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Problem Despite implementation of universal health coverage in Thailand, gaps remain in the system for screening contacts of tuberculosis
patients.

Approach We designed broader criteria for contact investigation and new screening practices and assessed the approach in a programme-
based operational research study in 2017-2018. Clinic staff interviewed 100 index patients and asked them to give household and non-
household contacts an invitation for a free screening and chest X-ray. Contact persons who attended received 250 Thai baht (about 8 United
States dollars) allowance for transport.

Local setting Chiang Rai province, Thailand, has high rates of tuberculosis notification and a high number of people living in poverty. The
coverage of contact investigation in under 5-year-olds was only 33.2% (222 screened out of 668 contacts) over 2011-2015.

Relevant changes Index patients identified 440 contacts in total and gave invitation cards to 227 of them. The contact investigation coverage
was 81.1% (184/227) and tuberculosis detection among contacts screened was 6.0% (11/184). Of the 11 contacts with active tuberculosis,
three did not have tuberculosis symptoms, three were non-household contacts and three were contacts of non-smear-positive tuberculosis
patients. The contact investigation coverage of the contacts younger than 5 years was 100% (14/14) and the yield of tuberculosis detection
in this age group was 21.4% (3/14).

Lessons learnt High coverage of contact investigation with a high yield of tuberculosis detection among contacts can be achieved by
applying broader criteria for contact investigation and providing financial support for transportation.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Tuberculosis is curable and preventable, typically at low cost,
but every year approximately 10 million people worldwide
fall sick with tuberculosis and more than 1 million die.! In
Thailand, an estimated 12 000 people die due to this prevent-
able disease.

The World Health Organization (WHO) and the World
Bank are using tuberculosis service coverage for monitoring
global progress towards universal health coverage (UHC).?
To end the tuberculosis epidemic in a generation, the high
tuberculosis burden countries should give priority invest-
ments to populations at highest risk of tuberculosis, including
households and close contacts. Economic evaluations have
demonstrated the cost-effectiveness of contact investigation
for the prevention of tuberculosis as well as its economic
benefits to society as a whole.””> Contact persons should have
access to quality and rapid tuberculosis diagnosis, treatment
and prevention services.” Hence, contact investigation is an
imperative intervention to facilitate the global End TB Strategy.

At our referral hospital in Thailand we found a low cover-
age of contact screening in small children, the group at highest
risk of contracting tuberculosis infection and developing active
tuberculosis disease. In response, we carried out a programme-
based operational research study aiming to increase the contact
investigation coverage and yield of tuberculosis detection in
contact persons and to obtain evidence for guiding contact
investigation practices.

Setting

Thailand is one of 14 countries with the highest burdens of
tuberculosis, human immunodeficiency virus (HIV) and tu-
berculosis co-infection and multidrug-resistant tuberculosis.’

Chiang Rai, about 800 km from Bangkok, is the northernmost
province of Thailand, with a provincial population of 1 287615
and approximately 13% hill-tribe minorities. The province has
been ranked as one of the poorest in Thailand. The Chiang Rai
tuberculosis registry reported higher tuberculosis notifications
(143 per 100000 population), mortality (11.4%; 180 deaths
among 1576 registered patients) and HIV co-infection (15.5%;
227 of 1466 patients) compared with national data in 2018. We
conducted the study at Chiang Rai hospital, a referral hospital
for 16 district hospitals in the province that also serves as a
primary care unit and a district hospital for people living in
the central district (244 311 population in 2018). Tuberculosis
was detected in 4.8% (58 of 1200) contacts of smear-positive
patients in Chiang Rai in 2003.” In our setting, only 33.2%
(222 of 668) contacts younger than 5 years were screened over
2011-2015. Diagnosis and treatment of tuberculosis is free
of charge for Thai people under the UHC scheme. However,
diagnosis by chest X-ray for the contacts of people with tuber-
culosis is free only for contacts with tuberculosis symptoms.
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Approach

Our team comprised government tu-
berculosis service providers, including
clinicians and nurses, and a multidisci-
plinary research team from a nongov-
ernment organization based in Chiang
Rai. Based on our literature review, we
designed an intervention that included
new criteria and practices of contact
investigation than previously used in
Thailand (Table 1). For example, we
broadened the criteria for contact inves-
tigation to include not only smear-pos-
itive patients and household contacts,
but also other categories of tuberculosis

and non-household contacts, according
to WHO’s recommendations for contact
investigation.®

From March 2017 to February
2018, we recruited 100 patients newly
diagnosed with tuberculosis to the
study (64 patients with smear-positive
tuberculosis, 34 patients with HIV and
tuberculosis co-infection, one patient
with multidrug-resistant tuberculosis
and one child younger than 5 years with
tuberculosis). Trained staff members
interviewed the index patients about
their contacts and displayed a video
explaining the importance of contact
investigation. The staff offered invita-
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tion cards for each index case to invite
up to six contacts (four household and
two non-household contacts) for a free
chest X-ray (usual cost to patients 200
Thai baht, THB; about 6 United States
dollars, US$) and 250 THB allowance
for transportation. Invitation cards were
numbered so that we could link contacts
to the index patient. The cards included
information about the hours and loca-
tion of the hospital, and non-stigmatized
information about the need for tubercu-
losis screening and the curability, and
preventability of tuberculosis. The invi-
tation cards facilitated communication
with the staff when the contact people

Table 1. Comparison of previous and current criteria and practices of contact investigation and the justifications for change in Chiang

Rai province, Thailand

Process Previous practice

Practice in this study

Justification for change

Recruiting tuberculosis

index patients tuberculosis patients

Recruiting tuberculosis  Emphasized household
contact persons

instructed tuberculosis

patients to bring everyone

in their house to visit the
tuberculosis clinic for
screening

Method of screening
for active tuberculosis
disease

Tuberculosis symptom
screening. Contacts with

tuberculosis screening by

Emphasized smear-positive

contacts. The staff simply

symptoms were eligible for

Included smear-positive tuberculosis patients,
multidrug-resistant tuberculosis patients, all types
of tuberculosis in children younger than 5 years,
and all types of tuberculosis in people with
human immunodeficiency virus infection

Included household contacts and non-household
contacts. The staff carefully interviewed
tuberculosis patients to obtain a list of contacts
(age, sex and relation with tuberculosis patient).
A contact was defined as a person who always
stayed closely and spent time with a tuberculosis
patient 4-8 hours a day during the previous

3 months, including contacts living in the same
house or living outside the house, but regularly
visiting the patient at home and other social
gatherings (e.g. work, school)

Interview for tuberculosis symptoms. Regardless
of the tuberculosis symptoms, all contacts are
eligible for tuberculosis screening by chest

WHO's recommendations for
contact investigation®

Studies have shown that the
transmission of tuberculosis to
contacts occurred outside the
house, such as at schools and
workplaces®'°

Tuberculosis prevalence surveys
in Thailand and South East Asia
showed that 50% of smear-positive

radiography

chest radiography. Diagnosis

for latent tuberculosis

infection. Contacts younger
than 18 years were given a

tuberculin skin test

Applying social Health-care staff verbally
interventions
patients to bring every

household member for a

screening for tuberculosis

tuberculosis patients and 65% of
culture-confirmed tuberculosis
patients did not report having
tuberculosis symptoms'

instructed the tuberculosis

Health-care staff offered an invitation card to

the tuberculosis patient to give to his or her
contacts. There was one card for each contact.
Each card had a unique identifier, which allowed
staff to follow-up with the index patients when
their contacts did not attend for screening.

The invitation cards included non-stigmatized
information about the need for tuberculosis
screening, the curability and preventability of
tuberculosis, the free service with a 250 Thai baht
travel allowance (about USS 8) and clinic service
hours (Monday to Friday from 09.00 to 15.00
hours). The contact persons presented the cards
when they came for screening. The staff called

or visited the index patients’home to ask why
contacts did not visit the hospital. Staff could
only investigate non-attendance for patients who
gave consent for home visits to their houses and
their contacts

A study in South Africa showed
that invitation cards increased
tuberculosis screening among
household and non-household
contacts, with a high yield of
tuberculosis detection.'” In our
setting, tuberculosis patients are
poor and cannot afford transport
costs to the hospital. Financial
assistance for attendance improved
tuberculosis treatment outcomes™

USS: United States dollars; WHO: World Health Organization.
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Fig. 1. Contact investigation in children and adult contacts presenting results of screening by tuberculin skin test and chest X-ray in

Chiang Rai province, Thailand

100 persons with tuberculosis (64 acid-fast bacillus-positive, 34 tuberculosis/HIV
co-infection, T multidrug resistant-tuberculosis, 1 child < 5 years)

440 contact persons
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198 non-household contact persons
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133 persons (84.2%)
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]

25 persons (15.8%) did
not come for screening

[

51 persons (73.9%)
screened for tuberculosis

18 persons (26.1%) did
not come for screening

[

[

1 [

]

33 persons aged 100 persons aged 15 persons aged 36 persons aged
<18 years > 18 years <18years > 18 years
[ [ [ [
2 persons with active tuberculosis; 6 persons with 1 person with active tuberculosis; 2 persons with
12 persons with positive tuberculin skin test active tuberculosis 6 persons with positive tuberculin skin test active tuberculosis

HIV:human immunodeficiency virus.

Notes: Active tuberculosis indicates contact persons with or without tuberculosis symptoms diagnosed as tuberculosis based on result of a chest X-ray read by a
radiologist and confirmed by a paediatrician or a pulmonologist.

reached the hospital and were also used
as evidence to obtain the transportation
fee. All of the contacts brought the cards
with them to the hospital.

For each index patient we recorded
the number of contacts identified, the
number of invitation cards that he or
she was willing to accept, the contacts
who came to the clinic for screening
and the outcomes of contact screening.
We calculated the contact investigation
coverage (percentage of contact persons
receiving an invitation card who were
screened for tuberculosis) and yield of
tuberculosis detection (percentage of
screened contacts who were diagnosed
with active tuberculosis). Index patients
were asked to provide a telephone
number or address for contact persons
so staff could call or visit to ask about
the reasons for not going for screening.

The tuberculosis service staff was
already experienced with conducting in-
terviews about tuberculosis symptoms.
We gave the staff an additional 2-day
training on how to interview the patients
sensitively and obtain information about
household and non-household contacts
who met the criteria. The staff referred
all contact persons for a chest X-ray,
regardless of the presence of symptoms.
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The radiologists interpreted the X-ray
results without extra incentives.

Relevant changes

The index patients identified a total of
440 contact persons and gave invita-
tion cards to 227 of them (Fig. 1). A
total of 184 invited contacts came for
screening, providing contact investiga-
tion coverage of 81.1%. Eleven of the
contacts screened (6.0%) had active
tuberculosis. Of these, 3 persons did not
have tuberculosis symptoms, 3 persons
were non-household contacts and 3
persons were contacts of non-smear-
positive tuberculosis patients. Among
the contacts younger than 5 years of
age we achieved 100% coverage (14/14
contacts), followed by 90.2% (37/41
contacts) among contacts older than
60 years of age (Table 2). The yield of
active tuberculosis in children younger
than 5 years of age was also high (21.4%;
3/14 contacts), suggesting the need to
ensure 100% coverage for small children
contacts. The coverage of the tuberculin
skin test for contacts under 18 years of
age was 91.7% (44/48 contacts).

The reasons index patients gave for
not accepting the contact invitation cards

varied, including the contact having al-
ready been screened for tuberculosis or
being on tuberculosis treatment, fearing
losing their job, wanting to retain con-
fidentiality about the disease, believing
that they were not infected, and having
conflicts with their contacts. Some pa-
tients could not locate the non-household
contacts because they only temporarily
attended the same training and did not
know each other personally. The rea-
sons contacts gave for not receiving a
tuberculosis screening despite receiving
an invitation card were: being busy with
work, unwillingness to be screened for
tuberculosis, inability to travel due to
age or disability, not having anyone to
accompany them, perceiving no risk for
tuberculosis, mental health problems,
and having moved to another place.

Based on the chest X-ray cost of
200 THB and transportation allow-
ance of 250 THB, we calculated that
the cost of detecting one contact with
active tuberculosis was 7527 THB (184
contacts x 450 THB + 11 cases of ac-
tive tuberculosis). The cost equates to
approximately US$ 254 if a transport
allowance were provided to every con-
tact, or US$ 119 if no travel expenses
were provided.
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In November 2018, we had an op-
portunity to present our study findings
to the Minister of Public Health of
Thailand. In addition, our team mem-
bers had several discussions with the
public health authorities. As a result,
the National Health Security Office,
which is the organization responsible
for implementing UHC in Thailand,
agreed to cover the cost for tuberculosis
screening as of October 2019 using chest
X-ray for the household tuberculosis
contact cases, regardless of the presence
of tuberculosis symptoms. However, the
other criteria and social interventions,
which we applied in our study and
increased tuberculosis case detection,
have not yet been adopted by national
health policy.

Lessons learnt

Applying new criteria for recruiting
tuberculosis patients, tuberculosis
contacts and tuberculosis screening
contributed to higher coverage, and a
higher yield of detecting latent tuber-
culosis infection and active tuberculosis
among the contacts of tuberculosis
patients (Box 1). Despite the incen-
tives offered, some contacts could not
access tuberculosis screening due to
challenges, such as poverty, stigma and
health-system responses.'* If Thailand
is to end the tuberculosis epidemic by
2035, the government and society must
invest in contact investigation by ad-
dressing those challenges. The health
system should improve health workers’
communication and interview skills as
these skills will improve the coverage of
contacts and the yield of tuberculosis
detection.'*’> Some tuberculosis patients
migrate for work to the capital city,
Bangkok, but move to their hometown
when they are sick. In this case, their
contacts are in Bangkok and contact in-
vestigation should be performed by the
local health service. Tuberculosis public
health networks must be established and
coordinated for contact investigation.
Several studies, including our pre-
vious study,'* have reported that stigma
against tuberculosis threatens contact
investigation and the effort to end tuber-

Lessons from the field
Contact tracing for tuberculosis, Thailand

Table 2. Coverage of contact investigation and yield of tuberculosis detection in
contacts cassified by age in Chiang Rai province, Thailand, 2017-2018

Age of No. of No. (%) of No. (%) of Tuberculosis patients exposed
contacts, contacts contacts screened to contacts
years receiving  screened for contacts
invitation  tuberculosis diagnosed
card with active
tuberculosis
<5 14 14 (100.0) 3(214) 3 smear-positive patients
5-18 43 34(79.1) 0(0.0) No contact found with active
tuberculosis
19-60 126 99 (78.6) 3(3.0) 1 smear-positive patient,
1 patient co-infected with
tuberculosis and HIV,1 child
with tuberculosis (4 years)
>60 41 37(90.2) 5(13.5) 4 smear-positive patients,
1 patient co-infected with
tuberculosis and HIV
Unknown 3 0(0.0) 0(0.0) Unknown
Total 227 184 (81.1) 11(16.0) 8 smear-positive patients,

2 patients co-infected
with tuberculosis and HIV,
1 child with tuberculosis
(4 years)

HIV: human immunodeficiency virus.

Box 1.Summary of the main lessons learnt

Applying new criteria for recruiting tuberculosis patients and contacts and for tuberculosis
screening contributed to higher coverage and a higher yield of detecting latent infection
and active tuberculosis among patients’ contacts.

Providing contacts with invitation cards and transport costs enhanced their access to
tuberculosis screening, prevention and treatment.

Tuberculosis contacts living with physical and mental disability and in extreme poverty
require additional interventions to assist them in accessing tuberculosis screening and care.

culosis because index patients keep their
illness confidential and conceal informa-
tion about their contacts. As a result,
contacts at high risk of tuberculosis,
such as children younger than 5 years
of age do not benefit from tuberculosis
prevention and care. Campaigns to re-
duce tuberculosis stigma in the general
population are urgently needed. We are
now implementing a programme to
reduce stigma against tuberculosis by
means of education and communication
strategies. To sustain the high contact
investigation coverage and high yield
of tuberculosis case detection achieved
in this study, we are now engaging with
multisectoral partners and civil society

Bull World Health Organ 2020;98:212-218| doi: http://dx.doi.org/10.2471/BLT.19.239293

to support travel expenses for socioeco-
nomically disadvantaged patients and
their contacts. H
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Résumé

Suivi des contacts pour la turberculose, Thailande

Probléme Malgré la mise en ceuvre d'une couverture maladie
universelle en Thailande, des lacunes subsistent dans le systéme de
dépistage des contacts de patients atteints de la tuberculose.
Approche Nous avons défini des criteres élargis pour I'enquéte
d'entourage et les nouvelles pratiques de dépistage, puis évalué cette
approche par le biais d'un programme de recherches menées sur le
terrain en 2017-2018. Le personnel médical a interrogé 100 patients
de référence et leur ademandé de transmettre a leurs contacts issus de
I'environnement familial et extra-familial une invitation a un dépistage
et a une radiographie du thorax, tous deux gratuits. Les contacts qui se
rendaient a ces examens recevaient 250 bahts thailandais (I'équivalent
de 8 dollars américains environ) d'indemnité de transport.
Environnement local La province thailandaise de Chiang Rai affiche
un fort taux de cas de tuberculose et un nombre élevé de personnes
vivant dans la pauvreté. L'enquéte d'entourage n'a touché que 33,2 %
des moins de 5 ans (222 dépistages sur les 668 contacts) durant la
période comprise entre 2011 et 2015

216 Bull World Health Organ 2020;98:212-218

Changements significatifs Les patients de référence ont identifié
440 contacts au total, et ont distribué 227 invitations. L'enquéte
d'entourage a porté sur 81,1 % de ces contacts (184/227) et la
tuberculose a été diagnostiquée chez 6,0 % d'entre eux (11/184). Sur
les 11 contacts atteints de la tuberculose, trois ne présentaient aucun
symptoéme, trois provenaient de |'environnement extra-familial et trois
étaient en contact avec des patients souffrant de tuberculose mais
n'étant pas des cas a frottis positif. L'enquéte d'entourage a touché 100 %
des contacts de moins de 5 ans (14/14) ; la tuberculose a été détectée
chez 21,4 % des contacts appartenant a cette tranche d'age (3/14).
Legons tirées Il est possible de couvrir un grand nombre de contacts
avec l'enquéte d'entourage et de détecter un maximum de cas en
appliquant des critéres élargis et en fournissant une aide financiére
pour les transports.

doi: http://dx.doi.org/10.2471/BLT.19.239293
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Pesiome

MOHUTOPUHT NUL, KOHTAKTMPYIOLWMX C 60NbHbIMY Ty6epKynesom , Taunana

Mpo6nema HecMoTpsa Ha BHeapeHWie B TannaHae CUCTeMbl BCEOOLLErO
OXBaTa yCyramu 34paBooOXpaHeHIs, B CUCTEME OCTAIOTCA HEAOYETbI
NPUMEHWUTENBHO K BbIABNEHMIO JTNL, KOHTAKTVPYIOLWMX C GONBHBIMM
TyOEpKynesom.

Mopxop AsTOpbl Pa3paboTani pacluMpeHHble KpUTepKn U3ydeHus
NN, KOHTAKTUPYIOWMX C BOMbHBIMK, Y HOBbIE MpaKTUYeCcKue
NPUHUNMBI CKPUHWUHTA, @ TakXe NPOBeNn OLUeHKY Noaxona B8
NPOrpamMMHOM MPaKTUYeCKOM MUccnefoBaHnmn B TeueHne 2017-
2018 rr. MepcoHan knnHmKM onpocun 100 HyneBbIX NaUUEHTOB U
MONPOCK UX NPUIIACUTL UNEHOB CEMBY 1 APY3E MOCETUTL KITNHUKY
I15 POXOXAEHMSA 6ECNNATHOrO CKPUHUHTA W PEHTreHa rpynHOM
KneTku. [MoCeTnBLMM KINMHNKY NLAaM, HaXOAAWMMCA B KOHTaKTe C
60onbHbIMK, BblaBany no 250 Taickux 6at (okono 8 ponnapos CLIA)
[NA NOKPbITVA TPAHCMNOPTHBIX PACXO0B.

MecTHble ycnoBusa B nposvHUMK YnaHr Pan Tannanga otmeyaeTca
BbICOKMIN YPOBEHb 3ab60N1eBaeMOCTU TybGepKyne30oM B CoYeTaHNUM
C BbICOKMM MOKa3zaTeneM HueTsl. Ha npotaxerHun 2011-2015 rr.
oxBaT obcnefoBaHvem UL Maaale 5 neT CoCTaBNAn BCEro

33,2% (222 BbIABNEHHbIX CNydas 3aboneBaHusa cpean 668 nul,
HaXOAMBLUMXCA B KOHTAKTe C 6OMbHBIMM).

OcywecTBneHHble nepemMeHbl HyneBbie MmauumeHThl
NAEHTUOULIMPOBANY B OOLLEN CIOXHOCTU 440 KOHTaKTMPOBABLLINX
€ 6ONBHBIMM UL W PUMIACUAM MOCETUTL KIMHNKY 227 13 Hix. OxBaT
obcnenoBaHnem coctasmnn 81,1% (184 13 227 uenoBek), Tybepkynes
6b1n BbIABAeH Y 6,0% (11 13 184 yenoBek). V13 11 KOHTaKTMPOBaBLUMX
C 6ONbHBIMN NN C aKTMBHOW GopMoi TybepKynesa y Tpomx
He MMenocb CMMNTOMOB TybepKynesa, elle Tpoe He ABAANWCH
uneHaMm cemelt NaLmMeHToB, a TPOe KOHTAKTUPOBaIM C BONbHBIMMU
TyOepKyne3om 6e3 NonoKmTENbHOIO Pe3ybTaTta MAKPOCKOMNMM Ma3Ka
MOKPOTBI. [N nviL, Miafwe 5 neT oxBaT 00CeA0BaHNEM COCTaBUI
100% (14 3 14 petei), ny 21,4% (3 n3 14) 06CnenoBaHHbIX B TOW
BO3PACTHOW rpynne 6bin BbiABIEH TyGepKynes.

BbiBOAbl BbHICOKOTO ypOBHA OXxBaTa 06CIefOBaHUAMM
KOHTaKTUPYIOLLMX C 6ONBbHBIMM MWL, U BBICOKOTO YPOBHSA BbIABIEHMA
60NbHBIX TyOepKyne3oM cpefun 3TUX UL MOXKHO AOCTUYL 3a
cYyeT pacCliMpeHus Kputepres o0CneaoBaHNa 1 obecneyeHns
bVHaHCOBOV NOMOLLW ANA NPOe3[a B KIVHWKY.

Resumen

Seguimiento de contactos por la tuberculosis, Tailandia
Situacion A pesar de la implementacion de la cobertura sanitaria
universal en Tailandia, siguen existiendo deficiencias en el sistema de
deteccién de los contactos de pacientes con tuberculosis.

Enfoque Se disefiaron criterios méas amplios para la investigacién de
los contactos y las practicas de cribaje nuevas y se evalud el enfoque en
un estudio de investigacion operativa basado en un programa de 2017
a 2018. El personal de la clinica entrevist6 a 100 pacientes indice y les
solicitd que invitaran a los contactos domésticos y no domésticos a un
cribado y una radiografia de térax gratuitos. Las personas de contacto
que asistieron recibieron un subsidio de 250 baht tailandeses (unos 8
dolares estadounidenses) para el transporte.

Marco regional La provincia de Chiang Rai, Tailandia, tiene tasas altas
de notificacion de tuberculosis y un nimero elevado de personas que
viven en la pobreza. La cobertura de la investigacion de contactos en
menores de 5 afos fue de solo el 33,2 % (222 cribados de 668 contactos)
en el periodo 2011-2015.

Cambios importantes Los pacientes indice identificaron 440 contactos
entotal y entregaron tarjetas de invitacion a 227 de ellos. La cobertura de
lainvestigacion de contactos fue del 81,1 % (184/227) y la deteccion de
la tuberculosis entre los contactos examinados fue del 6,0 % (11/184). De
los 11 contactos con tuberculosis activa, tres no presentaban sintomas
de tuberculosis, tres eran contactos no domésticos y tres eran contactos
de pacientes con tuberculosis no baciloscépica. La cobertura de la
investigacion de los contactos menores de 5 afos fue del 100 % (14/14)
y el rendimiento de la deteccion de la tuberculosis en este grupo de
edad fue del 21,4 % (3/14).

Lecciones aprendidas Se puede lograr una alta cobertura de la
investigacion de contactos con un alto rendimiento de la deteccion
de la tuberculosis entre los contactos aplicando criterios mas amplios
para la investigacion de contactos y ofreciendo apoyo financiero para
el transporte.
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