. tuberculosis
trestment. # Have chest x-ray results showing acavity in the
............ |ung

# Havehadnotreatment or have recently started

treatment
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Determining the period of
infectiousness can hep focus
the contact investigation
efforts on those personswho
were exposed whilethe
patient was infectious.

The beginning of the
infectious period isusudly
esimated by determining the
date of onset of the patient’s
symptoms (especidly
coughing).

The period of infectiousness
ends when symptoms have
improved, the patient has
been recaiving adequiate
trestment for et least 2t0 3
weeks, and the patient has
hed three consecutive
negative sputum smears from
sputum collected on different
days.
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ThePeriod of | nfectiousness

Theperiod of infectiousnessisthe time period during
which a person with TB disease is capable of
trangmitting M. tuberculosis. Determining the period of
infectiousness can help focus the contact investigetion
efforts on those persons who were exposed while the
patient wasinfectious. Thereisno universd, well-
established method to determine the period of
infectiousness. The beginning of the infectious period
isusudly esimated by determining the date of onset of
the patient’ s symptoms (especidly coughing).
Sometimeswhen it isdifficult to obtain ardiable
higtory from the patient about the onset of symptoms,
the beginning of the infectious period is estimated to be
earlier than the onset of symptoms. Estimatingthe
period of infectiousness should be done by dinical
and supervisory gaff after a complete assessment of
theinformation available.

The period of infectiousness endswhen all the
following criteriaare met:

#  Symptoms have improved

#  The paient has been recalving adequate trestment
for at leest 210 3weeks

#  The paient has had three consecutive negative
poutum smears from sputum collected on different

days

The medica record review issummearized in Table 6.2
(see Module 5, Infectiousness and Infection Contral, for
detalled information on infectiousness, see Module 8,
Tuberculoss Survelllance and Case Management in
Hospitas and Indtitutions, for more information on
medica record reviews).
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Table6.2
M edical Record Review
Conditionsthat Increase
Information Collected During the Review Likelihood of Infectiousness and
Réative Priority of Contact I nvestigation
Siteof TB disease Pulmonary or laryngeal TB disease
TB symptoms and approximate date Coughing, producing alot of sputum
symptoms began Hoar seness (may indicate laryngeal TB)
Sputum smear and culture results, including | Positive AFB smear results
the dates of specimen collection M. tuberculosisidentified in the culture
Chest x-ray results Cavity inthelung
TB treatment, date treatment started, and No treatment or recently started treatment
method of administration
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Study Questions 6.10-6.12

6.10. List seven typesof information that should be collected during the medical
record review.

6.11. Lis five conditionsthat increasethelikelihood that a patient isinfectious.

6.12. Definetheperiod of infectiousness and discuss how it isestimated.

Answers on pages 108-109.
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Patient | nterview

If the health care Worker do&
not communicate well

enough with the patient,
contacts who need evaluation
and treatment may be missed.

Thelnterview

The next step in the contact investigation is to interview
the TB patient (Figure 6.1). In this section, the purpose
of the contact investigation interview will be covered,
aswell as strategies to conduct effective interviews.

The patient interview is one of the most critical parts of
the contact investigation, because the hedlth care
worker who interviews the patient serves asthe main
link between the health department and the contacts. If
the health care worker does not communicate well
enough with the patient to get accurate information
about symptoms, places, and contacts, people who need
evaluation and treatment may be missed.

Figure 6.1 Health care worker interviewing a TB patient.



Theinitia interview should
occur no morethan 3
working days after the caseis
reported to the health
department.

The three main reasons to
interview the TB patient are
to find out more about the
patient’ s symptoms, the
places where the patient spent
time, and the patient’s
contacts.

The TB patient should be
asked whether he or she has
had TB symptoms, especially
coughing, and how long
those symptoms have been
present.
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Theinitial interview should occur no morethan 3
wor king daysafter the case is reported to the health
department because it is possible that some contacts
may have already developed infectious TB disease.
Also, astime goes by, some contacts may be harder to
locate. If TB isdiagnosed in the hospital, the health
care worker should visit the patient in the hospital
before the patient is discharged. Health care workers
should remember to follow infection control
precautions while visiting a potentially infectious TB
patient. These precautions may include wearing a
persond respirator (see Module 5, Infectiousness and
Infection Control).

Pur poseof Contact I nvestigation I nterview
For a contact investigation, there are three main reasons
to interview the TB patient:

# Tofind out more about the patient’ ssymptoms to
help determine the period of infectiousness

# Tofind out places where the patient spent time
while he or she was infectious

# Toidentify the patient’scontacts, get locating
information for the contacts, and find out how
often and how long the contacts were exposed to
the patient while he or she wasinfectious

Symptoms. The TB patient should be asked whether
he or she has had TB symptoms, especially coughing,
and how long those symptoms have been present. This
will help determine how long the patient was infectious.
The patient might relate the onset of symptomsto
certain events such as birthdays, holidays, or mgjor
newsreports. The hedlth care worker may be able to
obtain information from the patient by using these
prompts. With the patient’s approval, family members
or other persons who live with the patient may be
interviewed to help estimate when the symptoms began.
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The patient should be asked
to identify all of the places he
or she has been since the
symptoms began.

The patient should be asked
about places he or she has
gone less frequently.

Places. The patient should be asked to identify al of
the places he or she has been since the symptoms
began, especialy places where the patient spent the
most time. The easiest way to do thisisto ask the
patient to go over hisor her daily routine. Common
places include the patient’s home or shelter, workplace
(including car pools), school, places of worship, soup
kitchens, and places where the patient spends his or her
freetime, such asfriends houses, restaurants, or bars.
Some patients may live or work in more than one place,
and some may be homeless or may have spent timein a
correctional facility.

In general, there are three different types of places
where patients may spend most of their time (Figure

6.2):

# Household or residence
# Work or school

# Lesureor recreation environments

It isimportant that patients be asked questions about al
three types of places, not just questions regarding the
household or other residence.

After being asked to review hisor her daily routine, the
patient should be asked about places he or she has gone
less frequently, even places that don't seem important
enough for the patient to mention (such as meetings,
parties, vacations, or family gatherings) or places that
the patient may be reluctant to mention. Getting a
complete and accurate list of places should become
easer for interviewers as they gain experiencein
conducting contact investigations.
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Places Wher e Patients Spend Time

Household/
Residential

Leisure/Recreation

Figure 6.2 Thethree different types of places where patients spend most of their time:
(2) household or residential; (2) work or school; (3) leisure or recreation.
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The patient should also be
asked about the
characteristics of each place,
including the size of the
place, time spent in the place,
and whether the windows
were open or closed

Nearly every TB patient has
at least one contact; the
number of contacts can range
from one to severa hundred.

The interviewer should assure
the patient that all
information, including the
patient’s name, will be kept
confidential.

The patient may not give the
names of all contacts, but
usualy the health care worker
can identify more contacts
when he or she visits each
place.

In addition, the patient should also be asked about the
characteristics of each place, including the size of the
place, time spent in the place, and whether the windows
were open or closed. Thisinformation isimportant for
assessing the risk that M. tuberculosis was transmitted
in each place. When it is possible, the hedlth care
worker should visit each place after the interview to get
an accurate idea of the amount of risk, especialy the
extent of ventilation.

Contacts. The patient should be asked to give the
names of people he or she spent time with in each of the
places, especialy people he or she sees every day or
shares deeping space with. Nearly every TB patient
has at least one contact; the number of contacts can
range from one to several hundred, depending on living
quarters, workplace, and other circumstances.

Theinterviewer should be aware that some patients
may be reluctant to identify some or al of their
contacts. For example, a patient may not want to
identify people who useillega drugswith him or her,
may not want to identify people who residein the
United Statesillegally, or smply may not want his or
her friends to know that he or shehas TB. The
interviewer should be sensitive to the patient’ s fears,
explain the importance of testing the contacts, and
assure the patient that al information, including the
patient’s name, will be kept confidential.

The patient should a so be asked where each contact
can be found, so that the contacts can be notified about
their possible exposure to TB and asked to come to the
hedlth department for testing. The patient may not give
the names of al contacts, but usually the hedlth care
worker can identify more contacts when he or she visits
each place. For example, homeless patients often do
not know the names of their contacts. If possible, the
patient should be re-interviewed later on to identify
more contacts.



A good contact investigation
form can assist the health care
worker in obtaining important
information onthe TB

patient, aswell ason the
identified contacts.
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A patient interview checklist can assist the health care
worker with obtaining the right information on
symptoms, places, and contacts. A sample checklist of

topicsto cover in a patient interview is shown in Figure
6.3.

A good contact investigation form can assist the health
care worker in obtaining important information on the
TB patient, aswell as on the identified contacts. Forms
used in contact investigations will vary from setting to
setting. Table 6.3 summarizes some important
information that should be collected during contact
investigations. Figure 6.4 is an example of a contact
investigation form that contains some of the elements
listed in Table 6.3.
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® F O OH

* #

Patient | nter view Checklist

Patient’s name
Patient’ s address and phone number (if any) or names of shelters
Location and date of interview

Household members or others present at interview (name, age, relationship to
patient, address)

Patient’ s symptoms

Approximate date when each symptom started and ended (if applicable)
Places the patient has been since symptoms began

9 Household or residence

9  Work or school

9 Lesureor recreation activities

Description of patient’s daily routine

9 Trangportation to/from work and type of work

9 Daytime/evening/nighttime/weekend activities

Other regular activities (not daily)

Other sitesvisited lessregularly during period of infectiousness (e.g., trips,
vacations, holiday activities)

Contacts identified (organized by site)
9 Household members (especidly those who share the same degping space)

9  Frequent guests or visitors to the home (including visitors of other family
members)

Coworkers, school classmates
9 Friends and other social contacts

9 Girlfriends or boyfriends and other sexua partners

Figure 6.3 Sample checklist for a patient interview.
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Table 6.3
Example of Elementsfor Data Collection Formsfor Contact | nvestigation

Index patient identifying information

Index patient medical information

# Name # Siteof disease
# Address # Symptoms (date of onset)
# Phone # Chest x-ray
# Date of birth # Bacteriology (smear and culture) results
# Employment, school, or group living # Assessment of risk of transmitting M.
Situation tuberculosis
# Sex # TB medication
# Racelethnicity
Contact identifyinginformation Contact evaluation and
and risk factors follow-up information
# Name # Previous documented tuberculin skin test
# Address (TST) (date, mm result)
# Date of birth (age) # Initia TST dates placed, read, mm results
#  Sex # Follow up TST dates placed, read, mm
# Relationship to contact results
#  Setting of exposure # Chest x-ray, date, results (normal,
(home/residence/work/school/le sure) abnormal, cavitary
# Dateof last contact with infectiouscase | # Symptoms
# Hours of exposure # Treatment for LTBI recommended (date,
# Close/casud contact status regimen)
# Risk that transmission occurred (high, # Reason treatment for LTBI not
low) recommended
# Living Stuation # Start date for treatment for LTBI
# Racelethnicity # Stop date for treatment for LTBI
# Country of origin # Stopreason
# Language # Completion status for treatment for LTBI
# HIV datus
#  Other immunosuppression (i.e., diabetes,
cancer, €tc.)
# Substance abuse
# Homelessness
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If the patient has died before
the contact investigation
interview isinitiated, a
member of the patient’s
household (or another person
who is knowledgeable about
the places where the patient
may have potentially exposed
others) should be interviewed
as aproxy for the patient.
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Contact Investigation if Patient Diesor

Cannot bel ocated

Occasionally, a contact investigation will need to be
conducted without an interview with an index patient.
The patient may have died, may be difficult to locate, or
may be psychologically unfit to participate in a contact
investigation interview. In such cases, it is till
important that a contact investigation be conducted to
identify contacts who may have been exposed to TB.
For example, if the patient has died before the contact
investigation interview is initiated, a member of the
patient’ s household (or another person whois
knowledgeable about the places where the patient may
have potentially exposed others) should be interviewed
as aproxy for the patient.

Likewise, if a health care worker is unable to locate a
known infectious TB patient, but knows some of the
places where the infectious patient may have exposed
others, the contact investigation should be initiated. For
example, if ahomeless individual with untreated
infectious TB cannot be located but is known to
frequent a particular shelter, health department staff
may decideit is necessary to inform the shelter
management about the index case’'s TB statusin order
to initiate timely contact follow-up.

When information must be revealed about a case
without prior permission in order to protect public
health, consultation should be made with a supervisor
or TB controller to obtain approval to breach
confidentiality. The approval should be documented in
the patient record.
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Study Questions 6.13-6.15

6.13. When should a patient interview be done?

6.14. List threereasonswhy the TB patient should beinterviewed for a contact
investigation.

6.15. When conducting a contact investigation interview, from what three types of
places should TB patients be asked to identify contacts?

Answers on pages 109-110.
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Strategies for Conducting Effective

I nterviews
For the patient interview to be effective and successful,
ahedth care worker should

# Explain to the patient the importance of the contact
investigation for preventing and controlling TB

# Ensurethat the interview takes place under
conditions that encourage effective communication

# Edablish the foundation for agood reationship
with the patient based on mutud trust and
understanding

# Begin an assessment of the patient’ s knowledge,
fedings, and beliefs about TB and educate the

petient

# AsK open-ended questions

# Haveadea underganding of theinterview's
objectives

# Pantheinterview s that each objectiveisgiven
adequate time

# Ligento the patient’s concerns about TB and its
treatment

# Shareinformation fredy with the patient
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The health care worker
should explain to the patient
the godls of the contact
investigation and why it is
important to identify all
possible contacts.

Contacts who have TB
disease can begin treatment
to get better aswell as
prevent further transmission.

Contacts who have LTBI can
be given treatment for LTBI
to prevent them from getting
TB disease.

Theinitia interview provides a good opportunity for
the health care worker to gather information from the
patient. However, the health care worker should keep
in mind that as patients first learn of their new TB
diagnosis, they may not be ready to give or receive
detailed information. The patient may be overwhelmed
and may be experiencing fear over the diagnosisof TB
disease. Likewise, the patient may till be very sick and
unable or unwilling to participate fully in a patient
interview. The health care worker should be aware of
these factors that can affect the initia patient interview
and should plan accordingly to educate patients and
schedule follow-up interviews.

Explain the importance of the contact investigation
interview. The hedlth care worker should explain to
the patient the goals of the contact investigation and
why it isimportant to identify all possible contacts. For
example, the health care worker should explain to the
patient that a contact investigation is important to find
contacts who may be family, friends, coworkers, etc.,
who may have TB disease or TB infection and who
may need treatment. Contacts who have TB disease
can begin treatment to get better as well as prevent
further transmission. Contacts who have LTBI can be
given treatment for LTBI to prevent them from getting
TB disease. The patient should be told about his or her
right to privacy and the measures that will be taken to
maintain confidentiality (see Module 7, Confidentiality
in Tuberculosis Contral, for further information).
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Conditionsthat encour age effective communication.
When the hedth care worker firs meets a patient, he or
she should introduce himsdlf or hersdlf, clearly sating
hisor her title and role with the TB program and the
purpose of theinterview. If the patient and the hedlth
care worker do not speek the same language, an
interpreter should be used (see Module 9, Patient
Adherenceto Tuberculoss Trestment, for additiond
information on working with interpretors). Becauseit
isimportant to make the patient as comfortable as
possble, the hedth care worker should ensure thet the
interview takes place under conditions that encourage
effective communication. These conditionsinclude

# Arranging for privacy and maintaining confidentiality
and assuring the patient thet al information will be
kept private

# Creating an environment rlaively free of disractions
and interruptions

# Ligening atentively and respectfully to the patient
(for example, St down near the patient and use open,
relaxed body language)

# Beng objective and nonjudgmentd (for example, be
patient, not accusatory, and never show frudration)
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Understanding the patient's
point of view isvery
important.

It isvery important to
edablish atrugting
relaionship with the patient.

If apatient trusts or has
confidencein hisor her
hedth care worker, he or she
ismore likely to bewilling
and ableto follow
ingtructions and advice and to
cooperate in the contact
investigation.

Understanding the patient’ s point of view isvery
important. It isimportant to

# Maintain open, frank communication with theatient

# Ligen and try to underdand the patient’s
knowledge, bdiefs, and fedingsabout TB  diseese
and trestment

# Beopen minded about the patient’ sbeliefsand
cultural expectations

# Reoognize and addressthe patient’ sfears about the
illness

# Communicate clearly so that the patient can
understand the messages

# Treat the patient with dignity and respect
#  Provide needed information and educeation
# Mantan the patient’s confidence

Egablishing atruging relationship. Itisvery
important to establish atrusting rdaionship with the
patient. Trust impliesafirm reliance by the patient on
the integrity, ability, and character of the hedlth care
worker. If apatient trusts or has confidencein hisor
her hedth care worker, he or sheismorelikey to be
willing and ableto follow ingructions and advice and
to cooperate in the contact invedtigation. Theinitid
interview isagood timeto begin to deveop trust. Indl
likelihood the establishment of atruetrusting
relationship between the hedth care worker and the
patient will develop over time through various
interactionsthat will test the relationship. However, the
foundation from which atrugting relationship can be
established begins at theinitid interview.



By bringing hisor her hedth
problem to the attention of a
hedth care worker, the
patient is entrusting persond
and private information to the
hedth care worker.

Itiscriticd to determinethe
patient’slevel of
undergtanding about TB and
then work from thisbas's
toward developing an
accurate understanding. To
be certain that the patient has
an accurate understanding,
the hedth care worker should
ask the patient whet he or she
has understood.
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By bringing hisor her hedlth problem to the attention of
ahedth care worker, the patient is entrusting persona
and private information to the hedth careworker. As
the hedlth care worker interviews the patient, the patient
may divulge information about lifestyle choices and
risky, evenillega behaviors, such asinjection drug use.
In addition, some patients may reved that they resdein
the United Statesillegally and fear being reported to
Immigration authorities. It is extremey important that
the hedlth care worker safeguard patient information
and assure the patient that thisinformation will not be
shared with authorities or prevent the patient from
recaiving hedlth services (see Module 7, Confidentidity
in Tuberculoss Control). Thetime and concern taken
with the patient at theinitid interview servesto
establish rgpport and mutud trugt, critica factorsin
ensuring collaboration and cooperation with contact
investigation as wdl| as adherence to follow-up vists.

Educating the patient. The patient may havelittle or
no knowledge of TB or may have misconceptions about
TB. Itistherefore criticd during theinterview for the
hedth care worker to first determine the patient’ s leve
of undergtanding about TB and then work from this
basis toward devel oping an accurate understanding. To
be certain that the patient has an accurate
understanding, the hedlth care worker should ask the
patient what he or she hasunderstood. At thistime, it
may be necessary to spend extratime addressng any
particular concerns the patient may have.
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An open-ended question is
one that cannot be answered
with asimple“yes’ or “no.”

Open-ended questions. During the interview the
health care worker will ask the patient many questions.
One way that the health care worker can learn more
about the patient’ s symptoms, the places the patient has
spent time while infectious, and the contacts who may
have been exposed to the patient is through the use of
open-ended questions.

An open-ended question is one that cannot be answered
withasmple*“yes’ or “no.” Open-ended questions are
designed to dlicit the patient’ s knowledge, fedlings, and
beliefs by beginning with words that demand an
explanation, like

What?

Why?

Who?

When?

# How?

*® E R H

In addition, phrases that begin with “Tell me about” or
“Explain to me&” may be helpful in diciting
information. Such questions are used when a hedlth
care worker needs to explore complex issues that do not
have afinite or predetermined set of responses.

The questions in Table 6.4 are examples of open-ended
questions that can be used in the contact investigation.
These open-ended questions may assst health care
workers ng the patients understanding of TB, as
well asin identifying contacts who may have been
exposed to an infectious TB patient.
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Table6.4

Examplesof Open-Ended Questionsfor Contact I nvestigation

R O O O K K K R

I+

R OH OH OH K

What symptoms do you have?

Whendid your symptoms begin?

How long have you had these symptoms?
Who are the people who visit your home?
What places do you go to on adaily basis?
What isyour daily routine?

How do you get to work?

Who do you ride to work with?

What isthe room like where you spend most of your time at
work?

Who are the people you spend time with at work, at church,
etc.?

Who are the people you see every day?
What do you do in your free time?
What are your hobbies?

Who do you deep with each night?
Where else do you deep?

Where did you go on vacation?

Open-ended questions such as these are useful during
the contact investigation interview. They are astarting
point only. The health care worker should ask many
more questions about the names and locations of the
possible contacts and ensure that al contacts are
notified and scheduled for testing.
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The hedlth care worker and
the patient should decide who
will notify the contacts and
make appointments for them
to receive TB testing at the
health department.

If the hedlth care worker is
going to notify the contacts,
he or she should assure the
patient that the contacts will
not be told who identified
them as a contact.

The health care worker
should schedule afollow-up
interview with the patient to
identify more contacts.

Completingthelnterview

Before completing the interview, the health care worker
and the patient should decide who will notify the
contacts. Some TB patients prefer to notify their
contacts themselves, especialy when the contacts are
family members or closefriends. Others prefer that the
health care worker notify the contacts.

Again, the patient’s confidentidlity is very important. |If
the health care worker is going to notify the contacts, he
or she should assure the patient that the contacts will
not be told who identified them asa contact. Either
way, the health care worker should get the names and
locations of the contacts and ensure that all contacts are
notified and scheduled for testing.

Potential barriers of the contacts to complying with
testing should be identified through discussion with the
patient. For example, if it is determined that a contact
isunlikely to appear at the health department for
testing, the health care worker may decide to conduct
testing in the field.

The health care worker should redlize that the patient
may nhot be able to recal al of the names of possible
contacts at the initial interview, especidly if the
interview occurs around the same time as the diagnosis.
The health care worker should provide the patient with
an opportunity to provide other contacts asthey are
remembered. The hedth care worker can encourage the
patient to phone the health department if he or she
remembers other contacts. In addition, the health care
worker should schedule a follow-up interview with
the patient to identify more contacts.
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Study Questions 6.16-6.18

6.16. What are some strategiesthe health careworker can use to conduct effective
interviews?

6.17. What arefour conditionsthat encour age effective inter views?

6.18. If thepatient isnot abletorecall all of hisor her contactsat theinitial interview,
what can the health careworker do to obtain moreinfor mation about contacts?

Answers on pages 110-111.
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Case Study 6.3

Matilda Landersisa 73-year-old resdent at the Washington County Nursng Home who
has been hospitalized for a seriousrespiratory illness. She has been reported to the
health department as a suspected TB case, and you are the health care worker assigned
to conduct a contact investigation. You have conducted a medical record review and
found thefollowing infor mation.

Siteof TB disease: laryngeal TB suspected

TB symptoms. hoar seness, cough, fatigue, weight loss

Smear results. AFB positive (3+) on 5/23/99

Cultureresults: pending

Chest x-ray results: cavity in left upper lobe

TB treatment: four-drug regimen begun on 5/24/99

# What additional information is needed to establish the period of infectiousness?
How will you get thisinformation?

# What other information will you ask for when you conduct a patient interview with
Ms. Landers?

Answers on pages 122-123.




Field Investigation
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Doing afield investigation
means visiting the patient’s
home or shelter, workplace
(if any), and the other places
where the patient spent time
while infectious.

During field vidits, the hedlth
care worker should observe
environmental characterigtics,
identify additional contacts,

and look for evidence of
other contacts who are not

present.

Fiddvistsareaso used to
interview and skin test close
contacts, educate the
contacts, and refer contacts
who have TB symptoms for
evauation.

What | saField | nvestigation?

The next step isto conduct afield investigation. This
means visiting the patient’s home or shelter, workplace
(if any), and the other places where the patient said he
or she spent time whileinfectious. Thefield
investigation is important and should be done even if
the patient interview has already been conducted. The
purpose of the field investigation is to identify contacts
and evaluate the environmental characteristics of the
place in which exposure occurred. The field
investigation may provide additional information for
the risk assessment and identify additional contacts.
During field visits, the health care worker should

# Observeenvironmental characteristicssuch as
room size, crowding, and ventilation, to estimate the
risk of TB transmission

# Identify additional contacts(especialy children)
and their locating information, such as phone
numbers and addresses

# Look for evidence of other contactswho may not
be present at the time of the visit (Figure 6.5) (for
example, pictures of others who may livein or visit
the house, shoes of others who may livein the
house, or toys left by children)

# Interview and skin test close contactswho are
present and arrange for reading of the results

# Educate the contactsabout the purpose of a
contact investigation, the basics of transmission, the
risk of transmitting M. tuberculosisto others, and
the importance of testing, treatment, and follow-up
for TB infection and disease
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# Refe contactswho have TB symptoms to the
hedth department for amedica evauation,
including sputum collection

Figure 6.5 The health care worker is conducting a field investigation.
Sheislooking for evidence of other contacts (for example, pictures of
otherswho may livein or visit the house, shoes of others who may live

in the house, or toys left by children.

Hedlth care workers should remember to follow

Health care workers should infection control precautions while visiting a potentialy
remember to follow infection infectious TB patient at home or in any other location.
control precautionswhile These precautions may include wearing a persona
visiting a potentialy respirator (see Module 5, Infectiousness and Infection

infectious TB patient. Control).
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Hedth care workers should
become familiar with policies
and recommendations of

locd law enforcement
agencies and health
department administration
regarding persona security.

Another critical consideration during field
investigations is safety. Health care workers should
become familiar with policies and recommendations of
local law enforcement agencies and heath department
administration regarding persona safety. Current
information on local high-risk areasfor crime can be
very valuable in planning and conducting safe field
visits. Genera safety precautions that are
recommended for the health care worker include

# Wearing an identity badge with a current photo

# Working in pairs when visiting a potentially
dangerous area

# Informing someone of your itinerary and expected
time of return, especidly if you anticipate problems

ol
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Study Questions 6.19-6.21

6.19. What isafield investigation?

6.20. List sxtasksa health careworker should perform during a field investigation.

6.21. List threegeneral safety precautionsthat arerecommended for the health care
wor ker swho conduct field investigations.

Answers on pages 112-113.
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Case Study 6.4

Carmen isa 24-year-old TB patient. Shewasrecently diagnosed with TB by the medical
director of the college health center on campus. Carmen isnot from the United States.
Sheliveswith her aunt and istaking classes at the local college. Susan, the health care
worker, isconducting a field investigation. Susan has already conducted a patient
interview with Carmen while shewasin the hospital. Intheinterview, Carmen only
identified her aunt, aswell asthreefriendsfrom college as contacts. Refer back to
Figure 6.5 on page 50 and use the photo to assist in answering the following question.

# Based on what isvisiblein the photo on page 50, isthere evidence of any possible
contactsin Carmen’s house other than her aunt?

Answer on pages 123-124.
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Risk Assessment for M. tuberculosis Transmission

Assessing therisk of
transmission helps determine
which contacts should be
given high priority for testing
and evauation.

Therisk of transmission
depends on three main
factors. the infectiousness of
the TB patient, the
environmental characteristics
of each place, and the
characterigtics of the

contact’ s exposure.

Estimating the period of
infectiousness helps
determine which contacts
have actually been exposed
to TB.

Risk of Transmission

Based on the information obtained during the medical
record review, the patient interview, and thefield
investigation, the risk that M. tuberculosis was
transmitted in each place and the risk to the individual
contacts in that place must be assessed. Assessing this
risk is crucia because it helps determine which contacts
should be given high priority for testing and evaluation.
Therisk of transmission depends on three main factors:

# Theinfectiousnessof the TB patient
# Theenvironmental characteristicsof each place

# The characteristics of the contact’ sexposure

I nfectiousnessof theTB Patient

The infectiousness of the TB patient as a factor for M.
tuberculosistransmission is dependent upon the
duration of time over which the patient was infectious,
aswdll asthe estimated degree of infectiousness. The
degree of infectiousness is estimated from information
on the patient’ s symptoms, sputum smear results, and
other conditions affecting infectiousness that should
have been collected during the medical record review
and the patient interview. The greater the degree of
infectiousness, the more likely transmission will occur.
Estimating the period of infectiousness and determining
the degree of infectiousness were covered earlier on
pages 24-25.



Therisk of transmissonina
particular place depends on
the concentration of
infectious droplet nucle in
theair.

The concentration of droplet
nuclei depends on three
environmental characteristics:
the size of the room, the
amount of ventilation, and
presence of air cleaning
systems.

Therisk of transmisson is
high when an infectious TB
patient isin asmall, enclosed
gpace that is crowded.

In rooms with good
ventilation, the concentration
of droplet nucle islower, and
therisk of transmission is
lower.
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Environmental Characteristics

Therisk of transmission in a particular place depends
on the concentration of infectious droplet nuclel in the
air — that is, the number of droplet nuclel in acertain
amount of air. The greater the concentration of droplet
nucle, the more likely that TB organisms have been
transmitted. The patient’ s infectiousness affects the
number of droplet nuclel generated. In addition, the
concentration of droplet nuclei in aroom depends on
three environmental characteristics (Figure 6.6):

# Sizeof theroom
# Amount of ventilation

# Presenceof air cleaning systems

Sizeof theroom. Therisk of transmission ishigh
when an infectious TB patient spendstimein asmall,
enclosed space. It isaso high when many people are
crowded together in close physical proximity to each
other. Therisk of transmission is lower when an
infectious patient isin a very large room that is not very
crowded.

Amount of ventilation. Inaroom that iswell
ventilated (for example, aroom with an open window
or an air ventilation system), fresh air comes into the
room, diluting the concentration of droplet nuclei.
Also, some of the droplet nuclel in the room may be
carried outside. Therefore, in rooms with good
ventilation the concentration of droplet nuclel, and
therefore the risk of transmission, islower. In rooms
that receive no ventilation, the risk of transmissionis
increased.
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Environmental Factors Affecting the Concentration of Droplet Nuclei*

Higher Risk of TB Lower Risk of TB

Room size lI B
Smaller room Larger room
{higher concentration {lower concentration
of droplet nuclei) of droplet nuclei)
Ventilation
Mot ventilated Well ventilated
(open windows)
Air Cleaning

No HEPA filter HEPA filter

*The concentration of droplet nuclei also depends on the infectiousness of the patient

Figure 6.6: Environmental factors affecting the concentration of droplet nuclei



Infectious droplet nuclel can
be removed from the air by
HEPA filters or killed by
ultraviolet lights.

The length and closeness of
exposure between the patient
and a particular contact are
the key factorsin ng
the contact’ s risk of
becoming infected.

Close contacts are more
likely to become infected
with M. tuberculoss than
contacts who see the patient
less often.

Close contacts are also found
in places other than the
household of the patient.
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Air cleaning systems. Infectious droplet nuclel can be
removed from the air if the air isfiltered through high-
efficiency particulate air (HEPA) filters. Alternatively,
the tubercle bacilli contained in the droplet nuclei can
be killed by ultraviolet lights (see Module 5,
Infectiousness and Infection Control). These features,
which are used in many hospitals and in some shelters,
clinics, correctiond facilities, and drug treatment
centers, may lower the risk of M. tuberculosis
transmission.

Characteristicsof the Contact’ sExposure
The length and closeness of exposure between the
patient and a particular contact are the key factorsin
assessing the contact’ s risk of becoming infected.
Contacts at higher risk are those who

# Frequently spend alot of time with the patient
# Have been physicaly close to the patient

Close contacts Close contacts are persons who had
prolonged, frequent, or intense contact with a person
with TB while he or she was infectious. Close contacts
are more likely to become infected with M. tuberculosis
than contacts who see the patient less often, especidly

if time is spent together in small or crowded, poorly
ventilated places. Close contacts usualy include anyone
who has been physicaly close to the patient, such as
anyone who has shared a house or room with the patient
or has frequently spent time with the patient (i.e.,
recreation, leisure, work, or school). Close contacts
arealso found in places other than the household of
thepatient.

S/
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The factors affecting the risk of transmission are
summarized in Table 6.5. When it is unclear whether a
contact is at higher risk according to these factors (for
example, if the exposure may or may not have occurred
before the period of infectiousness), it is better to be

cautious and consider the contact at higher risk.

Table6.5

FactorsAffectingtheRisk of TB Transmission

Factor

Contactsat Higher Risk

Infectiousness of the TB patient

Contacts exposed to patients with a high degree of
infectiousness based on the following factors

# Larynged or pulmonary TB

AFB sputum smear-positive

H
# Cavitary disease on chest x-ray
# Cough

#

Positive culture for Mycobacterium tuberculosis

Environmental characteristics

Contacts exposed to the patient in
# Small or crowded rooms
# Areasthat are poorly ventilated

# Areaswithout air-cleaning systems

Characteristics of the contact’s
exposure

Contacts who
# Frequently spend alot of time with the patient

# Have been physically close to the patient
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6.22.

6.23.

6.24.

6.25.

Answers on pages 113-114.

Study Questions 6.22-6.25

What three main factor s should be considered in therisk assessment for TB
transmission?

Why isit important to know the period of infectiousness?

Name three environmental characteristicsthat would put contacts at higher risk
of infection.

Which contactsare at higher risk of becoming infected?
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Case Study 6.5

A health careworker hasjust interviewed a 47-year-old TB patient, Derrick Jones.
Derrick hashad a cough for about 2 monthsand started treatment for TB disease 3 days
ago. Helivesalonein a small apartment on 41t Street. Heiscurrently unemployed, but
in the past 2 months he hasworked the night shift with two other employees at the
convenience storeon 39th Street. During the day, Derrick goesto friends apartments
nearby or staysin hisapartment towatch TV. He often goesto thelocal bar in his
neighbor hood with hisfriends Reggieand Mevin. Heusually eatsat one of two
restaurants—the 39th Street Diner or Susi€ sKitchen.

Hisgirlfriend, Tonya, ispresent at theinterview and isawarethat Derrick isbeing
treated for TB. Derrick says she spendsthe night several timesa week and often brings
her 2-year-old son. When Tonya leaves, Derrick saysthat another girlfriend, Kelly, has
stayed over about 10 timesin the past 2 months. Last month, Derrick spent several days
at Kelly’shouse, where she liveswith her mother.

# Based on thisinformation, who arethe potential contacts? Which contacts are at
higher risk for infection and why?

# Whilethehealth careworker isat Derrick’sapartment for theinterview, what else
should be done?

Answers on pages 124-125.
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Decision About Priority of Contacts

To use time and resources
wisely, the contact
investigation should be
focused on the contacts who
are most at risk.

Close contacts usualy
include people who had
close, regular, prolonged
contact with the TB patient
while he or she was
infectious, especidly in
small, poorly ventilated
places.

Contacts with less intense or
less frequent exposure are
classified as other-than-close
contacts, and they should be
given alower priority for
testing.

High-Priority Contacts

To use time and resources wisdly, the contact
investigation should be focused on thehigh-priority
contacts, the contacts who are most at risk for
developing TB infection or TB disease. In other words,
the highest priority for testing should be given to

# Contactswho are most likely to be infected based
on the risk that M. tubercul osiswas transmitted

# Contactswho areat high risk of developing
diseaseif infected, including young children less
than 4 years of age, HIV-infected and other
immunosuppressed persons, and persons with certain
medical conditions (Table 6.6, page 64).

ContactsMost Likely tobel nfected

These are people who had close, regular, prolonged
contact with the TB patient while he or she was
infectious, especidly in smal, poorly ventilated places.
These contacts are classified asclose contacts, and
usually include people who have shared a house or
room with the patient or spent time with the patient
frequently during the period of infectiousness. Contacts
with less intense, less frequent, or shorter durations of
contact to the TB patient are classified asother-than-
closecontacts and they generdly should be given a
lower priority for testing.
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The priority givento a
contact can change over time
as new information is
collected and old information
is updated and revised.

It isnot dways possible to easily classify contacts as
“closg” or “other-than-close” right away because the
hedlth care worker may continue to receive information
as the contact investigation continues. Contacts who are
considered to have the most exposure to the patient
should receive highest priority and contacts who have
the least exposure should be given the lowest priority
based on available information. The priority givento a
contact can change over time as new information is
collected and old information is updated and revised.
Decisions about the prioritization of contact
investigations should be made by supervisory and
clinical staff. For example

# A family member who livesin the same home or
gpartment asthe patient is a close contact; afamily
member or friend who lives el sawhere but visitsfor a
few hours every other week is an other-than-close
contact

#  Likewise, the coworker of an infectious TB patient
who works aongside the patient each day for severd
hoursin asmall restaurant kitchen is a close contact;
adeivery person who brings produce to the
restaurant 2 days aweek and is exposed to the
patient for 15 minutes each timeis an other-than-
close contact

# A person who drinks with the patient at the local bar
for afew hours three times aweek is a close contact;
a person who plays pool with the patient two times
each month is an other-than-close contact



A very low priority contact
would be someone who met
the patient once or twice
briefly during the period of
infectiousness.

People with certain
conditions should be given
high priority for TB testing,
regardless of whether they
are close contacts or other-
than-close contacts.
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A very low priority contact would be someone who met
the patient once or twice briefly during the period of
infectiousness. If there is evidence that close contacts
have been infected, then other-than-close contacts may
betested.

By using the factorsincluded in Table 6.6 to assessa
contact’ s risk of becoming infected, it should be
possible to define agroup of close contacts. those
persons who are most likely to have been infected.

Contactsat High Risk of Developing TB
Diseaseif I nfected

Some conditions, such asHIV infection,
immunosuppressive therapy, and low body weight,
increase the risk that TB infection will progressto TB
disease (see Module 1, Transmission and Pathogenesis
of Tuberculosis). Contacts with these conditions should
be given high priority for TB testing, regardless of
whether they are close contacts or other-than-close
contacts. Young children lessthan 4 years of age
should a'so be given high priority for testing, because
they can develop serious forms of TB disease very
quickly after infection.

The high-priority contacts for testing are summarized in
Table 6.6.
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Table6.6
High-Priority Contactsfor Testing

Contacts Mogt Likely to Be Infected

(Close Contacts)

Contactsat High Risk

of Developing TB Disease Once I nfected

9

© © O ©

9
9
9

9

9

# Contacts exposed to patients with ahigh
degree of infectiousness based on the
following factors:

Laryngeal or pulmonary TB
AFB sputum smear-positive
Cavitary disease on chest x-ray
Cough

Positive culture for Mycobacterium
tuberculosis

# Contacts exposed to patientsin

Small or crowded rooms
Areasthat are poorly ventilated

Areas without air-cleaning systems

# Contacts who

Frequently spend alot of time with the
patient

Have been physically closeto the
patient

# Contacts who are young children less than
4 years of age

#

Contacts with any of these conditions:

©O © © © © © © © ©

HIV infection

Injection of illicit drugs
Diabetes mellitus

Silicosis

Prolonged corticosteroid therapy
Immunosuppressive therapy
Certain types of cancer

Severe kidney disease

Certain intestinal conditions

Low body weight (10% or more below
idedl)



DTBE 
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Study Questions 6.26-6.28

6.26. Which contactsshould beclassified asclosecontactsand aremost likely tobe
infected?

6.27. Which contactsareat high risk of developing TB diseaseif infected?

6.28. Which contactsshould beconsidered high-priority contactsfor testing?

Answers on pages 114-115.
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Case Study 6.6

You arein charge of the contact investigation for 35-year-old Hector Gonzalez, who is
strongly suspected of having pulmonary TB disease. Oneweek ago, Hector cameto the
health department complaining of night sweats, a 10-pound weight loss, and a per Sstent
cough that haslasted about a month. His sputum smearswer e positive for AFB, and he
started four-drug treatment for TB disease.

When you interviewed Hector 3 days ago, you found out that he lives with his 32-year -
old wife, Mimi; two sons, L uis, 2, and Javier, 4; and hismother-in-law, Alma, 65.
Hector’s cousin, Henry, has stopped by the house a few timesin the past month. Hector
informed you that Henry hasbeen HIV positivefor 2 years.

Hector ridestowork every day with hisfriend Joe. Theridelastsabout half an hour.
Hector worksin a car assembly plant. About 100 employeeswork in the main room with
Hector, but theroom isdivided into several sections. Thereare 20 peoplein Hector’s
section, and 4 of these people are assigned to work closely with Hector. Hector eats
lunch outside every day with these 4 coworkers.

About twice a week and on weekends, Hector goesto a small neighborhood bar located
in the basement of a building. At the bar, Hector spends most of thetime talking to the
bartender.

# Which contacts would you consider close contacts?

# Which contactswould you evaluatefirst (the high-priority contacts)?

Answers on pages 125-126.
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TB testing should be donein
an orderly manner, starting
with the highest-priority
group of contacts.

Contacts should be evaluated
for TB infection and TB
diseasewith at least a
medical history and a
Mantoux tuberculin skin test.

Any contact who has TB
symptoms should be given
both a chest x-ray and a
Sputum examination.

What DoestheEvaluation I nclude?
Evauation of TB contacts should be done in an orderly
manner, starting with the highest-priority group of
contacts. Contacts should be evaluated for LTBI and
TB disease. Thisevauation includes at least

# A medica history and
# A Mantoux tuberculin skin test (unlessthereisa

previous documented positive reaction)

For immunosuppressed contacts or contacts who are
under 4 years of age, the evaluation should also include
achest x-ray, regardless of skin test result, because of
the possihility of afase-negative reaction to the
tuberculin skin test and risk of early progressonto TB
disease if infected (see Module 3, Diagnosis of
Tuberculosis Infection and Disease).

In addition, any contact who has TB symptoms should
be given both a chest x-ray and a sputum examination.

Medical History

Contacts should be asked about their

History of TB infection or disease

Documented previous tuberculin skin test results
Previous treatment for TB infection or disease
Previous exposureto TB

Risk factors for developing TB disease

O R OB OB H

Current symptoms of TB
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Contacts should be
guestioned about risk factors
for HIV and offered
counseling and testing if their
HIV satusis not known and
they are at risk.

A reaction of 5 or more
millimeters of induration is
considered positive for
contacts.

During a contact
investigation, people who
have apostive reactionto a
tuberculin skin test should be
further evaluated for TB
disease, regardless of whether
or not they were vaccinated
with BCG.

Contacts should be questioned about risk factorsfor
HIV and offered counseling and testing if their HIV
status is not known and they are at risk.

Mantoux Tuberculin Skin Test

All high-priority contacts should be given a Mantoux
tuberculin skin test; areaction of 5 or more
millimeters of induration is consdered postive for
contacts. Some contacts may indicate that they have
been vaccinated with BCG. BCG (bacillus Calmette-
Guérin) isavaccinefor TB disease that isused in
developing countries. However, it israrely used in the
United States because studies have shown that it is not
completely effective. People who have been vaccinated
with BCG may have a positive reaction to the
tuberculin skin test even if they do not have TB
infection. Thisiscaled afase-postivereaction. There
is no reliable way to distinguish a positive tuberculin
reaction caused by avaccination with BCG from a
reaction caused by true TB infection. During a contact
Investigation, people who have a positive reaction to
atuberculin skin test should befurther evaluated
for TB disease, regardless of whether or not they
wer e vaccinated with BCG (see Module 3, Diagnosis
of Tuberculosis Infection and Disease).

Contacts who have a previoudy documented positive
tuberculin skin test should not receive another skin tet,
but should be evaluated for symptoms of TB disease,
and asked about any history of treatment for TB
infection or TB disease, and may need a chest x-ray.
Depending on the results of the evaluation, some of
these contacts may be candidates for treatment for LTBI
or TB disease.



Contact I nvestigationsfor Tuberculosisgz

............ Contacts who are skin tested less than 10 to 12 weeks

The time span between the after their last exposure to a patient with infectious TB
date of an initial skin test may have afalse-negative reaction, because they may
with a negative reaction and not yet be able to react to the tuberculin. It takes2 to
the date that is10to 12 12 weeks after TB infection for the body’ s immune
weeks after exposureiscalled system to react to tuberculin. For this reason, contacts
the window period. of someone with infectious TB disease who have a

............ negative initial skin test reaction should be retested 10
to 12 weeks after the last contact with the person who
has TB disease. The time span between the date of an
initia skin test with a negative reaction and the date
that is 10 to 12 weeks after exposureiscalled the
window period. After thewindow period hasended,
arepeat skin test should be administered to each
contact who had an initial negative reaction.

For example, a contact whose last exposureto TB
occurred on July 1 has an initia negative skin test
reaction on August 1, only 4 weeks after hisor her
exposure. This contact should have a repeat test
between September 15 and October 1, or 10 to 12
weeks after exposure. The contact’ swindow period is
from August 1 through October 1 (Figure 6.7).

............ Aswith adults, children should be retested 10 to 12

Infants under 6 months of age weeks after exposure. Infants under 6 months of age
may have afalse-negative may have afase-negative skin test reaction because
skin test reaction. their immune systems are not yet able to react to

............ tuberculin. Infants need careful clinical evauation.
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Sample Timelineto Determine Window Period for
Tuberculin Skin Testing

contact’s last exposure to TB patient

Only 4 weeks have passed since |

Contact's window period is the time span
between contact’s initial tuberculin skin test
with a negative reaction and the date
that is 10 to 12 weeks after contact's
last exposure to TB patient

June 15

— !
— - Contact should have
Contact’s last Initial tuberculin repeat tuberculin
exposure to TB _skin test skin test 10-12 weeks
patient is negative after last exposure
July 1 July 15 Augustl  August15 September 1 September 15 October 1 October 15

Figure 6.7 Sample timeline to determine window period.

All contacts who have a
positive skin test reaction

should be given a chest x-ray.

Chest X-ray

All contacts who have a positive skin test reaction with
an induration grester than 5 mm or who report any TB
symptoms should be given a chest x-ray. The purpose
of the chest x-ray is to rule out the posshility of TB
disease and to look for signs of old TB disease before
trestment for LTBI is Started. The results of a chest x-
ray aone cannot confirm that a person has TB disease;
smear and culture evaluations are necessary if the chest

x-ray results are abnormal.
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Contacts who have TB
symptoms, are HIV-infected,
or have other immuno-
suppressed conditions, or are
under 4 years of age should
also have achest x-ray at the

sametimetheinitial skin test

isdone.

Other high-risk close contacts
that may be considered for
treatment of LTBI need a
chest x-ray to exclude TB
disease.

Any contact who has an
abnormal chest x-ray or TB
symptoms should have three
Sputum specimens collected,
regardless of hisor her skin
test reaction.
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Certain contacts should have a chest x-ray to evauate
for TB diseaseat the sametime theinitial skintestis
done, including those who

# Have TB symptoms

# AreHIV-infected or have other
immunosuppressed conditions

# Areunder 4 years of age

Because of their high risk of quickly developing TB
disease, HIV-infected and other immunosuppressed
contacts and young children may aready have TB
disease by the time of the contact investigation.

In addition, if many close contacts have a positive skin
test reaction, other high-risk close contacts may be
considered for trestment for LTBI even if the initia
skin test reaction isnegative. Thisis especialy true if
theinitia skin test was given during the window period
or if afalse-negative reaction is suspected. Such
persons need a chest x-ray to exclude the possibility of
TB disease before they begin treatment for LTBI.

Sputum Examination

Any contact who has an abnormal chest x-ray or who
has TB symptoms should have three sputum specimens
collected on different days for smear and culture
examination, regardless of hisor her tuberculin skin test
reaction. The results of the smear examination can be
used to help determine the person’ sinfectiousness,
athough a negative smear does not rule out the
possibility of TB disease (see Module 3, Diagnosis of
Tuberculosis Infection and Disease).
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Study Questions 6.29-6.32

6.29. For all high-priority contacts, what procedures should be done during
evaluation?

6.30. Inwhat stuation should tuberculin testing of contacts be repeated?

6.31. Which contacts should be given a chest x-ray?

6.32. What isthe purpose of a soutum examination and when should one be done?

Answers on pages 115-116.




Contact I nvestigationsfor TuberculosisQ}

The high-priority contactsyou identified in Case Study 6.6 (page 66) for Hector
Gonzalez, a patient suspected of having TB disease, were

#

¥ R Kk ¥

These contacts (a total of 11) are being tested by the contact investigation team. Five
week s have passed since the contacts wer e last exposed to Hector while he was infectious.

#

None of the contacts had TB symptoms. The skin test resultswere asfollows.

#

Answers on pages 126-127.

Case Study 6.7

Household members: Mimi (wife), Luisand Javier (sons), Alma (mother-in-law)
Closefriend: Joe

Four coworkerswho work closaly with Hector

Bartender at thelocal bar

Hector’s cousin Henry, who hasHIV infection

Which contacts should be evaluated with a medical history and skin test? Which
contacts also should be given a chest x-ray?

Newly identified poditivereaction: Mimi, 32 (11 mm); Javier, 4 (13 mm)

Negative reaction: Luis, 2 (0 mm); Alma, 65 (3 mm); Joe (3 mm); Henry, HIV+ (0
mm); Coworker A (2 mm); Coworker B (0 mm); Coworker C (0 mm); Coworker D (3
mm); the bartender (0 mm)

What follow-up testing and treatment are needed for contactswith a positive skin test
reaction?
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Case Study 6.7 (Continued)

# Should any follow-up testing or treatment be given to contacts with a negative
skin test reaction at thistime?

# Which contacts should receive arepeat skin test? When should therepeat test be
performed?

Answers on pages 127-128.
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Treatment and Follow-up for Contacts

Treatment

The following contacts should be evaluated for
treatment for LTBI:

# Contacts who have a positive tuberculin skin
test reaction and no evidence of TB discase

# High-risk contacts who have anegative
tuberculin skin test reaction, such as children
under 4 years of age, HIV-infected people, and
other high-risk contacts who may develop TB
disease very quickly after infection

............ Contacts recently infected with M. tuberculosisare a

Recently infected contacts are high-priority group for treatment for L TBI because they
ahigh-priority group for are at high risk of developing TB disease. (The highest
treatment for LTBI because risk of developing TB diseaseisin thefirst 2 years after
they are at high risk of infection.)

developing TB disease.

............ Some contacts who have a negative tuberculin skin test
reaction (less than 5 millimeters of induration) should

............ be evaluated for treatment for LTBI, after TB disease

Some contacts who have a has been ruled out. These contacts include children
negative skin test reaction under 4 years of age, HIV-infected and other
should be evaluated for immunosuppressed people, and others who may
treatment for LTBI, after TB develop TB disease very quickly after infection.

disease has been ruled out.
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Window period prophylaxis
istreatment for LTBI given
to high-risk contacts with a
negative skin test reaction
lessthan 10 to 12 weeks after
thelr exposure.

HIV-infected contacts or
other immunosuppressed
contacts may be given afull
course of treatment for LTBI,
regardless of their skin test
results.

High-risk contacts (including children under 4 years of
age) with a negative skin test reaction lessthan 10 to 12
weeks after their exposure should start treatment for
LTBI and be retested after the window period ends.
Thisis caledwindow period prophylaxis. If the
second skin test reaction is negative, treatment for LTBI
isusualy stopped. If the second skin test reaction is
positive, they should continue taking treatment for
LTBI. Infants younger than 6 months of age should be
evaluated as discussed previoudly.

HIV-infected contacts or other immunosuppressed
contacts may be given afull course of treatment for
LTBI, regardless of their skin test results, because of
the possibility of afalse-negative skin test result. This
is particularly true when there is evidence of
transmission to other contacts with a similar degree of
exposure and likelihood of a fase-negative skin test
result.

Contacts who have a positive sputum smear or chest x-
ray results suggestive of current TB disease should
begin treatment for TB disease (see Module 4,
Treatment of Tuberculosis Infection and Disease).
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The ultimate goa of the
contact investigation:
complete treatment for LTBI
or TB disease for infected or
sick contacts.

Testing, treatment, and follow-up for contacts are
summarized in Figures 6.8, 6.9, and 6.10, which present
diagramsfor

# Contacts 4 years of age or older
# Contacts under 4 years of age
# Immunosuppressed contacts

The following diagrams are presented as guides only,
and are not meant to substitute for careful consideration
of each contact’srisk of exposure, infection, and
progression to disease. It isimportant to lwayskeep in
mind the ultimate goa of the contact investigation:
treatment for contacts with LTBI or TB disease.
Throughout the process of testing, treatment, and
follow-up, appointment keeping and adherence to
prescribed therapy should be monitored closely (see
Module 9, Patient Adherence to Tuberculosis
Treatment, for further information).
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Testing, Treatment, and Follow-up for
Contacts4 Yearsof Ageor Older

o !

Evaluae wih medical
histary, prysical exam
a7 skin ese

Caess conlacl have
TB sympons¥

V Yes
Evauate for TB dEease

v

Skin test reaction

positive (> 5 mm)? Yes

No

Hava 10 to 12
wetks sassed since
last exposurad

Yes

No
Repes skin test STOP

10012 waeks
after exposure N further avaluation needed,
ne trearment for LTRI

1

Yes Screen with
_

C1est X-ray

- Give full course of
Chest x-ray nomal? Yos | tresiment for LTBY

No

Evaluate for TE disease,
including sputurn exam 1

Skin test reaction
posiive > 5 mm)?

" STOP ™N\_

Ne [urher eval ialion
neaded, no treatment far
LTBI neaded

* High-risk close contacts with a negative reaction may be evaluated for and start LTBI at this point if there is
evidence of recent transmission to other contacts (e.g., many other contacts have a positive reaction).

If repeat skin test is negative, stop treatment for LTBI.
t Some children may be unable to give an adequate sputum specimen. If warranted, a gastric aspirate

should be obtained.

Figure 6.8 Testing, treatment, and follow-up for contacts 4 years of age or older.
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Tegting, Treatment, and Follow-up for
ContactsUnder 4 Yearsof Age

vl

Does contact have
TB symptoms?

l Yes

Evaluate with medical history,
physical exam, skin test,
and chest x-ray

Evaluate for TB disease

|

Noi

Evaluate for TB
disease

No ¥

Have 10 to

No 4

Start treatment for
LTBI

¥

Repeat skin test
10 to 12 weeks
after exposure

v

Skin test reaction
positive (> 5 mm)?

No ¥
L stop N

No further evaluation
needed, no further
treatment for LTBI
needed

Chest x-ray normal?

weeks passed since
last exposure?

Skin test reaction
positive (> 5 mm)?

i Yes

Give full course of
treatment for LTBI

12

l« Yes
STOP

No further evaluation needed,
no treatment for LTBI
needed

Yes Give full course of

treatment for LTBI

Figure 6.9 Testing, treatment, and follow-up for contacts under 4 years of age.
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Testing, Treatment, and Follow-up for
| mmunosuppressed Contacts

o ¥ e

Does contact have
TB symptoms?

Evaluate with medical history, .
physical exam, skin test, Evaluate for TB disease

and chest x-ray

Chest x-ray normal?
No ¥

Evaluate for TB
disease

Skin test reaction
positive (> 5 mm)?

No¢

Have 10 to 12
weeks passed since
last exposure?

l« Yes

Give full course of
treatment for LTBI

Noi«

i Yes

Start treatment , —
for LTBI Consider givin

l treatment for LTBI

Repeat skin test
10 to 12 weeks
after exposure

v

Skin test reaction

positive (> 5 mm)? Yi) Give full course of

treatment for LTBI

Nol

Consider continuing
treatment for LTBI

Figure 6.10 Testing, treatment, and follow-up for immunosuppressed contacts.
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6.33. Which contacts should be evaluated for treatment for LTBI?

6.34. What iswindow period prophylaxis and when should it be used?

Answers on page 116.

Study Questions 6.33-6.34
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Decision About Whether to Expand Testing

Results of testing should be
evauated for evidence of
recent transmission, such asa
high level of TB infection
among contacts, infection in
ayoung child, askin test
conversion in a contact, or a
secondary case of TB disease.

The percentage of contacts
who have a newly identified
positive skin test reaction (5
or more millimeters of
induration) is called the
infection rate for that group
of contacts.

Evidenceof Recent Transmission

After the highest-priority group has been evauated for
TB infection and disease, the contact investigation staff
should evaluate the results of testing for evidence of
recent transmission. Evidence of recent transmission
is provided by any of the following factors:

# A high infection rate among contacts
# Infection in ayoung child
# A skintest conversion in a contact

# A secondary case of TB disease

An evauation of this evidence will help determine
whether testing should expand.

I nfection Rate

The percentage of contacts with asimilar amount of
exposure (e.g., close, other-than-close) who have a
newly identified positive skin test reaction (5 or more
millimeters of induration) is called theinfection rate
for that group of contacts. (Contacts who had a
previoudy documented positive skin test reaction
before being exposed to the TB patient should be
excluded from this percentage.)
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To cdculate the infection rate among a given group of
contacts, the health care worker should follow these
steps:

1. Determine the number of contactswith newly
identified positive skin tests.

# Subtract the number of contactswith a
documented previous positive skin test from the
total number of contacts with a positive skin test
(new or previoudy documented)

2. Next, determine the total number of contacts
without a documented previous positive skin test.

# Subtract the number of contactswith a
documented previous positive skin test from the
total number contacts

3. Findly, determine the infection rate.

# Divide the number of contacts with anew
positive skin test by the total number of contacts
without a documented previous positive skin test

# Multiply by 100; the resulting percentage is the
infection rate for the group of contacts

For an example of how to determine the infection rate,
see Figure 6.11.



gh Contact I nvestigationsfor Tuberculosis

Example of Determining the Infection Rate

Example: Eleven contactswereidentified for areported TB case. One contact had a documented
previous pogtive skintest. The other 10 contacts did not have documented previous skin tests. These
10 contacts were recently tested in connection with the contact investigation; 7 had a pogitive reaction
and 3 had a negative reaction.

Summary:.
11 contacts were identified

# 1 contact had a documented previous pogitive skin test

# 10 contacts had no documented previous skin test
# 7 of the 10 contacts had a newly identified previouspostive skintest
# 3 of the 10 contacts hed a newly identified negetive skin test

1. Determinethe number of contacts with a newly identified positive skin test.
# Subtract the number of contacts with adocumented previous positive skin test from thetotal
number of contacts with positive skin tests (new or previoudy documented)
8 contacts with pogtive skin tests (new or previoudy documented)

-1 contact with adocumented previous positive skin test
7 contactswith newly identified positive kin tests

2. Next, determinethetotal number of contactswithout a documented previouspositiveskin
test.
# Subtract the number of contacts with adocumented previous positive skin test from the total
number contacts

11 totd number of contactsidentified

-1 contact with adocumented previous positive skintest
10 contactswithout a documented previous skin test

3. Finally, determinetheinfection rate.
# Divide the number of contacts with anewly identified postive skin test by the totd number of
contacts without a documented previous postive skin test

# Multiply by 100; the resulting percentege is the infection rate for the group of contacts

7 contactswith anew postive skin test — 70 -
10 contatswithout adocumented previoussiintest < 10 (0% Infectionrate

Figure6.11 Example of determining the infection rate.



For the purpose of a contact
investigation, a contact’s
local community isthe
geographic areawhere he or
she lives and spendstime.

When TB infection or disease
occurs in young children,
given thelr age, thereis
reason to suspect recent
transmission.

A skin test conversion for a
contact is defined differently
from astandard skin test
conversion.
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For the purpose of a contact investigation, a contact’s
local community is the geographic areawhere he or
shelives and spendstime. Thismay be aresidentia
areaor an ethnic community (e.g., groups of people
who emigrated from the same geographic area). Recent
TB transmission is probable when the infection rate in a
group of contactsis greater than the level of skin test
positivity in the local community (based on hedlth
department data or estimates, if available).

I nfection in Young Children

When TB infection or disease occurs in young children,
given their age, thereis reason to suspect recent
transmission. Infected children younger than 4 years of
age and children with certain medica conditions are at
increased risk of progression to TB disease. A positive
tuberculin skin test reaction in a child always warrants
careful assessment. A positive tuberculin reactionin a
child with recent BCG vaccination may be difficult to
interpret. However, if recent exposure has occurred, it
islikely that the reaction is due to true TB infection
(see Module 3, Diagnosis of Tuberculosis Infection and
Disease).

Skin Test Conversionsfor Contacts

A skin test conversion for a contact is defined
differently from a standard skin test conversion. The
American Thoracic Society (ATS) defines a standard
skin test conversion as a previous negative skin test
reaction increasing 10 mm or more within a 2-year
period. This definition of a standard skin test
conversion typicaly appliesto periodic surveillance of
tuberculin-negative persons likely to be exposed to
tuberculosis. For example, the definition for a standard
skin test conversion is used for persons who undergo
regular (e.g., yearly) skin testing as part of a skin testing
program at a health care facility or other setting.
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A skin test conversion for
contactsis defined asa
change from lessthan 5 mm
ontheinitia skintestto a
reaction of greater than or
equa to 5 mm on the second
test, 10 to 12 weeks after
exposure.

When acontact has
developed TB discaseasa
result of transmission from an
index patient, thisiscalled a
secondary case of TB.

A contact investigation
should be conducted
immediately around any
source case or secondary case
or cases discovered during
another investigation.

A skin test conversion for contactsis defined asa
change from less than 5 mm on the initial skintestto a
reaction of greater than or equal to 5 mm on the second
test, 10 to 12 weeks after exposure. Any contact who
has a skin test reaction of 5 mm or more on either the
initia test or the follow-up test (10 to 12 weeks after
exposure) should be evaluated for treatment for LTBI.

Secondary TB Cases

When a contact has developed TB disease as aresult of
transmission from an index patient, thisiscalled a
secondary caseof TB. Contacts of infectious cases
who have new positive skin test reactions are at high
risk of developing TB disease because they have been
recently infected.

It isaso possible that the index patient developed TB
disease as aresult of exposure to a person who still has
infectious TB disease. The index patient may identify a
contact who was the initial source of hisor her TB
disease. Inthisinstance, the contact is considered the
source of transmission for the index patient; if the
source case has not been reported to the hedth
department, this should be done. A contact
investigation should be conducted immediately
around any source case or secondary case or cases
discovered during another investigation.



Evidence of recent
transmission may be
provided by one or more of
the factors discussed.
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MakingtheDecisionto Expand Testing
Evidence of transmission may be provided by one or
more of the factors discussed above. When thereis
evidence of transmission in the first group of close
contacts tested, the likelihood increases that M.
tuberculosishas a so been transmitted to contacts with
less exposure than the close contacts. Therefore, the
testing should be expanded to these contacts. Inthe
example (Figure 6.11), if any of the seven contacts with
anewly identified pogitive skin test reaction is a young
child or has a negative reaction on the first skin test and
apositive reaction on the test 10 to 12 weeks after
exposure (i.e., skin test conversion for contacts), there
IS evidence that M. tuberculosis was transmitted. In
addition, if any of the contacts had TB diseasg, it is
likely to be the result of recent transmission.

The interpretation of the infection rate can be more
difficult. Inour example (Figure 6.11) the infection
rate in the first group of contacts was 70% (Figure
6.11). Thisis much higher than the 5%-10% rate
estimated for most popul ations without risk factors, and
also higher than the 25% rate that may be seen in some
populations with risk factors (e.g., correctional
inmates). Frequently, the health department may not
have data on the expected infection rates from different
communities and populations. In addition, decisions
about expanding contact investigations when the close
contacts are from countries with a high incidence of TB
may be even more difficult because of a high expected
rate of previous infection from exposure in their
country of birth. Decisions about expanding contact
investigations to the next group of contacts should be
made by clinica and supervisory staff based on an
assessment of al available information.
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If there is NO evidence of
recent TB transmisson
among close contacts, then
testing should nat be
expanded to the next group of
contacts.

If there IS evidence of recent
tranamisson, the next-
highest-priority group should
be evduated.

Theinvestigation should
expand to the next group of
contects eech timethereis
evidence of trangmissonin
the group being tested.

If thereisNO evidence of recent M. tuberculosis
transmission among close contacts, thet is,

# |If theinfection rateislower than or smilar
to thelevd of infection in the community

# No young children have a postive skin test reaction
# No contact skin test conversons have occurred
# No contactshave TB dissase

then testing should NOT be expanded to the next group
of contacts. Decisons about expanding contact
investigations should be made by supervisory dlinica
and management daff.

If there IS evidence of recent tranamisson, the next-
highest-priority group should be evduated. The
investigation should expand to the next group each time
thereis evidence of tranamission in the group being
tested. This should be done as soon asit becomes clear
that transmisson has probably occurred (eg., astrong
suspicion of TB disease in acontact or severd skin test
conversons among the last group tested). Oncethe
infection rate in the group being tested is about the
same astheinfection ratein thelocad community and
there are no other factorsindicating recent transmisson,
testing should be stopped (Figure 6.12).

00
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Expanding Contact I nvestigation Testing

Test close contacts and high-priority
contacts identified by risk assessment*

v

Is the infection rate
greater than expected in
the community?

Yes l

Yes Expand testing to next
> highest priority contacts

Any contacts with
TB disease?

A A#
¢ No
Any young

children with new Yes

positive skin test?
¢ No

Any documented ves

conversions?
i No * Complete testing includes both the
initial skin test and a second test

STOP administered after the window period,

if needed.

Figure 6.12 Expanding contact investigation testing.
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The concentric circle
approach is amethod of
testing contactsin order of
their exposure time and their
risk; it includes contacts from
environments where contact
may have taken place
(household or residentidl,
work or school, and leisure or
recreation environments).

The evauation of data collected from contact
investigationsis a complicated process requiring careful
interpretation and consideration of available evidence.
The particular circumstances of each case (e.g., number
of contacts involved, their age, their susceptibility to
TB disease) need to be carefully considered in order to
expand testing to include all those likely to be at risk.

ConcentricCircleApproach

The concentric circle approach (Figure6.13) isa
method of testing contactsin order of their exposure
time (close vs. other-than-close) and risk (high priority
vs. low priority), with the close contacts and other
contacts at high risk of developing TB disecase tested
first. Inthisapproach, the origina TB patient (the
index case) is at the center. Thecircleisdivided into
three concentric rings to represent the three levels of
risk: close (high risk), other-than-close (medium risk),
and other-than-close (low risk). Thecircleisaso
divided, like apie, into segments that represent the
three types of environment where the contact may have
taken place;

# Household or resdential
# Work or school

# Leisureor recreation environments
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Concentric Circle Approach

Household/Residence
Environment

Leisure/Recreation™ ( “ Work/School
Environment ~ - Environment

B Close contacts (high risk)
[ Other-than-close contacts (medium risk)
[] Other-than-close contacts (low risk)

Figure 6.13 Concentric circle approach. Adapted from Etkind SC. Contact tracing
in tuberculosis. In; Reichman L, Hershfield E, eds. Tuberculosis:
A Comprehensive International Approach. New York: Marcel Dekkar;1993:283.
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The highest-priority group
consisting of close contacts
and people at high risk of
developing TB diseaseisin
the closest circle and should
be tested firdt.

People with little or no
exposure to the patient should
not be sought out for testing
unless there is evidence of
transmission among contacts
with more exposure.

The highest-priority group, consisting of close contacts
and of people at high risk of developing TB diseasg, is
the circle closest to the index circle. This meansthat
this group istested first. Close contacts can be found in
each segment of the concentric circle (i.e., household or
residential, work or school, and leisure or recreation
environments). Itisessential to test close contactsin
all segments of the concentric circle, not just the
household segment. Each of the circles represents
groups of contacts, with the highest-priority groups
nearest to the center and the lowest-priority groups
farthest from the center. If thereis evidence of
transmission in one group, then the next outer circle of
contacts should be tested, until thereis no longer
evidence of transmission.

Determining the level of the exposure of contacts or
what “circle’ or priority agiven contact isfor a contact
investigation should be determined by supervisory
clinica and management staff.

Sometimes people who were not identified as close
contacts come to the health department for evaluation
or are present during field investigation and testing
because they think they might have been exposed to the
TB patient.



Requests to expand contact
investigations in institutional
Settings where data show
transmission did not occur
with close contacts are often
driven by fear and
misunderstanding of the risk
of M. tuberculosis
transmission.

As the contact investigation
progresses, the health care
worker should make sure that
all contacts who were
scheduled for testing did
recelveinitial tests and attend
the follow-up appointments.

It isimportant to monitor the
adherence of contacts who
begin aregimen of treatment
for LTBI.
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Likewise, when contact investigations are conducted in
an ingtitutional setting (school or worksite), decisons
about expanding a contact investigation may be guided
by principles other than those discussed previoudy,
which are largely based on observing the number of
documented new infections. For example, hedlth
departments may be requested to test dl the employees
or studentsin a specific setting, even if data show
transmission did not occur with close contacts and thus
the other contacts are not considered at risk for TB
infection. Requeststo expand contact investigationsin
institutional settings where data show transmission did
not occur with close contacts are often driven by fear
and misunderstanding of the risk of M. tuberculosis
transmission. Decisions about expanding testing in
these situations should be made by supervisory clinical
and management Staff.

Asthe contact investigation progresses, the health care
worker should make sure that al contacts who were
scheduled for testing received initial tests and attended
the follow-up appointments (that is, skin test reading
and, if needed, chest x-ray or sputum exam). The
adherence of the index case and of any contact with TB
disease should be monitored to ensure compl etion of
adequate therapy. In addition, it isimportant to monitor
the adherence of contacts who begin aregimen of
treatment for LTBI.
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Study Questions 6.35-6.37

6.35. What factor s show evidence of recent TB transmisson?

6.36. How istheinfection rate calculated for a group of contacts?

6.37. What isthe concentric circle approach?

Answers on pages 117-118.
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Case Study 6.8

The contactsin Case Study 6.7 (page 73) wereretested 12 weeks after their last exposure
to Hector while he wasinfectious. Luisand Henry wer e given window period
prophylaxis during the window period. Theresultsof therepeat skin testing of contacts
with an initial negative reaction are asfollows:

Contact conversons. Negative reactions. Initial Poditive Reactions
Coworker A (11 mm) Alma (4 mm) Mimi (11 mm)
Thebartender (10 mm) Joe (2 mm) Javier (13 mm)

Luis (8 mm) Henry (0 mm)

Coworker B (3mm)
Coworker C (Omm)
Coworker D (4 mm)

# What wastheinfection ratein thisgroup of contacts? Don't forget to include
contactswith an initial positive reaction.

# Theexpected infection ratein Hector’scommunity isabout 12%. Isthereany

evidence of TB transmission in thefirst group of contacts?

# Should testing be expanded to the next group of contacts?

Answers on pages 128-129.
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Evaluation of Contact Investigation Activities

To complete the
Investigation, an evauation
should be conducted with or
by a supervisor.

The Evaluation

To complete the investigation, an evauation of the
contact investigation activities should be conducted
with or by a supervisor to determine such things as

Were an appropriate number of contacts
identified?

Were the highest-priority contacts located and
tested?

Weas the contact investigation performed in all
settings:  household or residence, work or schoal,
and leisure or recreationa environments?

Was the contact investigation expanded
appropriately?

Were contacts completely evaluated (including
second skin test if needed) and given appropriate
therapy if they had TB infection or disease?

How many infected contacts completed a
regimen of trestment for LTBI?

Did al identified cases complete an adequate
treatment regimen?

The answers to these questions will help determine how
successful the contact investigation has been.



Contact I nvestigationsfor Tuberculosisgz

Effective and successful
contact investigations can
help prevent additional cases
of TB infection and disease
and reduce further
transmission of M.
tuberculosis.

Information from individual contact investigations will
be compiled and eva uated by management staff as part
of ongoing program evaluation activities. The results of
these program eval uations are used to

# Determine effectiveness
# ldentify areasin need of improvement

# Prioritize program activities and resources

Program evauation isa critical component of any
program. Evaluation of program performanceis
important to ensure that program resources and
priorities are being used effectively on the highest
priority activities.

TB prevention and control efforts should be targeted to
the groups at highest risk for TB infection, aswell asto
the groups at highest risk for progression from TB
infection to TB disease. Contacts of infectious cases of
TB are one such high-risk group. Effective and
successful contact investigations can help prevent
additiona cases of TB infection and disease and reduce
further transmission of M. tuberculosis
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Study Questions 6.38-6.39

6.38. List seven questionsthat should be answered in an evaluation of a contact
investigation.

6.39. Aspart of program evaluation activities, what will the results of a contact
investigation help management staff determine?

Answers on pages 118-119.




Contact I nvestigationsfor Tuberculosisaz

SUMMARY

A contact investigation is a procedure for

# |dentifying people who were exposed to someone with infectious TB disease
# Evauating these people for latent TB infection (LTBI) and TB disease
# Providing appropriate treatment for those with LTBI and TB disease

A contact investigation is important to find contacts who

# Have TB disease s0 that they can be given treatment, and further transmisson can be stopped
# Have LTBI <0 that they can be given treatment for LTBI

# Are a high risk of developing TB disease and may need trestment for LTBI until it becomes
clear whether they have TB infection

A person with suspected or confirmed TB disease who is the initid case reported to the hedlth
department is caled the index patient. A contact investigation should be done whenever a person
is found to have or is suspected of having infectious TB disease, and it should be started as soon
as TB is diagnosed or strongly suspected in a patient.  The hedlth department is legdly
responsible for ensuring that a complete contact investigation is done for the TB cases reported in
its area.  For a contact investigation to be successful, infected contacts should begin and complete
a regimen of treatment for LTBI. A successful contact investigation can interrupt transmission
and prevent future cases of disease.

A contact investigation should be done when TB is confirmed or there is a high clinical suspicion
of TB. While AFB sputum smear-negative TB disease usudly indicates a lower bacteria burden
than AFB smear-positive disease, and thus a lower risk of transmission, contact investigations for
negative-smear cases usually should be conducted.

There are some instances in which contact investigations are not performed. For example,
extrapuimonary TB (without pulmonary TB) does not carry any risk for transmission and contact
investigations are not performed. Likewise, contact investigations are not performed for people
with diseases caused by nontuberculous mycobacteria only, such as M. avium complex. In
addition, young children with TB disease are rarely infectious, o a contact investigation is
generdly not conducted when a child is found to have TB disease.
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In some Stuations, a source case investigation is conducted to find the source of TB transmisson
when recent transmission is likely. This is usualy done when

# A young child is found to have TB infection or disease

# A severdy immunosuppressed person who does not have a known history of TB infection is
found to have TB disease

# A cluster of tuberculin skin test conversions is found in a high-risk ingtitution (for example,
hedlth care or correctional facility)

In generd, there are three different types of places where patients may spend most of their time.

# Houschold or residence
# Work or school

# Lesure or recreationa environments
A contact investigation involves these steps:

1. Medical record review. Thefirg sep in a contact investigetion is to review the TB patient’s
medical record and ask the clinician for information to determine whether the patient has
been infectious and, if so, when. Knowing about the patient’s infectiousness helps hedlth
care workers decide which contacts are at risk. The hedth care worker collects information
about the ste of TB disease, the patient's TB symptoms, sputum smear and culture results,
results of nucleic acid amplification testing (if available), chest x-ray results, TB treatment,
and method of TB adminigtration. In addition, the period of infectiousness should be
determined. The period of infectiousness is the time period during which a person with TB
disease is capable of transmitting M. tuberculosis. Determining the period of infectiousness
can help focus the contact investigation efforts on those persons who were exposed while the
patient was infectious. There is no universal, well-established method to determine the
period of infectiousness. The beginning of the infectious period is usualy estimated by
determining the date of onset of the patient's symptoms (especialy coughing).

2. Patient interview. The next gep in the contact investigetion is to interview the TB patient.
The patient interview is one of the most critical parts of the contact investigation, because the
hedth care worker who interviews the patient serves as the main link between the hedth
department and the contacts. If the hedth care worker does not communicate well enough
with the patient to get accurate information about symptoms, places, and contacts, people
who need evaduation and treatment may be missed.
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3. Field investigation. The next gep is to conduct a field invedtigation. This means visting
the patient’s home or shelter, workplace (if any), and the other places where the patient said
he or she spent time while possibly infectious. The field investigation is important and
should be done even if the patient interview has aready been conducted. The purpose of the
field investigation is to identify contacts and evaluate the environmental characteristics of the
place in which exposure occurred. The field investigation may provide additional
information for the risk assessment and identify additiona contacts.

The hedlth care worker vidts the places where the patient spent time in order to observe
environmenta characteristics; identify additional contacts; look for evidence of other
contacts; interview and skin test contacts who are present; educate contacts about the purpose
of contact investigation, the basics of transmission, the risk of transmitting tuberculosis, and
the importance of testing, treatment, and follow-up for TB infection and disease; and refer
contacts who have TB symptoms to the hedlth department for a medical evauation including
sputum collection.

4. Risk assessment for TB transmission. Using information about the patient’s period of
infectiousness, the environmental characteristics of the places where the patient spent time,
and the characterigtics of the contacts exposure, the hedth care worker assesses the risk of
TB transmisson. Contacts who spent time with the patient during the period of
infectiousness are at higher risk for exposure and infection, especidly if they had close,
prolonged exposure in a smal or crowded, poorly ventilated area. Also contacts exposed to
patients with a high degree of infectiousness are at risk for TB transmisson.

5. Decision about priority of contacts. To usetime and resources wisely, the contact
investigation should be focused on the high-priority contacts, the contacts who are most at
risk for developing TB infection or TB disease. In other words, the highest priority for
testing should be given to

# Contacts who are most likely to be infected, based on the risk that M. tuberculosis was
transmitted

# Contacts who are at high risk of developing disease if infected, including young children
less than 4 years of age, HIV-infected and other immunosuppressed persons, and persons
with certain medical conditions Contacts with less intense or less frequent exposure are
classfied as other-than-close contacts, and they should be given a lower priority.

6. Evaluation of contacts. Contacts should be evdluated for LTBI and TB disease. This
evauation includes at least a medica history and a Mantoux tuberculin skin test (unless there
is a previous documented positive reaction). For immunosuppressed contacts or contacts
under 4 years of age, the evaduation should aso include a chest x-ray. Any contact who has
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TB symptoms should be given both a chest x-ray and sputum examination. Contacts with a negative
initid skin test reaction to a skin test given less than 10 to 12 weeks postexposure should be retested
after the window period.

7. Treatment and follow-up for contacts. The following contacts should be evauated for treat-
ment for LTBI:

#  Contacts who have a postive tuberculin skin test reaction and no evidence of TB disease

#  High-risk contacts who have a negative tuberculin skin test reaction, such as children
under 4 years of age, HIV-infected people, and other high-risk contacts who may develop
TB disease very quickly after infection

High-risk contacts (including children under 4 years of age) with a negative skin test reaction
less than 10 to 12 weeks after their exposure should start trestment for LTBI and be retested
after the window period ends. This is called window period prophylaxis. If the second skin
test reaction is negative, treatment for LTBI is usudly stopped. If the second skin test
reaction is poditive, they should continue taking treatment for LTBI. Contacts who have a
positive sputum smear or chest x-ray results suggestive of current TB disease should begin
treatment for TB disease. The adherence of dl patients receiving TB treatment for LTBI or
treatment for TB disease should be monitored closdly.

8. Decision about whether to expand testing. Contacts should be tested in the order of their
exposure time and risk, starting with the highest-priority group. This method is cdled the
concentric circle agpproach. Evidence of recent TB transmission among the high-priority
contacts, such as a high infection rate (percentage of contacts with a smilar amount of
exposure who have a newly identified postive skin test reaction), TB infection in a young
child, a documented contact skin test conversion, or a secondary case of TB, determines
whether the next group of contacts should be screened. Decisions about expanding contact
investigations to the next group of contacts should be made by clinica and supervisory saff
basad on an assessment of dl available information. If there is NO evidence of recent TB
transmission, then testing should NOT be expanded to the next group of contects. If there IS
evidence of recent transmission, the next highest priority group should be evauated. The
investigation should expand to the next group each time there is evidence of transmission in
the group being tested. The particular circumstances of each case need to be carefully
consdered in order to expand testing to include al those likely to be at risk.

9. Evaluation of contact investigation activities. To completetheinvestigation, an evauation
should be conducted with or by a supervisor to determine such things as

# Were an appropriate number of contacts identified?
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Were the highest-priority contacts located and tested?
Was the contact investigation performed in al settings:  household or residence,
work or school, and leisure or recregtiona environments?
Was the contact investigation expanded appropriately?
Were contacts completely evaduated (including second skin test if needed) and
given gppropriate therapy if they had TB infection or disease?
How many infected contacts completed a regimen of trestment for LTBI?
Did al identified cases complete an adequate treatment regimen?
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ANSWERS TO STUDY QUESTIONS

What isacontact investigation? (page6)
A contact investigation is a procedure for

# ldentifying people who were exposed to someone with infectious TB disease
# Evauating these people for latent TB infection (LTBI) and TB disease
# Providing appropriate trestment for those with LTBI and TB disease

What arethreereasonswhy a contact investigation isimpor tant? (pages7-8)
A contact investigation is important to find contacts who

# Have TB disease s0 that they can be given treatment, and further transmisson of TB
can be stopped

# Have LTBI <0 that they can be given treatment for LTBI

# Are a high risk of developing TB disease and may need trestment for LTBI until it
becomes clear whether they have TB infection

It is not enough to smply find and test contacts of an infectious case. For a contact
investigation to be successful, infected contacts should begin and complete a regimen
of treatment for LTBI. Likewise, contacts with TB disease should begin and complete
treatment for TB disease. A successful contact investigation can interrupt transmission
and prevent future cases of disease.

For which TB casesshould acontact investigation be conducted? (pages9-10)

A contact investigation should be done whenever a patient is found to have or is
suspected of having infectious TB disease. Infectiousness depends on a variety of
factors, but is more likely when patients have cough, hoarseness, or other symptoms of
pulmonary or laryngeal TB. Other factors that increase the likelihood of infectiousness
include positive AFB sputum smear or culture results, a cavity on the chest radiograph,
and inadequate or no treatment. It is very important that a contact investigation be
conducted for such persons, because they are likely to have infected others.
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A contact investigation should be done when TB is confirmed or there is a high clinica
suspicion of TB. While AFB sputum smear-negative TB disease usudly indicates a
lower bacterial burden than smear-positive disease, and thus a lower risk of transmission,
contact investigations for negative-smear cases usually should be conducted. Recent
evidence suggests that transmission can occur in AFB sputum smear negative cases as
well.

There are some ingtances in which contact investigations are not performed. For
example, extrapuimonary TB (without pulmonary TB) does not carry any risk for
transmission and contact investigations are not performed.

Likewise, contact investigations are not performed for people with diseases caused by
nontuberculous mycobacteria only, such as M. avium complex. (Nontuberculous
mycobacteria are not spread from person to person.)

6.4. For which TB casesshould asour cecaseinvestigation beconducted?
(page 12)

In some sSituations, a source case investigation is conducted to find the source of TB
transmisson when recent transmisson is likely. This is usualy done when

# A young child is found to have TB infection or disease

# A severdy immunosuppressed person who does not have a known history of TB
infection is found to have TB disease

# A cluster of tuberculin skin test conversions is found in a high-risk ingtitution (for
example, health care or correctiona facility)

6.5. Whatisthepurposeof asourcecaseinvestigation? (pagel3)
The purpose of a source case investigation is to determine

# Who transmitted M. tuberculosis to the child, index patient, or persons in the cluster
of skin test conversons

# Whether this person is gill infectious
# Whether the case of TB in this person was reported to the hedth department
# Whether any others were infected by the source patient
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How quickly should acontact investigation becarried out? (page 15)

A contact investigation should begin as soon as TB is diagnosed or strongly suspected in
a patient. The contact investigation interview should be initiated no more than 3 working
days after the case is reported to the hedth department. Close contacts should be
examined within 7 working days after the index case has been diagnosed. A prompt
contact investigation is important because some contacts, such as young children or HIV-
infected and other immunosuppressed contacts, may develop TB disease very quickly
after being exposed to and infected with M. tuberculosis. High-risk contacts need timely
treatment if they have been infected so they will not become ill with TB disease. Also, as
time goes by, some contacts may become harder to locate; for example, homeless
contacts can move frequently from shelter to shelter and contacts who are migrant
workers often move from date to state. A prompt contact investigation increases the
likelihood that al contacts will be found and evaluated. The sooner contacts are identified
and evaluated, and can begin appropriate therapy, the less likely it is that transmisson
will continue.

Whoisresponsiblefor acontact investigation? (pagel16)

The health department is legally responsible for ensuring that a complete contact
investigation is done for the TB cases reported in its area.  Occasionaly, some steps of
the investigation may be performed by people outsde the hedth department, under the
supervision of the health department.

What isincluded in a contact investigation? (page16)

The contact investigation includes

Identifying and evaluating contacts
Tregting any contacts found to have TB disease
Offering treatment for LTBI to infected contacts

Monitoring adherence to prescribed regimens and ensuring a system is in place to
assess completion of treatment

#
#
#
#

What aretheninestepsin acontact investigation? (pagel7)

A successful contact investigation requires the careful gathering and evauation of
detailed information by a process that includes these steps:
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6.10.

o o »» w DN
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8.
9.

Medical record review

Patient interview

Field investigation

Risk assessment for M. tuberculosis transmission
Decision about priority of contacts

Evaluation of contacts

Treatment and follow-up for contacts

Decison about whether to continue testing

Evauation of contact investigation activities

Although these steps are presented in sequence, for the purposes of this module, it is
important to remember that contact investigations do not aways follow a predetermined
sequence of events.

List seven typesof infor mation that should becollected duringthemedical record
review. (page23)

The following information should be collected about the patient:

oW ¥ O O™ Ow W

Ste of TB disesse

TB symptoms and approximate date symptoms began

Sputum smear and culture results, including the dates of specimen collection
Results of nucleic acid amplification testing (if available)

Chest x-ray results and date

TB treatment (medications, dosage, and date treatment was started)

Method of treatment administration (DOT or self-administered)
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6.11. Listfiveconditionsthatincreasethelikelihood that apatient isinfectious.
(page 24)

Patients are more likely to be infectious if they

# Have pulmonary or laryngea TB

Are coughing (especidly if they are producing a lot of sputum)

Have positive sputum AFB smear results and a culture postive for M. tuberculosis
Have chest x-ray results showing a cavity in the lung

Have had no trestment or have recently started treatment

* O OH OH

6.12. Definetheperiod of infectiousnessand discusshow it isestimated. (page25)

The period of infectiousness is the time period during which a person with TB disease is
capable of transmitting M. tuberculosis. Determining the period of infectiousness can
help focus the contact investigation efforts on those persons who were exposed while the
patient was infectious. There is no universal, well-established method to determine the
period of infectiousness. The beginning of the infectious period is usualy estimated by
determining the date of onset of the patient’s symptoms (especially coughing).
Sometimes when it is difficult to obtain a reiable history from the patient about the
onset of symptoms, the beginning of the infectious period is estimated to be earlier

than the onset of symptoms. Estimating the period of infectiousness should be done

by clinical and supervisory staff after a complete assessment of the information
available.

The period of infectiousness ends when al the following criteria are met:

# Symptoms have improved
# The patient has been receiving adequate treatment for 2 to 3 weeks
# The patient has had three consecutive negative sputum smears from sputum
collected on different days
6.13. When should apatient interview be done?(page29)

The initid interview should occur no more than 3 working days after the case is reported
to the hedth department because it is possible that some contacts may have aready

developed infectious TB disease. Also, as time goes by, some contacts may be harder to
locate. If TB is diagnosed in the hospita, the hedlth care worker should vist the patient
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in the hospital before the patient is discharged. Health care workers should remember to
follow infection control precautions while visting a potentidly infectious TB patient. These
precautions may include wearing a personal respirator.

6.14.

6.15.

6.16.

List threereasonswhy the TB patient should beinterviewed for acontact inves-
tigation. (page29)

For a contact investigation, there are three main reasons to interview the TB patient:

# To find out more about the patient’s symptoms to help determine the period of
infectiousness

# To find out places where the patient spent time while he or she was infectious

# To identify the patient’s contacts, get locating information for the contacts, and
find out how often and how long the contacts were exposed to the patient while he
or she was infectious

When conductingacontact investigationinter view, from what thr eetypesof
placesshould TB patientsbeasked toidentify contacts? (page 30)

In generd, there are three different types of places where patients may spend most of
their time:

# Household or residence
# Work or school
# Leisure or recreation environments

What aresomestrategiesthehealth careworker can usetoconduct effective
interviews? (page39)

For the patient interview to be effective and successful, a hedlth care worker should

# Explain to the patient the importance of the contact investigation for preventing
and controlling TB

# Ensaure that the interview takes place under conditions that encourage effective
communication

# Esablish the foundation for a good relationship with the patient based on mutual
trust and understanding
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I+

Begin an assessment of the patient’s knowledge, fedings, and beliefs about TB and
educate patient

Ask open-ended questions
Have a clear understanding of the interview’'s objectives

Plan the interview 0 that each objective is given adequate time

¥ O ¥ ®

Listen to the patient’s concerns about TB and its treatment

# Share information fregly with the patient

6.17. What arefour conditionsthat encour age effectiveinter views? (page4l)

Because it is important to make the patient as comfortable as possible, the hedlth care
worker should ensure that the interview takes place under conditions that encourage
effective communication. These conditions include

# Arranging for privacy and maintaining confidentiaity and assuring the patient that dl
information will be kept private

# Creating an environment relatively free of distractions and interruptions

# Ligening attentively and respectfully to the patient (for example, st down near the
patient and use open, relaxed body language)

# Being objective and nonjudgmental (for example, be patient, not accusatory, and
never show frustration)

6.18. Ifthepatientisnot abletorecall all of hisor her contactsat theinitial interview,
what can thehealth carewor ker dotoobtain mor einfor mation about contacts?

(page 46)

The hedth care worker should redlize that the patient may not be able to recdl dl of the
names of possible contacts at the initid interview, especidly if the interview occurs
around the same time as the diagnoss. The hedlth care worker should provide the patient
with an opportunity to provide other contacts as they are remembered. The hedth care
worker can encourage the patient to phone the health department if he or she remembers
other contacts. In addition, the hedlth care worker should schedule a follow-up interview
with the patient to identify more contacts.
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6.19.

6.20.

What isafield investigation?(page49)

A fidd investigation means visiting the patient's home or shelter, workplace (if any), and
the other places where the patient said he or she spent time while infectious. The field
investigation is important and should be done even if the patient interview has aready
been conducted. The purpose of the field investigation is to identify contacts and
evaluate the environmenta characteristics of the place in which exposure occurred. The
field investigation may provide additiona information for the risk assessment and
identify additional contacts.

List sixtasksahealth careworker should performduringafieldinvestigation.
(pages 49-50)

During fidd vigts, the hedth care worker should

# Observeenvironmental characteristics such asroom size, crowding, and ventila:
tion, to estimate the risk of TB transmission

# ldentify additional contacts (especidly children) and ther locaing information,
such as phone numbers and addresses

# Look for evidence of other contacts who may not be present a the time of the vigit
(for example, pictures of others who may live in or visit the house, shoes of others
who may live in the house, or toys left by children)

# Interview and skin test close contactswho are present and arrange for reading of
the results

# Educate the contacts about the purpose of a contact investigation, the basics of
transmission, the risk of transmitting M. tuberculosis to others, and the
Importance of testing, treatment, and follow-up for TB infection and disease

# Refer contactswho have TB symptoms to the hedlth department for amedica
evaluation, including sputum collection
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6.21.

6.22.

6.23.

6.24.

List threegeneral safety precautionsthat arerecommended for thehealth care
wor ker swho conduct field investigations. (page51)

# Wearing an identity badge with a current photo
# Working in pairs when visting a potentially dangerous area

# Informing someone of your itinerary and expected time of return, especialy if you
anticipate problems

What threemain factor sshould beconsidered in therisk assessment for TB trans-
mission? (page54)

The risk of transmisson depends on three main factors.

# The infectiousness of the TB patient
# The environmental characteristics of each place
# The characterigtics of the contact’s exposure

Assessing this risk is crucia because it helps determine which contacts should be given
higher priority for testing and evaluation.

Why isitimportant toknow theperiod of infectiousness? (page25, 54)

It is important to estimate the period of infectiousness because it helps determine which
contacts have actually been exposed to TB. Contacts who spent time with the patient
during the period of infectiousness are at higher risk for exposure and infection.

Namethreeenvironmental characteristicsthat would put contactsat higher risk of
infection. (page55)

The risk of TB transmission in a particular place depends on the concentration of infec-
tious droplet nucle in the air — that is, the number of droplet nucle in a certain amount
of ar. The patient’s infectiousness affects the concentration of droplet nuclei. In
addition, the concentration of droplet nuclei depends on three environmental
characteristics:
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6.25.

6.26.

6.27.

# Sze of the room
# Amount of ventilation

# Presence of ar cleaning sysems

Contacts are at higher risk of infection in a smal, enclosed or crowded room that receives
no fresh air. This is especidly true if there are no ar cleaning systems present.

Which contactsareat higher risk of becominginfected?(pages58, 64)

The following contacts are at higher risk for significant TB exposure, and so are most
likely to become infected:

# Contacts exposed to patients with a high degree of infectiousness based on the follow-
ing factors: laryngea or pulmonary TB, AFB sputum smear-positive,
cavitary disease on chest x-ray, cough, positive culture for Mycobacterium
tuberculosis

# Contacts exposed to the patient in smal or crowded rooms, areas that are poorly
ventilated, or areas without air-cleaning systems

# Contacts who frequently spend a lot of time with the patient, or have been
physicaly close to the patient

Which contactsshould beclassified asclosecontactsand aremost likely tobein-
fected? (page61l)

People who had close, regular, prolonged contact with the TB patient while he or she was
infectious, especidly in smdl, poorly ventilated places are close contacts and are most
likely to be infected with TB. These contacts are classified as close contacts, and usually
include people who have shared a house or room with the patient or spent time with the
patient frequently during the period of infectiousness. Contacts with less intense, less
frequent, or shorter durations of contact to the TB patient are classfied as other-than-
close contacts, and they generdly should be given a lower priority for testing.

Which contactsareat high risk of developing TB diseaseif infected? (page 63)

Some conditions (HIV infection, injection of illicit drugs, diabetes mellitus, silicoss,
prolonged corticosteroid therapy, immunosuppressive therapy, certain types of cancer,
severe kidney disease, certain intestind conditions, and low body weight) increase the
risk that TB infection will progress to TB disease. Contacts with these conditions should
be given high priority for TB testing, regardless of whether they are close contacts or
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other-than-close contacts. Young children less than 4 years of age should aso be given
high priority for testing, because they can develop serious forms of TB disease very
quickly after infection.

6.28. Which contactsshould beconsidered high priority contactsfor testing?
(pages 61-63)

Close contacts (see answer 6.26) and contacts who are a high risk of developing disease
if infected (see answer 6.27). Testing for TB infection and disease should begin with
these high-priority contacts.

6.29. For all high-priority contacts, what procedur esshould bedoneduringevaluation?
(page 67)

Evaluation of TB contacts should be done in an orderly manner, starting with the highest-
priority group of contacts. Contacts should be evaluated for LTBI and TB disease. This
evaluation includes at least

# A medica history and

# A Mantoux tuberculin skin test (unless there is a previous documented positive
reaction)

For immunosuppressed contacts or contacts who are under 4 years of age, the evauation
should aso include a chest x-ray, regardiess of skin test result, because of the possibility
of a false-negative reaction to the tuberculin skin test and risk of early progresson to TB
disease if infected.

In addition, any contact who has TB symptoms should be given both a chest x-ray and a
sputum examination.

6.30. Inwhat situation should tuber culin testing of contactsber epeated? (page69)

Contacts who are skin tested less than 10 to 12 weeks after their last exposure to a patient
with infectious TB may have a fase-negative reaction, because they may not yet be able
to react to the tuberculin. It takes 2 to 12 weeks after TB infection for the body’s immune
system to react to tuberculin.  For this reason, close contacts of someone with infectious
TB disease who have a negative initial skin test reaction should be retested 10 to 12
weeks after the last contact with the person who has TB disease. The time span between
the date of an initid skin test with a negative reaction and the date that is 10 to 12 weeks
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after exposure is called the window period. After the window period has ended, a repesat
skin test should be administered to each contact who had an initid negative reaction.

6.31.

6.32.

6.33.

6.34.

Which contactsshould be given a chest x-ray?(pages 70-71)

All contacts who have a pogtive skin test reaction with an induration greater than 5 mm or
who report any TB symptoms should be given a chest x-ray.

Certain contacts should have a chest x-ray to evaluate for TB disease at the same time the
initial skin test is done, including those that

# Have TB symptoms
# Are HIV-infected or have other immunosuppressed conditions
# Are under 4 years of age

What isthe purpose of a sputum examination and when should one be done?(page
71)

Any contact who has an abnorma chest x-ray or who has TB symptoms should havethree
sputum specimens collected on different days for smear and culture examination,
regardless of his or her tuberculin skin test reaction. The results of the smear examination
can be used to help determine the person’s infectiousness, athough a negative smear does
not rule out the possibility of TB disease.

Which contactsshould beevaluated for treatment for L TBI? (page 75)
The following contacts should be evaluated for trestment of LTBI:

# Contacts who have a postive tuberculin skin test reaction and no evidence of TB
disease
# High-risk contacts who have a negative tuberculin skin test reaction, such as children

under 4 years of age, HIV-infected people, and other high-risk contacts who may
develop TB disease very quickly after infection

What iswindow period prophylaxisand when should it beused? (page 76)
High-risk contacts (including children under 4 years of age) with a negative skin test
reaction less than 10 to 12 weeks &fter their exposure should start treatment for LTBI and
be retested after the window period ends. This is caled window period prophylaxis. If
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the second skin test reaction is negative, trestment for LTBI is usualy stopped. If the
second skin test reaction is postive, they should continue taking treatment for LTBI.
Infants younger than 6 months of age should be evaluated as discussed previoudly.

6.35.

6.36.

What factor sshow evidenceof recent TB transmission? (page82)
Evidence of recent transmission is provided by any of the following factors:

# A high infection rate among contacts
# Infection in a young child
# A sin test converson in a contact

# A secondary case of TB disease
An evduation of this evidence will help determine whether testing should expand.
How istheinfection ratecalculated for agroup of contacts? (pages83-84)

To cdculate the infection rate among a given group of contacts, the hedth care worker
should follow these steps:

1. Determine the number of contacts with newly identified positive skin tests.
# Subtract the number of contacts with a documented previous positive skin test
from the tota number of contacts with a postive skin test (new or previoudy

documented)

2. Next, determine the tota number of contacts without a documented previous positive
skin test.

# Subtract the number of contacts with a documented previous postive skin test
from the total number contacts

3. Findly, determine the infection rate.

# Divide the number of contacts with a new positive skin test by the tota
number of contacts without a documented previous positive skin test

# Multiply by 100; the resulting percentage is the infection rate for the
group of contacts
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6.37.

6.38.

What istheconcentriccircleapproach? (pages90-92)

The concentric circle approach is a method of testing contacts in order of their exposure
time (close vs. other-than-close) and risk (high priority vs. low priority), with the close
contacts and other contacts at high risk of developing TB disease tested firdt. In this
gpproach, the origina TB patient (the index case) is a the center. The circle is divided
into three concentric rings to represent the three levels of risk: close (high risk), other-
than-close (medium risk), and other-than-close (low risk). The circle is adso divided, like
a pie, into segments that represent the three types of environment where the contact may
have taken place:

# Household or residential
# Work or school

# Leisure or recreation environments

The highest-priority group, consisting of close contacts and of people at high risk of
developing TB diseese, is circle closest to the index circle. This means that this group is
tested firgt. Close contacts can be found in each segment of the concentric circle (i.e,
household or residential, work or school, and leisure or recreation environments). It is
essentia to test close contacts in dl segments of the concentric circle, not just the house-
hold segment. Each of the circles represents groups of contacts, with the highest-

priority groups nearest to the center and the lowest-priority groups farthest from the center.
If there is evidence of transmission in one group, then the next outer circle of contacts
should be tested, until there is no longer evidence of transmission.

List seven questionsthat should beanswer ed in an evaluation of a contact
investigation. (page96)

To complete the investigation, an evauation should be conducted with or by a supervisor
to determine such things as

# Were an appropriate number of contacts identified?

# Were the highest-priority contacts located and tested?

# Was the contact investigation performed in al settings: household or residence, work
or school, and leisure or recreationa environments.

# Was the contact investigation expanded appropriately?
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# Were contacts completely evaluated (including second skin test if needed) and given
appropriate therapy if they had TB infection or disease?

# How many infected contacts completed a regimen of treatment for LTBI?
# Did dl identified cases complete an adequate treatment regimen?

6.39. Aspart of program evaluation activities, what will theresult of acontact
investigation help management staff deter mine? (page 97)

Information from individual contact investigations will be compiled and evauated by
management staff as part of ongoing program evaluation activities. The results of these
program evauations are used to

# Determine effectiveness
# ldentify areas in need of improvement

# Prioritize program activities and resources
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ANSWERS TO CASE STUDIES

6.1. JungHuisa3-year-old child whohasbeen diagnosed with TB meningitis. Jung
and hisparentsimmigrated from Chinaoneyear ago, alongwith hispaternal
grandmother. Jungdoesnot havepulmonary or laryngeal TB disease, and a
sputum specimen collected by gastric aspiratedoesnot show any acid-fast bacilli
(AFB). Jung' sTB diseaseisreported tothehealth department and heisstarted on
an appropriateTB drugregimen.

# Should acontact investigation bedonewith Jungastheindex patient? Why or
why not?

A contact investigation should be done whenever an index patient is found to have or
is suspected of having infectious TB disease.

Jung has extrapulmonary disease and has no AFB in his sputum. Moreover, children
with TB disease are rarely infectious, so a contact investigation should not be done
with Jung as the index patient.

# Should asourcecaseinvestigation bedone? What would bethe pur poseof this
investigation?

In this Stuation a source case investigation may be done to find the person who
transmitted TB to Jung. When a child has TB infection or disease, we know that TB
was tranamitted relatively recently. In Jung's case, he is 3 years old, so he must have
been exposed to someone with TB disease during the past 3 years. The person who is
the source of this exposure is called the source patient. In this case, the source patient
may be a family member or friend (here or in China) with infectious, possibly
untreated TB disease. A source case investigation should be conducted to determine

# Who transmitted M. tuberculosis to Jung
Whether this person is still infectious

#
# Whether the case of TB in this person was reported to the hedth department
#

Whether any others (especially young children) were infected by the source
patient
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6.2.

You areaclinical TB casemanager at abusy clinicin Smith County. Three new TB
caseshavebeen assigned toyou. You need toreview their chartsand assign them to
contact investigators.

1. Mr.Garciaisa35-year-old agricultural worker diagnosed by alocal
privatephysician with extrapulmonary TB of thekidneys. Heliveswith
hiswifeand 3children (5years, 3years,and 9monthsold) inasmall,
rented housein arural part of thecounty. Heridestowork every day ina
vanwith 7 other agricultural workers.

2. Mr.Jamesisa72-year-old widower wholivesaloneon thesouth sideof
town. Hedriveshimself tothelocal retirement center 2milesfrom his
housefor bingo and poker four timesaweek. Hewasr ecently evaluated
by theretirement center physician becausehecomplained of aproductive
cough, shortnessof breath, fatigue, and weight loss. HeisAFB sputum
smear -positiveand hiscultureispending. Hischest x-ray showsacavity in
theright upper lobe. Hestarted a
four-drugregimen.

3. Mrs. Osakaisa25-year-old woman whorecently arrived from Japan.
Shewasseen in the Smith County Clinic complaining of shortnessof
breath, aweak nonproductivecough, fatigue, and weight loss. Her AFB
sputum smear wasnegativeand her cultureispending. Sheliveswith
her husband and parentsin alargeapartment off Broadway. Sheis
currently unemployed. Shestarted afour-drugregimen.

# For which case(s) should acontact investigation beconducted?
Both Mr. James and Mrs. Osaka should have contact investigations performed.
Mr. Garcia has extrapulmonary TB so a contact investigation is not needed.

# How should thecase(s) beprioritized in ter msof conducting acontact
investigation?

Mr. James is a high priority for a contact investigation. His is more likely to be
infectious because he is AFB sputum smear-poditive. His chest x-ray reveds a cavity
in the right upper lobe, and he has a productive cough.

Mrs. Osaka is a lower priority for contact investigation because she is AFB sputum
smear-negative, and her culture is pending.
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Mr. James, who has positive AFB sputum smears and a productive cough, is much
more likely to be infectious than Mrs. Osaka, who has negative AFB sputum smears
and a wesk unproductive cough.

MatildaL andersisa73-year-old resident at theWashington County NursingHome
who hasbeen hospitalized for aseriousrespiratoryiliness. Shehasbeenreportedto
thehealth department asasuspected TB case, and you arethepublichealth wor ker
assigned to conduct acontact investigation. Y ou haveconducted amedical record
review and found thefollowinginformation.

Siteof TB disease: laryngeal TB suspected

TB symptoms: hoar seness, cough, fatigue, weight loss
Smear results: AFB positive(3+) on 5/23/99
Cultureresults: pending

Chest x-ray results: cavityinleft upper lobe

TB treatment: four-drugregimen begun on 5/24/99

# What additional informationisneeded to establish theperiod of infectiousness?
How will you get thisinfor mation?

The period of infectiousness is the time period during which a person with TB disease
is capable of transmitting M. tuberculosis. Determining the period of infectiousness
can help focus the contact investigation efforts on those persons who were exposed
while the patient was infectious. There is no universal, well-established method to
determine the period of infectiousness. The beginning of the infectious period is
usually estimated by determining the date of onset of the patient’'s symptoms
(especidly coughing). Ms. Landers should be asked to estimate the date her
symptoms began. The clinician caring for Ms. Landers or the nurang home staff may
also provide information about the patient’s infectiousness; if a basdine skin test or
chest x-ray was performed when Ms. Landers entered the home, this may be helpful.

The period of infectiousness ends when al the following criteria are met:

# Symptoms have improved
# The patient has been recelving adequate treatment for at least 2 to 3 weeks

# The patient has had three consecutive negative sputum smears from sputum
collected on different days
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# What other infor mation will you ask for when you conduct apatient inter view
with Ms. Landers?

For the contact investigation, there are three main reasons to interview Ms. Landers:

# To find out more about her symptoms to help determine the period of
infectiousness

# To find out places where she spent time while she was infectious

# To identify her contacts, get the contacts addresses (if available), and find out
how often and how long the contacts were exposed to Ms. Landers while she was
infectious

The hedth care worker should explain the goas of the contact investigation and why
it is important to know the names of contacts, whether fellow residents, staff, or
vigtors. If she may have been infectious before entering the home, Ms. Landers may
need to identify contacts a a former resdence. Ms. Landers should be told about her
right to privacy and the measures that will be taken to maintain confidentidity. In
addition, the interview is a good opportunity for the public health worker to get to
know Ms. Landers, educate her about TB, look for factors that may affect her
adherence to treatment, and arrange follow-up visits with the health department. If
Ms. Landers is not mentally able to do the interview, family members, friends, and
nursing saff a the home may be asked to help identify contacts.

When information must be revealed about a case without prior permission in order to
protect public hedth, consultation should be made with a supervisor or TB controller
to obtain approva to breach confidentidity. The gpprova should be documented in

the patient record.

Carmenisa24-year-old TB patient. Shewasrecently diagnosed with TB by the
medical director of thecollegehealth center on campus. Carmenisnot fromthe
United States. Sheliveswith her aunt and istaking classesat thelocal college.
Susan, thehealth careworker,isconducting afield investigation. Susan hasalready
conducted apatient interview with Car men whileshewasin thehospital. Inthe
interview, Carmen only identified her aunt, aswell asthreefriendsfrom collegeas
contacts. Refer back toFigure6.50n page50 and usethephototoassist in
answeringthefollowing question.

# Based onwhatisvisibleinthephotoon page50, isthereevidenceof any possible
contactsin Carmen’shouseother than her aunt?
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6.5.

The hedlth care worker should notice that there are pictures of children and others
who were not mentioned in the patient interview. In addition, the heath care worker
should notice the toys and children’s shoes on the floor. There is dso a par of men's
boots on the floor. Carmen has not mentioned other contacts in the house. However
the pictures, shoes, and toys suggest that there may be other people who live in or
vigt the house. If additional contacts are identified they should be considered for
evaluation.

A health careworker hasjust interviewed a47-year-old TB patient, Derrick Jones.
Derrick hashad acough for about 2 monthsand started treatment for TB disease3
daysago. Helivesalonein asmall apartment on 41st Street. Heiscurrently
unemployed, but inthepast 2 monthshehaswor ked thenight shift with two other
employeesat theconveniencestoreon 39th Street. Duringtheday, Derrick goesto
friends’ apartmentsnearby or staysin hisapartment towatch TV. Heoften goesto
thelocal bar in hisneighbor hood with hisfriendsReggieand Melvin. Heusually
eatsat oneof tworestaurants—the39th Street Diner or Susie sKitchen.

Hisgirlfriend, Tonya, ispresent at theinterview and isawar ethat Derrick isbeing
treated for TB. Derrick saysshespendsthenight several timesaweek and often
bringsher 2-year-old son. When Tonyaleaves, Derrick saysthat another girlfriend,
Kelly, hasstayed over about 10timesin thepast 2months. Last month, Derrick
spent sever al daysat K elly’ shouse, wheresheliveswith her mother.

# Based onthisinformation, whoarethepotential contacts? Which contactsare
at higher risk for infection and why?

The two coworkers at the convenience store

Friends whom Derrick vigits at home, and anyone else who lives in their house

Reggie, Mévin, and other people who regularly go to the locd bar with Derrick
The bartender

Waiters, waitresses, or friends at the two restaurants
Tonya and her son

O R R R K

Kelly and her mother

Close contacts, or people who had close, prolonged exposure to Derrick while he was
infectious, are more likely to become infected than contacts who see Derrick less
often. Tonya and her son are probably the most at risk because they frequently stay in
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6.6.

Derrick’s apartment. Kelly and her mother are dso at risk because Derrick stayed at
their house during the time he was probably infectious. In addition, the friends he
spends the most time with — probably Reggie and Mevin — would be considered
close contacts.

# Whilethehealth careworker isat Derrick’ sapartment for theinterview, what else
should bedone?

The hedth care worker should

# Note environmental characteristics, such as room size, crowding, and ventilation,
to edtimate the risk of TB transmisson

Identify any additional contacts
Look for evidence of other contacts who may not be present

Interview Tonya and her son, if they are present, and give them tuberculin skin
tess. Ask Tonya whether she or her son has had any TB symptoms

# Educate Derrick and Tonya about how TB is spread, explain why a contact
investigation is important, and educate them about testing, trestment, and follow-
up for TB infection and TB disease

# Refer Tonya and her son, if they have TB symptoms, to the hedth
department for a medical evaluation, including sputum collection

You arein chargeof thecontact investigation for 35-year-old Hector Gonzalez, whois
strongly suspected of having pulmonary TB disease. One week ago, Hector came to
the health department complaining of night sweats, a 10-pound weight loss, and a

per sistent cough that haslasted about amonth. Hissputum smearswer e positive for
AFB, and hestarted four-drug treatment for TB disease.

When you interviewed Hector 3daysago, you found out that he liveswith his32-
year-old wife, Mimi; twosons, L uis, 2, and Javier, 4; and his mother-in-law, Alma,

65. Hector’scousin, Henry, hasstopped by the housea few timesin the past month.
Hector informed you that Henry hasbeen HIV positive for 2years.

Hector ridestowork every day with hisfriend Joe. The ride lastsabout half an
hour. Hector worksin acar assembly plant. About 100 employeeswork inthe main
room with Hector, but the room isdivided intoseveral sections. Thereare 20
people in Hector’ ssection, and 4 of these peoplear eassigned towork closely with
Hector. Hector eatslunch outsideevery day with these4 coworkers.
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About twiceaweek and on weekends, Hector goesto asmall neighbor hood bar
located inthebasement of abuilding. At thebar, Hector spendsmost of thetime
talkingtothebartender.

#

Which contactswould you consider closecontacts?

Household members: Mimi, Luis, Javier, Alma

Close friend: Joe

Four coworkers who work closaly with Hector

Bartender at the locd bar, especidly because the bar was smadl and
enclosed in the basement

* R OH OH

Which contactswould you screenfir st (thehigh-priority contacts)?

All of the close contacts mentioned above, as well as Henry. Although Henry did not
have close or frequent exposure to Hector, he is a high risk for developing TB
disease because of his HIV infection. Therefore, he should be considered a high-
priority contact, and he should be screened dong with the first group of contacts.

Thehigh-priority contactsyou identified in Case Study 6.6 for Hector Gonzalez, a
patient suspected of having TB disease, wer e

¥ ¥ ¥ ¥

#

Household members: Mimi (wife), Luisand Javier (sons), Alma(mother-in-law)
Closefriend: Joe

Four cowor kerswhowork closely with Hector

Bartender at thelocal bar

Hector’scousin Henry, whohasHIV infection

Thesecontacts(atotal of 11) arebeing screened by the contact investigation team.
Fiveweekshave passed sincethecontactswer elast exposed to Hectorwhilehewas
infectious.

#

Which contactsshould beevaluated with amedical history and skin test? Which
contactsalso should begiven achest x-ray?

Every contact should be screened with a medica history and a Mantoux

tuberculin skin test.  In addition, Luis (because he is under 4 years of age) and Henry
(because he is HIV positive) each should be screened with a chest x-ray.
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This is because they are a high risk of quickly developing TB disease if infected and may
aready have TB disease by the time of the contact investigation.

Noneof thecontactshad TB symptoms. Theskintest resultswer easfollows:
Newly identified positivereaction: Mimi, 32 (11 mm); Javier, 4 (13 mm)

Neqgativereaction: Luis, 2(0mm); Alma, 65(3mm); Joe(3mm); Henry, HIV+
(Omm); Coworker A (2mm); Coworker B (Omm); Coworker C (0 mm);
Coworker D (3mm); thebartender (Omm)

What follow-up testing and treatment ar eneeded for contactswith apositive
skintest reaction?

Both contacts who have a postive skin test reaction — Mimi and Javier — should be
given a chest x-ray to rule out the possbility of TB disease. If the chest x-ray is
normal, they should complete a full course of treatment for LTBI. If the chest x-ray is
abnormal, they should be evaluated for TB disease, including a sputum examination.

Should any follow-up testing or treatment begiven to contactswith anegative
skintest reaction at thistime?

Yes. Because they are at high risk of quickly developing TB disease if infected, Henry
and Luis should gtart treatment for LTBI if their chest x-rays are norma and they have
no TB symptoms. Because their last exposure to Hector while he was infectious
occurred only 5 weeks ago, their skin-test results may be false-negative reactions.
They should be given treatment for LTBI, or window period prophylaxis, until 10 to
12 weeks from their last exposure, when they should have a repeat skin test. If their
chest x-rays are abnormal, they should be evaluated for TB disease, including a
Sputum examination.

Which contactsshould receivea repeat skin test? When should the repeat test
beperformed?

Henry and Luis should be retested 10 to 12 weeks after they were last exposed to
Hector. If Luis second skin test reaction is negative, he can stop taking treatment for
LTBI. If his second skin test reaction is postive, Luis should complete a full course
of treetment for LTBI. Because he is HIV infected, Henry may be given a complete
course of treatment for LTBI, regardiess of the second skin test reaction.
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All of the other contacts who have a negative skin test reaction — Alma, Joe, the
bartender, and the four coworkers — should be retested 10 to 12 weeks after they
were last exposed to Hector while he was ill infectious. Anyone who has a positive
reaction to the second skin test should complete a full course of treatment for LTBI
after TB disease has been ruled out.

6.8. Thecontactstested in Case Study 6.7, page 73, wer er etested 12 weeksafter their
last exposureto Hector whilehewasinfectious. Luisand Henry weregiven
window period prophylaxisduringthewindow period. Theresultsof repeat skin
testing of contactswith an initial negativereaction areasfollows:

Contact conversions: Negativereactions: Initial PositiveReaction
Coworker A (11 mm) Alma (4 mm) Mimi (11 mm)
Thebartender (10 mm) Joe(2mm) Javier (13mm)
Luis(8mm) Henry (Omm)

Coworker B (3mm)
Coworker C(0mm)
Coworker D (4mm)

# What wastheinfectionrateinthisgroup of contacts? Don’t forgettoinclude
contactswith aninitial positivereaction (seepage 73).

Five contacts had either a newly identified positive skin test reaction on the initial test
or a documented conversion on the repesat test; a total of 11 were screened. No
contacts had a documented previous skin test.

[5+11] x 100 = 45%

# The expected infection ratein Hector’scommunity isabout 12%. Isthereany
evidenceof TB transmission in the first group of contacts?

Yes. There are no cases of TB disease, but the infection rate in the group of contacts
is higher than the level in the community. Other evidence of recent TB transmisson
is provided by the three documented skin-test conversions (in Coworker A, the

bar tender, and Luis). In addition, Luis infection is evidence of TB transmisson
because Luis is a young child.

128



Contact I nvestigationsfor Tuberculosisgz

# Shouldtestingbe expanded tothe next group of contacts?

Testing should be expanded to the next group of contacts because there is evidence of
recent TB transmisson. This should have been done as soon as therewas evidence
that transmission had occurred (for example, when Javier, a young child, had a
positive skin test reaction). The next group of contacts screened should include

# People who work in the same section with Hector a the plant (other than the four
who were already tested)

# People who go to the neighborhood bar regularly
If there is evidence of transmission in this group of contacts, testing should be

expanded to include the 100 people in the plant’s main room and other identified
contacts with a smilar level of exposure.
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