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Contact Investigation Training

Christine S. Ho, M.D., M.P.H.
CDC Division of TB Elimination

San Francisco TB Control
Taipei, Taiwan 2010 1-1
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Contact Investigation: 
General Principles

1-3

Contact Investigation (CI)

• CDC Definition:  
– A procedure for interviewing a person who 

has TB disease to determine others who 
may have been exposed to TB (contacts). 

– People who have been exposed to TB are 
screened for TB infection and disease

• Goals:
– Detect undiagnosed cases of TB
– Prevent future cases of TB

1-4
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History of CI in Public Health

• USPHS demonstrated utility of LTBI rx
• Early studies showed much higher case 

rates in contacts than general 
population (Hsu, KHK Am J Pub Health 1963)

• INH prophylaxis is used in contacts
(Ferebee SH Am Rev Respir Dis 1962)

1-5

USPHS Trial: INH vs. Placebo
• Could INH prevent TB death and disease?
• 25,512 contacts from 6219 households
• 479 contacts with active TB – rate 19/1,000
• 1 year rx with INH vs. placebo

– Ferebee SH, Mount FW: ARRD 1962

INH Placebo

TST Conversion 5 16

Extrapulmonary TB 4 16

Pulmonary TB 14 64

1-6
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TB Control and CI

• CI became a strategy for TB control and 
elimination in the U.S.

• 2nd priority of TB control programs, after 
identifying and treating active cases.

• In 1976 ATS puts out brief guidelines for 
management of TB contacts

• 2006 International Standards of Tuberculosis 
Care includes CI as a public health standard 

1-7

Yield of CI in High Incidence 
Settings 

Systematic Review (Morrison JL, IDSA abstract, 2005)

• >50 studies reviewed: 6% contacts with 
active TB (0.5-29%, n=40 studies)

• 19 household contacts evaluated to find 
one case of TB was (med, range 14-300)

• 49% household contacts with LTBI (med, 
range 7-90%, n=34 studies)

1-8
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Tuberculosis

M.tuberculosis
M. bovis
M. africanum
M. microti

M.TB complex

The etiology

1-9

How TB Infects the Body

1-10
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1-11

TB Spread via Droplet Nuclei

• One cough produces 500 droplets

• The average TB patient generates 
75,000  droplets daily prior to start 
of therapy

• Within 2 weeks of effective therapy 
this drops to 25 infectious droplets 
per day

1-12
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Factors for TB Transmission

• Source case 
characteristics

• Environment

• Increased risk factors 
in contacts

source

contact

environment

1-13

Risk Factors for TB Transmission

The source

• Cough or cough inducing 
procedures

• Duration of symptoms

• Cavitary disease

• AFB positive sputum smear

1-14
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Risk Factors for  TB transmission (2)

The environment

• Duration of exposure

• Ventilation
The Contact

• Proximity to source

• Host factors
1-15

Latent TB Infection (LTBI)

Person:
• Not ill
• Not contagious 
• Normal chest X-ray

M.tb:
• Dormant but still alive
• Walled off by body’s defense 

system (granuloma)
• Usually positive skin test
• Sputum smears and cultures are 

negative
• Not a “case” of TB

1-16
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Progression to Active Disease

Weakened immune system allows 
breakdown of granuloma and reactivation 
of TB organisms

Why Does Latent TB Infection Progress to 
active TB? 

1-17

Active TB Disease

Person:
• Usually feels sick
• Contagious (before treatment) 
• Usually positive skin test
• Considered an active “case” of TB

M. Tb bacilli:
• Replicating, no longer dormant
• Disseminates, causes disease

Granuloma breaks 
down and tubercle 
escape and multiply

1-18
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What Do These Have in Common?

1-19

Keerton Dheda (2007)1-20
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Estimated Prevalence of Latent TB 
Infection

• World: One third of the 
population, 2 billion 
people, are infected 
with M. tb

• U.S.: 4.2% of the 
overall population 
(11,213,000 persons) 
was infected with M. tb 
in 1999-2000

Dye, JAMA 1999;282:677-686;  Khan, Am J Respir Crit Care Med 2008; 77:455-460
1-21

Reactivation vs. Primary TB

28 year old mom coughing 
for 3 months.  Failed to follow 
up for LTBI treatment 2.5 
years ago

Reactivation

3 yr old son:  +PPD 
asymptomatic

Primary

1-22
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Persons at Risk for TB Disease

• Those who have been recently 
infected

• Those with clinical conditions that 
increase their risk of progressing 
from LTBI to TB disease

Persons at highest risk for developing 
TB disease fall into 2 categories:

1-23

Recently Infected 

• Contacts to a person with infectious TB

• TB test converters (TST increase of ≥10mm or 
(+) blood-based IGRA test within past 2 years)

• Children <5 years with a positive TB test

• Recent immigrants from TB-endemic regions*  
within 5 years of arrival to U.S.

• Residents and employees of high-risk 
congregate settings (prisons, homeless 
shelters, hospitals, long-term care facilities)

Persons more likely to have been recently 
infected include:

1-24
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Risk of Progression to Disease

• About 10% of infected persons progress to TB 
disease over their lifetime

• Lifetime risk is >20% for persons with 
coexisting HIV infection

• Lifetime risk for children 0-5 years is 10-20%  

• HIV infection is the most powerful risk factor 
for   TB disease

Horsburgh CR Jr. Priorities for the treatment of latent 
tuberculosis infection in the United States. N Engl J Med 
2004;350:2060–2067 1-25

• Certain medical conditions

• History of untreated TB or fibrosis on chest 
radiograph

• Underweight or malnourished

• Injection drug use, alcohol use ≥ 40 g (~4 
drinks) per day 

Risk Factors for Progression to Disease

1-26
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Medical Risk Factors for Progression to TB 
Disease

• HIV Infection

• Silicosis

• Diabetes mellitus

• Chronic renal failure or on hemodialysis

• Solid organ transplantation (e.g., heart, 
kidney)

• Carcinoma of head or neck

• Gastrectomy or jejunoilial bypass
1-27

Medications that Increase Risk of TB
• Immunosuppressive agents

� Steroids

� Cancer chemotherapy 

� Cyclosporine

• TNF-α antagonists (rx of rheumatoid arthritis 
, Crohn’s disease, or Psoriasis)
� Etanercept (Enbrel®) 

� Infliximab (Remicade®) 

� Adalimumab (HumiraTM)

1-28
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Condition Relative risk

HIV infection 40-113

Transplantation 20-74 

Pulmonary silicosis 30

Chronic renal failure 10-25

Recent infection within 2 years 15

Fibronodular disease on CXR 6-19

Diabetes mellitus 2-4 

No known risk factor 1

Nguyen, Menzies, Update in Family Medicine, Quebec, 2000; CDC Targeted Testing, 
2000

1-29
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Implementing Contact 
Investigation:

Nuts and Bolts and Meeting the 
Challenge

���

Contact Investigation

“CI is a complicated undertaking and 
difficult to operationalize, requiring 
many interdependent decisions based 
on incomplete data and dozens of time-
consuming interventions; successful CI 
cannot be reduced to simple algorithms”

���
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Interview Case to Identify Contacts

Test contacts

Positive TB test,
HIV+/Immunosuppression,
Or children <5

Negative TB test

Rpt TB test 8 weeks 
after last exposure

CXR and medical evaluation

Active TB suspect
Rx with 4 drugs Nl CXR/eval

Latent TB Infection
Window or prophylactic rx

Negative TB test
No TB infection

Positive TB test
New Converter

���

Contact Investigation Tasks

• Prioritize Multiple CI 
• Interview/re-interview case
• Conduct environmental assessment
• Determine infectious period of a case
• Determine persons significantly 

exposed to TB through case (contact)

���
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Contact Investigation Tasks (2)

• Screen contacts for TB infection and 
disease

• Diagnose and treat contacts with active TB
• Treat high-risk contacts for LTBI
• Determine if transmission occurred; 

expand CI needed

���

How Would You Prioritize?
A. 25 y.o. man with bilateral infiltrates on CXR, AFB 

sputum smear negative, culture positive
B. 37 y.o. woman with RUL cavity on CXR, AFB 

sputum smear negative, culture positive; lives with 
her 2 children aged 3 and 5

C. 25 y.o. man with bilateral infiltrates on CXR, 3+ AFB 
sputum smear, culture positive

D. 62 y.o. man with abnormal CXR, AFB sputum and 
cultures negative 

E. 50 y.o. man with AFB sputum negative, culture 
positive, partner is HIV-positive

���

20



 

 

����������������� � � � 	 
 � � � � � � 	 
 � � � � � � 	 
 � � � � � � 	 
 � �  ����

���������	 
 � �  � � � � � � � � �

 
�� 
A. 25 � � � �CXR � � � � � �AFB sputum � �  � !" # $ � % 
B. 37 � & � �CXR ' ( � ) * �AFB sputum � �  � !" # $ � �+ # 3        

� , 5 � - . �/ 0 % 
C. 25 � � � �CXR � � � � � �AFB sputum 3+�� � $ � !" # $ � % 
D. 62 � � � �CXR 1 2 �AFB sputum " # , � � 3  � %  
E. 50 � � � �AFB sputum � �  � !" # $ � �4 5 � HIV 6 7 % 

21



Determine Priority

• Goal:  Minimize Transmission and 
Prevent TB Disease

• High Priority
– AFB sputum smear positive
– Cavity
– Contact is <5, HIV-infected OR 

immunosuppressed

2-7

Determine Priority (2)

• Moderate Priority
– Positive AFB sputum culture 
– Positive BAL smear or culture 

• Low Priority
– Negative culture 

2-8
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Answers
A. 25 y.o. man with bilateral infiltrates on CXR, AFB sputum 

smear negative, culture positive - Mod
B. 37 y.o. woman with RUL cavity on CXR, AFB sputum 

smear negative, culture positive; lives with her 2 children 
aged 3 and 5 - HIGH

C. 25 y.o. man with bilateral infiltrates on CXR, 3+ AFB 
sputum smear, culture positive - HIGH

D. 62 y.o. man with abnormal CXR, AFB sputum and 
cultures negative  - Low

E. 50 y.o. man with AFB sputum negative, culture 
positive ,non-cavitary TB , partner is HIV-positive - HIGH

2-9
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Case 1 - Mr. A

• Mr. A, 27 yr. old Vietnamese man 
recently diagnosed with TB

• Our disease control investigator (DCI) 
reviews the medical records

• Patient has had fever, cough and weight 
loss for 3 months

• His CXR shows RUL infiltrates
• 3 sputum AFB smears are positive  

4-1

What do we know so far?

• Priority – HIGH infectiousness with 
smear-positive TB

• Infectious period – starts at least 3 
months prior to TB diagnosis

• Infectious period ends on 
– date of last exposure to the contact,
– 2 weeks after treatment onset OR
– conversion to negative sputum smears

4-2
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Mr. A (2)

• The DCI doesn’t speak Vietnamese, interviews 
the patient in English

• The patient works as a hardwood floor refinisher.  
He is concerned about missing work and wages

• He has a female roommate that he seldom sees, 
but states he lives and works alone, doesn’t 
socialize

Do you believe he is telling the truth?
What barriers can you identify? 

4-3

Common Roadblocks

• Language gap
• Socioeconomic gap
• Cultural gap
• Educational gap
• Immigration concerns
• Stigma concerns

4-4
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Tools to Overcome Barriers

• Establish Trust! 
– Identify yourself clearly
– Address legal and confidentiality issues right 

away
• Use language and culturally concordant 

staff if possible (not always essential)
• Communicate at patient’s educational and 

social level
• Offer incentives and enablers

4-5

Mr. A (3)

• Mr. A was brought to clinic by a woman, who 
is not his roommate.  She turns out to be his 
ex-wife.

• He has a 3 year old son who lives with his 
ex-wife.  Mr. A visits him for 3 hours 2x/wk.  

• The ex-wife brings the son in for screening.  
She wants to be screened also, Mr. A is 
angry when he finds out.

4-6
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Mr. A (4)

• DCI checks the health database, finds a female client 
with the same address, listing Mr. A as the 
emergency contact. The DCI suspects he may have 
another girlfriend

• The DCI asks ‘do you live with another person?’, the 
patient looks up to the right and then says ‘ no’

• When asked if he works with anyone, Mr. A again 
states that he works alone

What could the DCI do at this point?

4-7

Tools(2)

• Request assistance from staffmember 
with similar culture or language

• Assure confidentiality and legal 
immunity

• Provide TB education again and ensure 
patient’s understanding 

• Address stigma 
• Use open-ended questions

4-8
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Elements to Active Listening

• Open-ended questions
– Requires more than a one word answer
– Answer may divulge information
– Ex. Do you work with anyone? Vs. Tell me what 

you do for work? 
• Focused questions

– Used with vague responses to get more specific 
answers

– Ex.  How much do you drink in a typical week?

4-9

Elements to Active Listening (2)

• Paraphrasing statements
– Verifies interviewer’s understanding of patient’s 

response
– Demonstrates that interviewer is listening
– Ex.  ‘So  you are having difficulty with taking the 

medicines’
• Reflecting statements

– Responds to emotional state of patient and its cause
– Ex.  ‘ You are concerned that people will think 

badly of you if they know you are sick with TB’

4-10
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Elements to Active Listening (3)

• Summarizing statements
– Summarizes patient’s statements in one phrase
– Verifies your understanding of patients 

response
– Shows active listening

4-11

Case 1 (5)

• DCI enlists aid of Vietnamese 
staffmember

• Patient’s ex-wife comes in for son’s 
LTBI treatment

• She is the foreman for his job! She 
identifies 5 additional work-related 
contacts

• They are notified for TB screening

4-12
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Home/Environment 
Assessment

Goals
• Assess ventilation (square footage, 

windows, forced air)
• Assess # of persons exposed
• Look for other lifestyle clues

– Children’s toys
– Substance abuse, other habits

3-1

Case Interview

A successful CI interview determines:
• Infectiousness 
• Likelihood of transmission
• Infectious period
• Significant contacts 

3-2
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Elicit Contacts

• Determine infectious period
• Determine routine activities during this 

period  
– (i.e. work, home, hobbies, church, Don’t 

forget about transportation, breakroom) 

• Elicit contacts associated with above 
activities

3-3
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Determining the Infectious Period

3-4
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Elements of a Case Interview
• Introduction
• Information Exchange
• Contact Identification
• Conclusion

5-1
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TB interview checklist
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TB interview checklist

• � � � � � �CONTACT 
IDENTIFICATION�
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TB interview checklist
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TB interview checklist
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Case 2 – Mr. R
• Mr. R is a 57 yr. old homeless man who 

was diagnosed with cavitary TB on CXR 
which is confirmed by AFB sputum smear 
and culture

• He drinks alcohol daily and stays at a 
shelter

• He is unable to give the names of any 
contacts

What do you do?

5-8
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Tools (3)

• Ask for nicknames, aliases for patient
• Re-interview patient for contact names
• Elicit locations where patient hangs out
• Visit locations to offer screening to 

friends – can also screen patient to 
maintain confidentiality

• Offer incentives and enablers for 
screening

5-9

Mr. R (2)

• Mr. R is able to give the names of 3 contacts and 
the location where they can be found

• The DCI goes to screen them with a TB test and 
symptom review 

• One man has a positive TB test and symptoms 
consistent with TB but refuses to come in for med 
eval.  He has paranoid schizophrenia.  There is 
an alert in the health database regarding his past 
violent behavior

What would you do?

5-10
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5-11

Medical Evaluation

Contacts with
• positive IGRA result
• TST ≥5 mm 

OR
•report symptoms consistent 
with TB disease 

need further examination and 
testing for TB 

53

Mr. R (3)
• The DCI does not pressure him, but checks in with 

him periodically
• The DCI reminds him that the purpose of the med 

eval is to ensure his good health
• On one visit, the DCI casually asks if he’s hungry, 

whether he would like some food
• The contact is hungry and agrees to come in for med 

eval in exchange for food and vouchers
• He is a TB suspect and started on daily DOT RIPE 

with food incentives

5-12
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Interview Role-Play

5-13
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Round 2- Joseph (Josephine) 
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Round 3- Paul (Paulette) 
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6-1

The Window Period 

•The window period is the 
estimated interval between     
TB infection and detectable 
test reaction for LTBI.         

•For TST, it is estimated to 
be 8-10 weeks after 
exposure ends

6-2

Window Period Prophylaxis

• Infected with HIV 

• Children <5 years old

• Taking immunosuppressive therapy for  
organ transplant

• Taking anti-tumor necrosis factor agents

After TB disease is excluded, prophylactic 
treatment for latent TB infection is recommended 
in contacts with negative TB tests who are:
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6-3

Window-Period Prophylaxis 

• Frequency, duration, and intensity 
of exposure

• Evidence of transmission from the 
index patient 

Factors to consider when deciding to 
start contacts with negative TB test 
results on prophylaxis:

Case 3 – Mr. X

• Mr. X, 45 y.o. white male realtor develops a 
dry cough for 1 week.  Sees an MD who 
prescribes 1 wk of Abx without improvement

• After 1 month, he sees another MD in Palm 
Springs, who gives him decongestants and 
cough syrup for allergies

• After 2 months, he sees initial MD, who treats 
him with doxycycline for 12 days.  He 
develops anorexia and loses 5-10#

6-4
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Mr. X (2)

• He now has fevers and NS as well.  At 
this point he decides to change doctors

• Chest radiograph shows a right-sided 
pneumonia

• Pt is treated with augmentin for 10 days
• He loses 10 lb and does not feel better
• At this point his wife counsels him to try 

something ‘different’
6-5

6-6
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Mr. X (3)

• Pt’s HIV test from the local AIDS 
outreach site is positive!!

• Pt. has h/o methamphetamine/cocaine 
abuse 7 yrs ago.  Had unprotected sex 
with men and women during that time

• Pt. gets HIV doctor 2 d later, is started 
on Septra x 1 month for PCP 
pneumonia

6-7

Mr. X (4)

• Symptoms continue, he is now fatigued, 
SOB, and cannot sleep.  He is 
hospitalized for workup

• 5/5 smears are 4+ positive for AFB
• Pt. is started on RIPE and feels 100% 

better after 1 week of rx
• What else needs to be done? what 

other information do we need?

6-8
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Mr. X (5)

• CD4 count is 285, viral load 15,000
• AFB is identified as M. TB by PCR
• Patient has been clean and sober for 

last 3 years
• Has distant travel to Cebu, Phillipines 

20 yrs ago
• Patient is married with 4 kids, ages 

2,6,8,10
6-9

Case 4 - Mrs. X

• Wife of index case has been coughing 
very mildly for 6 months.  No other 
symptoms

• Just diagnosed with HIV; high CD4 
count, low viral load

• 25mm PPD
• CXR obtained

6-10
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6-11

Mrs. X

• 3 Sputum are collected
• RIPE is started while awaiting cultures
• What needs to be done for the children?

6-12
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Toddler

• 2 y.o. has 14 mm TST
• He has no symptoms
• He is brought in for CXR and medical 

evaluation

6-13

6-14
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6 y.o.

• 6 y.o. boy is TST negative, the only 
family member to have a negative TST

• He has no symptoms
• He gets a CXR – questionably abnormal
• What would you do?

6-15

6-16
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6 y.o.(2)

• 1 of mom’s smears comes back positive
• Radiologist confirms inferior LAD on lateral 
• Child is placed on RIPE
• PPD is repeated, tests pending
• No gastric aspirates obtained for same 

reasons as before
• Thankfully older two kids had nl CXRs, 

started on INH prophylaxis for 9 months

6-17
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