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Concordance of TST and QFT-Plus, Sensitivity and Specificity of TST
and QFT-Plus in Detection of LTBI in MDR TB Contact

Rullyano Hardian, Reviono, Harsini, Yusup Subagio Sutanto

Department of Pulmonology and Respiratory Medicine Faculty of Medicine, Universitas Sebelas Maret,
RSUD dr. Moewardi, Surakarta

Abstract

Background: Tuberculosis (TB) is an infectious disease and the main cause of world health problems. Not all individuals infected with
Mycobacterium tuberculosis (Mth) develop active TB. Latent tuberculosis infection (LTBI) is a state of persistent immune response to
stimulation of the Mtb antigen with no evidence of clinically manifest active TB. Closed contact and household contact with MDR TB patients
increases the risk of MDR TB transmission. There is no gold-standard test for LTBI. Tuberculin Skin Test (TST) and Quantiferon Gold Plus
(QFT-Plus) examinations are used for LTBI diagnosis.

Methods: A cross-sectional diagnostic test of 32 MDR TB contacts, consisting of 16 household contacts and 16 close contacts, was
conducted in April 2020 at Dr. Moewardi Surakarta Hospital.

Results: Positive TST results among MDR TB contacts were 18.8%, while QFT-Plus positive was 25%. The concordance level of TST and
QFT-Plus was nearly perfect (k=0.818, p<0.001). The sensitivity and specificity of QFT-Plus with household contacts as the gold standard
were 37.5% and 87.5%, respectively. The sensitivity and specificity of TST with household contacts as the gold standard were 25% and
87.5%, respectively.

Conclusion: The concordance level of TST and QFT-Plus in the detection of LTBI in MDR TB contacts was very good. The TST can be
used in place of QFT-Plus although QFT-Plus has better sensitivity. Both tests are useful for confirming TB infections. Both of these tests are
not diagnostic, however they can be used to screen for LTBI in MDR TB contacts. (J Respirol Indones 2022; 42(1): 9-17)

Keywords: TST, QFT-Plus, Contact, MDR TB

Tingkat Kesesuaian TST dengan QFT-Plus Serta Sensitivitas dan
Spesifisitas TST Dengan QFT-Plus dalam Mendeteksi LTBI pada
Kontak TB MDR

Abstrak

Latar belakang: Tuberkulosis (TB) merupakan penyakit infeksi penyebab utama masalah kesehatan dunia. Tidak semua individu terinfeksi
Mycobacterium tuberculosis (Mtb) akan berkembang menjadi TB aktif. Infeksi tuberkulosis laten (LTBI) adalah keadaan respon imun persisten
terhadap stimulasi antigen Mtb dengan tanpa adanya bukti dan tanda klinis TB aktif. Kontak serumah dan erat dengan pasien TB MDR
meningkatkan risiko penularan TB MDR. Baku emas diagnosis LTBI saat ini tidak ada. Pemeriksaan Tuberculin Skin Test (TST) dan Quantiferon
Gold Plus (QFT-Plus) digunakan untuk diagnosis LTBI.

Metode:Uiji diagnostik cross sectional terhadap 32 kontak TB MDR, terdiri 16 kontak serumah, dan 16 merupakan kontak erat dilakukan
pada April 2020 di RSUD dr. Moewardi Surakarta.

Hasil: Tingkat kesesuaian TST dan QFT-Plus adalah sangat baik (k = 0,818, p < 0,001). Sensitivitas dan spesifisitas QFT-Plus dengan kontak
serumah sebagai baku emas sebesar 37,5% dan 87,5%. Sensitivitas dan spesifisitas TST dengan kontak serumah sebagai baku emas sebesar
25% dan 87,5%.

Kesimpulan: TST positif pada kontak TB MDR didapatkan sebesar 18,8% sedangkan QFT-Plus positif sebesar 25%. Tingkat kesesuaian
TST dengan QFT-Plus dalam deteksi LTBI pada kontak TB MDR adalah sangat baik. Pemeriksaan TST dapat menggantikan pemeriksaan QFT-
Plus. QFT-Plus memiliki sensitivitas yang lebih baik. Kedua pemeriksaan baik untuk memastikan infeksi oleh TB. Kedua pemeriksaan kurang
baik untuk diagnosis, namun masih dapat digunakan untuk skrining pada kontak TB MDR. (J Respirol Indones 2022; 42(1): 9-17)

Kata kunci: TST, QFT-Plus, Kontak, TB MDR

Correspondence: Rullyano Hardian
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INTRODUCTION

Tuberculosis (TB) is an infectious disease that
continues to be the leading cause of global health
issues. Mycobacterium tuberculosis (Mtb) has been
influencing and developing human existence for
thousands of years. The success has persisted for
thousands of years because it may remain latent,
asymptomatic, and then reactivate as active TB. Not
all individuals infected with Mtb will develop active
TB. Tuberculosis is one of the top ten causes of
mortality globally, as well as the primary cause of
death from an infectious agent.*-3

Not all infected with Mtb will

develop active TB. Fifty to 70% of individuals
exposed to MTb can overcome their TB infection

individuals

through innate or adaptive immune mechanisms.
The remaining 30-50% will be active TB or LTBI.
Latent tuberculosis infection (LTBI) is a state of
immune

persistent response to Mycobacterium

tuberculosis antigen stimulation without any
evidence or clinical signs of active TB. Individuals
infected with MTb have a high risk of developing
active TB. Every year, LTBI progression to active
TB contributes to an increase in the incidence of
active TB. Active tuberculosis occurred in 7.7% of
LTBI patients after one year of infection and 14.2%
at the end of 2020. Prevention of active TB
originating from LTBI reactivation is an important
component of the WHO End TB Strategy program.
End TB program targets cannot be achieved without
involving LTBI management.3->

The large global burden of LTBI is a potential
source of TB transmission in the future. The global
burden of LTBI in 2016 was around 1.7 billion
people, or a quarter of the world's population. The
Southeast Asia region bears more than 40% of the
global TB incident burden and nearly 35% of the
world's LTBI burden. The burden on the Southeast
Asian region is disproportionate, considering that
only about 26% of the global population lives in this
region. The current response to the TB situation in
the Southeast Asia region needs to be accelerated

as soon as possible to achieve significant progress

10

Contact

towards achieving the End TB Strategy's targets.>®

Antimicrobial resistance is an increasingly
serious threat to public health globally. Multidrug-
resistant (MDR) Mtb strains, resistant to both first-
line TB drugs (rifampin and
responsible for about a quarter of all deaths caused

isoniazid), are
by antimicrobial-resistant infections. WHO data
shows around 558,000 cases of MDR TB or
Rifampicin resistant (RR) worldwide. Household and
close contact with MDR TB patients increases the
risk of MDR TB transmission. The latent TB patients
who come into contact with MDR TB patients is a
potential burden for increasing MDR TB incidence.
Close contact with TB and MDR-TB patients,
especially children and people living in low-income
countries, is highly likely to develop MDR-TB. The
risk of spreading the disease from index cases to
contacts will increase if there is a delay in diagnosis
and treatment. Research by Fox et al. (2017) in
Vietham found the prevalence of positive TST
results in contacts with MDR TB patients was 40.8%.
Husein et al. (2019) found that the prevalence of
LTBI in the contact group with with TB in Duhok city,
Irag, was high at 41.3% (62/150). This burden must
be addressed to prevent a global epidemic of MDR
TB. Prevention of the increased incidence of MDR
TB from latent TB caused by MDR strains is very
important for the success of TB control programs.®-
10

The diagnosis of LTBI can be a challenge
because there is no gold-standard check. The
number of bacteria in LTBI individuals is unknown,
but it is believed to be so small that it is impossible
Mtb  bacteria, an
immunological examination is carried out instead.
The diagnosis of LTBI is through
the tuberculin  skin test (TST) or
gamma release assay (IGRA). This research used

to directly examine S0
made

the interferon-

QFT-Plus with the consideration of having better
specificity and sensitivity. Because the QFT-Plus
test is expensive and difficult to get in laboratory
facilities, the TST is better-suited for situations in
Indonesia with a high prevalence of tuberculosis.
The TST is not only inexpensive, but also easy to
do and obtain. The background of this study stems

J Respir Indo Vol. 42 No. 1 Januari 2022
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from the disparity in data availability, diagnostic
methods appropriate for Indonesian settings, and
LTBI treatment of MDR TB contacts. This study
aims to provide information regarding early
detection of LTBI in MDR TB contacts.>*!
Furthermore, this study was specifically done
to compare the applicability of TST and QFT-Plus
examination results in identifying LTBI in MDR TB
contacts, as well as finding the difference in
sensitivity and specificity of both tests in detecting
LTBI in MDR TB contacts. Furthermore, this study
was specifically done to compare the applicability of
TST and QFT-Plus examination results in identifying
LTBI in MDR TB contacts, as well as finding the
difference in sensitivity and specificity of both tests
in detecting LTBI in MDR TB contacts. By providing
fundamental data of prevalence statistics and
diagnostic procedures through this study, our
research team hope this could be useful for future
establish LTBI detection and

reference to

prevention strategies.

METHODS

This study is a cross-sectional diagnostic test
study in which the independent and dependent
variables were measured simultaneously for the
TST and QFT-Plus examinations. The research was
conducted at Dr. Moewardi Hospital, Surakarta
Sragen, in April 2020 to meet the number of
samples. The sample in this study was MDR TB
contacts who were not sick with TB or had had TB
disease. The inclusion criteria in this study were
people >18 years of age who were willing to
participate in the study. The exclusion criteria for
this study were a person with clinical signs or
symptoms of TB, or a history of TB, a history of
taking anti-tuberculosis drugs (OAT), a history of
severe allergic reactions or hypersensitivity to a
previous TST examination (necrosis, ulceration,
anaphylactic shock), or someone with comorbid
disease and
HIV,
corticosteroids). Subjects who do not return within

immunosuppressive disease (DM,

clinical renal failure, and the use of

48-72 hours for a TST evaluation or withdraw are

J Respir Indo Vol. 42 No. 1 Januari 2022
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considered discontinuous.

A person in contact with MDR TB patients
who agreed and met the inclusion criteria was
asked to sign an informed consent. The sample
consisted of 32 MDR TB contacts, divided into 16
household contacts and 16 close contacts. Subjects
who met the inclusion criteria were then given
education and recorded data, including identity,
history taking,
TST examination,

physical examination, laboratory
and QFT-Plus.

Subjects are required to be re-examined within 48-

examination,

72 hours for TST readings.

Data analysis is presented in the distribution
of frequency and percentage. Kappa Cohen test
was used to calculate the degree of concordance
between TST and QFT-Plus.
in this

The correlation

analysis used research is contingency
coefficient analysis. Data on all variables were
analyzed using SPSS 22 for windows. The non-
existent gold standard for establishing the diagnosis
of LTBI is a problem in determining the diagnostic
accuracy of TST and IGRA. Comparing patients at
high risk of exposure to active TB or patients with
LTBI at high risk of acquiring active TB is an
alternate method of determining sensitivity that

cannot be tested directly.

RESULT

This study was conducted on 32 MDR TB
contact respondents with the characteristics of
gender, age, type of contact, education level,
(BMI), BCG

Respondents in this study had a proportion of

nutritional  status and scar.
middle-aged (41-60 years) greater than other age
groups, namely as much as 50%. The results of the
QFT-Plus and TST that were positive were mostly
found in respondents in the middle-aged group,
namely 12%, with a total of 4 respondents, and
5.6% of respondents with positive QFT-Plus.

The number of female respondents was 17
(53.1%), while the number of male respondents was
15 (46.9%). The results of the positive QFT-Plus
and TST examinations were mostly found in female

respondents (18.8%), with a total of six respondents

11
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and seven (21.9%) respondents with positive QFT-
Plus.

Based on the type of contact (household
contacts with close contacts), the number of
respondents is the same, namely 16 people each,
or 50% of the respondents. The results of positive
TST and QFT-Plus examinations were more
common in the household contact variable group
than in close contacts, which was 12.5%, with a
total of four respondents having positive TST results
and six respondents (18.8%) having positive QFT-
Plus results. This value is higher than the positive
immunological examination results in close contact,
namely two (6.3%) positive TST respondents and
two (6.3%) positive QFT-Plus.

Most of the research respondents have a very
high educational background or have a college
education, as many as 15 (46.9%) respondents.
Most of the research respondents were respondents
with normal nutritional status, as many as 16 (50%),
while for those with poor nutritional status, the

Table 1. Characteristics of Research Subject

Contact

proportion was two (6.2%). Most of the research
respondents were found to have BCG scars, as
much as 75%.

tabulation of

Cross QFT-Plus

examination results with positive TST results in 6

positive

(18.8%) respondents and positive QFT-Plus results
with negative TST results in as many as 2 (6.3%)
respondents. Negative QFT-Plus examination and
positive-negative TST were not obtained in this
study, so 0.0%. As many as 24 (75%) respondents
obtained a negative QFT-Plus examination and a
negative TST.

The degree of conformity (Kappa) of the TST
examination with QFT-Plus in this study was 0.818
with a p-value of < 0.001 statistically significant. The
data above shows that the level of conformity of the
two examinations is very good (kappa value: > 0.8).
The level of conformity of the TST examination with
QFT-Plus in detecting LTBI in MDR TB contacts can
be seen in Table 2.

Characteristics TOta,L ?ozt)n et TnS -(I;/S) QFT,;FE&J))S )

Age

Early adulthood (18-40) years) 14 (43,8%) 2 (6,3%) 3 (9,4%)

middle-aged (41-60) 16 (50%) 4 (12,5%) 5 (15,6%)

Older adults (>61) 2 (6,2%) 0 (0,0%) 0 (0,0%)
Gender

Female 17 (53,1%) 6 (18,8%) 7 (21,9%)

Male 15 (46,9%) 0 (0,0%) 1(3,1%)
Contact type

Household Contact 16 (50%) 4 (12,5%) 6 (18,8%)

Close Contact 16 (50%) 2 (6,3%) 2 (6,3%)
Level of Education

Low (Elementary) 6 (18%) 0 (0,0%) 0 (0,0%)

Medium (Junior High School or equivalent) 1(3,1%) 1 (3,1%) 1(3,1%)

High (Senior High School) 10 (31,3%) 2 (6,3%) 4 (12,5%)

Very high (College) 15 (43,8%) 3(9,4%) 3 (9,4%)
Nutritional Status (BMI)

Less BMI 2 (6,2%) 0 (0,0%) 0 (0,0%)

Normal BMI 16 (50%) 4 (12,5%) 5 (15,6%)

Excess BMI 14 (43,8%) 2 (6,3%) 3 (9,4%)
Scar BCG

Exist 24 (75%) 5 (15,6%) 7 (21,9%)

None 8 (25%) 1(3,1%) 1(3,1%)
Table 2. Conformity of TST and QFT-Plus in detecting LTBI in MDR TB contacts

Group Positive o Negative Total Kappa () P
Positive 6 2 8
QFT-Plus Negative 0 24 o4 0,818 <0,01
Total 6 26 32

Note: k = kappa; P<0,001 means significant

12
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Table 3. The results of the sensitivity test, the specificity of the
QFT-Plus examination for MDR-TB household contacts
Household Contact

Positive  Negative Total
Positive 6 2 8
QFT-Plus Negative 10 14 24
Total 16 16 32
Sensitivity = 37,5%
Specificity = 87,5%
Positive predictive value = 75%
Negative predictive value = 58,3%
Positive probability ratio = 3
Negative probability ratio = 07

The results of the QFT-Plus sensitivity test for
MDR TB household contacts in this study were
37.5%.
detecting 37.5%
household contacts with QFT-Plus. The specificity
value of the QFT-Plus examination on MDR TB

The sensitivity value obtained means

of respondents with positive

household contacts is 87.5%, which means that the
possibility of negative household contacts that can
be excluded for respondents who have a positive
QFT-Plus is 87.5%. The positive predictive value of
QFT-Plus in this study was 75%, and the negative
predictive value in this study was 58.3%. This
study's QFT-Plus positive chance ratio was 3, with a

Contact

negative probability ratio of 0.7. The sensitivity and
specificity of QFT-Plus to MDR TB household
contacts can be seen in Table 3.

Table 4. Results of sensitivity test, specificity of TST examination
for MDR TB household contacts.

Household Contact

Positive  Negative Total
Positive 4 2 6
TST Negative 12 14 26
Total 16 16 32
Sensitivity = 25%
Specificity = 87,5%
Positive predictive value = 66,6%
Negative predictive value = 53,8%
Positive probability ratio = 2
Negative probability ratio = 08

The results of the TST sensitivity test for MDR
TB household contact respondents in this study
were found to be 25%. The sensitivity value
obtained means that TST can detect 25%
respondents with positive household contacts. The
specificity value of the TST on MDR TB household
contacts is 87.5%, which means that the possibility

of

of negative household contacts that can be excluded
in respondents who have a positive TST is 87.5%.

Table 5. Correlation of research subject characteristics to QFT-Plus and TST

Characteristics QFnHZJ%?(’f) QF-I;{?(!/E )s ) r'l}'cz(t)/:: ; P T:'(I;A();-) Tnsg/o()-) LO(EZI) P

Gender 0.025 0.011
Female 7 (21.9) 10 (31.1) 17 (53.1) 6 (18,8) 11(34,4) 17 (53,1)

Male 1(3.1) 14(43.8) 15 (46.9) 0 (0) 15 (46,9) 15 (46,9)

Age 0.578 0.590
Early adulthood (18—-40 years) 3(9.4) 11(34.4) 14 (43.8) 2(6,3) 12 (37,5) 12 (43,8)
middle-aged (41-60 years old) 5 (15.6) 11 (34.4) 16 (50) 4 (12,5) 12 (37,5) 16 (50)

Older adults (>61 years) 0 (0) 2 (6.3) 2(6.2) 0(0) 2(6,3) 2(6,3)

Contact Type 0.102 0.365
Household Contact 6(18.8) 10(31.3) 16 (50) 4(12,5) 12(37,5) 16 (50)

Close Contact 2(6.3) 14(43.8) 16 (50) 2(6,3) 14(43,8) 16 (50)

Level of education 0.094 0.125

Low (Elementary) 0 (0) 6 (18.8) 6 (18.8) 0(0,0) 6 (18,8) 6(18,8)
Medium (Junior High School) 1(3.1) 0(0) 1(3.1) 1(3,1) 0(0) 1(3,1)
High (Senior High School) 4 (12.5) 6 (18.8) 10 (31.3) 2(6,3) 8 (25) 10 (31,3)

Very High (College) 3(9.4) 12 (37.4) 15 (43.8) 3(9,4) 12 (37,5) 15 (46,9)

Nutritional Status (BMI) 0.578 0.590
Less BMI 0(0) 2(6.2) 2(6.2) 0 (0) 2(6,3) 2 (6,3)

Normal BMI 5 (15.6) 11 (34.4) 16 (50) 4 (12,5) 12 (37,5) 16 (50)
Excess BMI 3(9.4) 11 (34.4) 14 (43.8) 2(6,3) 12 (37,5) 14 (43,8)

Scar BCG 0.346 0.601
Exist 7(21.9) 17 (53.1) 24 (75) 5(15,6) 19 (59,4) 24 (75)

None 1(3.1) 7 (21.9) 8 (25) 1(3,1) 7(21,9) 8 (25)
J Respir Indo Vol. 42 No. 1 Januari 2022 13
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The positive predictive value of TST in this
study was 66.6%, and the negative predictive value
in this study was 53.8%. The TST positive
probability ratio is 2, and the negative probability
ratio is 0.8. The sensitivity test and the specificity of
TST for MDR TB household contacts can be seen in
Table 4.

Male respondents tend to have a negative
(43.8%),
respondents with a negative QFT-Plus examination

QFT-Plus examination while female
are 31.3%. There was a significant correlation with
gender and with QFT-Plus (r=0.370 and P=0.025) or
TST (r=0.411 and P=0.011). This research did not
find a statistically significant correlation between age,
type of contact, education level, nutritional status,
and BCG scar with the TST or QFT-Plus
examination. In Table 5, the correlation between the
characteristics of the research subjects (gender, age,
type of contact, education level, nutritional status,
and BCG scar) on the QFT-Plus and TST
examinations can be seen.

DISCUSSION

This TST
examinations from six (18.8%) subjects, while the

study obtained positive
QFT-Plus examination obtained more positive
The

number of positive TSTs on MDR TB contacts

results, namely eight (25%) respondents.
obtained in this study was less when compared to
the study conducted by Nguyen et al. (2015) in Ho
Chi Minh City, Vietnam, where subjects received
positive TST in 39% of MDR TB contacts.'?

At the positive QFT-Plus examination, with a
positive TST, there were six subjects, or 18.8%, and
at the positive QFT-Plus examination, with a
negative TST, there were two subjects, or 6.3%.
Two respondents with positive QFT-Plus and
negative TST results have the characteristics that
they are household contacts, are part of the young
and middle-aged age groups, and have normal and
excess nutritional status.

Negative QFT-Plus examination with negative
TST obtained by 24 (75%)

number of negative TST in MDR TB contacts

respondents. The

14

Contact

obtained in this study was greater than the study
results by Fox et al. (2017) on 147 contacts of MDR
TB patients in Vietnam, where negative TST results
were obtained by 59.18% subjects.® The results of
the TST and QFT-Plus examinations were negative
75% in this study, which could bedue to several
things. The first is that there are 75% of contacts
who are not infected by Mth. This is based on the
theory that about 50-70% of individuals exposed to
Mtb can overcome the infection (PDPI, 2016).°
Second, negative TST results in this study could be
false negatives. False-negative TST results can
occur because the infection occurred in less than 8-
10 weeks. On the other hand, false-negative TST
results can also occur due to long exposure and
infection. Third, the results of the LTBI examination
in many studies were negative. This could also be
due to the fact that this study did not include
vulnerable populations such as infants and children,
especially those aged <5 years. In their study, Golla
et al. (2017) found a prevalence of 44.7% of positive
TST in children aged <5 years who were in contact
with MDR TB patients.®

The level of conformity between TST and
QFT-Plus as a diagnostic tool the LTBI degree of
conformity (Kappa) TST examination with QFT-Plus
was 0.818, with P<0.001 statistically significant. The
excellent concordance rate means that the TST
examination can detect LTBI in MDR TB contacts.
Researchers have not received a study of the
suitability of QFT-Plus with TST against MDR TB
contacts (household and close contacts). The study
of the QFT-Plus conformity test with TST was
conducted by Venkatappa et al. (2019) in the United
States, October 2016 to May 2017, on high-risk
populations including close contacts, immigrants,
homeless people, inmates, and those with a history
of travel to countries with high TB rates. This study
found that the level of conformity between QFT-Plus
and TST was sufficient (k=0.46).1* Abdulkareem's
research (2019) in Kurdistan, Iraq, tested the
suitability of QST Plus - TST, conducted in May-
October 2018 on 521 household contacts of active
TB patients. This study found that the level of
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conformity of the QFT-Plus examination with TST
was good (k=0.679).%°

The TST
disadvantages compared to the QFT-Plus, resulting

examination has  several
in false positives and negatives.* The excellent
match rate between TST and QFT-Plus means that
the TST examination can be used as a diagnostic
tool to detect LTBI equivalent to QFT-Plus. The TST
examination can replace the QFT-Plus examination
for LTBI detection in MDR TB contacts.

The specificity value of QFT-Plus and TST is
87.5%, which means that this test is good for
confirming LTBI in MDR TB contacts because of its
high specificity. The low sensitivity value (QFT-Plus
37.5% vs. TST 25%) means that this test is less
sensitive for diagnosing LTBI in MDR TB contacts,
so additional tests are needed for diagnosis. The
sensitivity and specificity of TST in LTBI for high-risk
groups have been reported in several studies. A
previous study by Sinaga (2017), which assessed
the sensitivity of LTBI to CD4+ cell count 200 mm?,
found that the TST sensitivity was 28.6%, and the
specificity was 81.7%. The Triyoga study (2018)
assessed the specificity and sensitivity of TST in
TST
performance with a sensitivity of 33.33% and a

medical personnel, finding a higher
specificity of 93.30%. This tool can still be used for
screening to detect LTBI in MDR TB contacts.
Despite getting low sensitivity on both examinations,
this study shows that the sensitivity value of QFT-
Plus is better than TST.1%16

There is a significant correlation between
gender and TST and QFT-Plus with a moderate
correlation value because, in this study, the index
cases of MDR TB were mostly male. Subjects with
positive TST and QFT-Plus from the household
contact group were partners (wives) of the index
cases.

This study did not find a statistically significant
correlation between age, education level, nutritional
status, and BCG scar with TST or QFT-Plus
examination. These results follow the research of
Fox et al. (2017) on 180 respondents who were in
contact with drug-sensitive TB patients and 147

respondents who had contacts with MDR TB

J Respir Indo Vol. 42 No. 1 Januari 2022
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patients in Vietham.® There was no statistically
significant relationship between age, gender,
occupation, education level, and previous history of
BCG immunization with positive TST.> Based on
age, the most positive TST was in the middle adult
age group, which was 12.5% according to the
research of Eom et al. (2017) in Busan, South Korea,
for respondents aged >18 years who were
household contacts of TB patients who received the
highest number of positive TST in the middle-aged
group, namely 36 out of 188 (19%) respondents.*’

Poor nutritional status causes a person's
susceptibility to infection, but a meta-analysis study
by Saag et al. (2018) found that poor nutritional
status did not significantly correlate with LTBI. A
study by Chadra (2009) on children with Z-scores
BMI also did not find an increase in the prevalence
of positive TST in severe malnutrition compared to
moderate degrees. This is in accordance with the
WHO recommendation not to carry out systematic
examinations for LTBI in people with poor nutritional
status.'®

The history of BCG vaccination had no
effect on the QFT-Plus assessment. The TST
examination may be influenced by a booster effect
caused by a history of past BCG vaccine
the World Health

Organization maintains that vaccination history has

administration,  although
a limited influence on the specificity of the tuberculin
test since BCG cross-reactivity declines over time.®

The limitation of this study is that there is no
gold-standard diagnostic test for LTBI. An alternative
way of assessing sensitivity and specificity that
cannot be assessed directly by comparing the gold
standard is to compare subjects at high risk of
exposure to active TB patients or subjects with LTBI
who are at risk of developing active TB. Selection of
household contacts as a substitute for the gold
standard because they have a high risk of exposure
to Mth.19-20

CONCLUSION

Because the TST and QFT-Plus have a high
degree of concordance, the two tests can be utilized
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interchangeably. QFT-Plus can be replaced by
examination and vice versa. TST can be used
instead of QFT-Plus to identify LTBI in MDR TB
contacts. QFT-Plus has a sensitivity of 37.5% while
TST has a sensitivity of 25%. In this investigation of
MDR TB contacts, the QFT-Plus and TST exams
demonstrated a high specificity of 87.5%.

The lack of a gold-standard necessitates
consensus on a certain method to be utilized as the
gold-standard, therefore it is recommended that
cohort studies be employed for future study.
Because the QFT-Plus test has higher sensitivity
and specificity than TST, it is suggested for
detecting LTBI in MDR TB contacts. Because the
QFT-Plus test has higher sensitivity and specificity
than TST, it is suggested for detecting LTBI in MDR
TB contacts.
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