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Abstract

high burden low resource setting.

Tube Assay (QFT-GIT) testing in routine clinical service.

MTB infection.

Introduction: There were 10 million new cases of tuberculosis (TB) in 2017. To eliminate TB, it is necessary to
diagnose active TB and latent tuberculosis infection (LTBI). Diagnosis of paucibacillary disease and in
extrapulmonary TB (EPTB) remains challenging; low mycobacterial load can be missed by microbiological or
molecular based confirmation; EPTB, can be misdiagnosed due to absence of site specific specimens for testing.
Interferon gamma release assays (IGRA) use T cell-based Interferon-gamma (IFN-y) to identify infection with M.
tuberculosis (MTB) but cannot discriminate between active and LTBI. We investigated how IGRA was being used in a

Methods: We conducted a retrospective review of 149 consecutive cases received for QuantiFERON-TB Gold In-

Results: Fifty-six cases were QFT-GIT positive and 93 were QFT-GIT negative. Thirty-six per cent of QFT-GIT tested
cases had active TB. Of QFT-GIT positive cases, 59% patients had active TB; 10 with pulmonary and 23 with extra-
pulmonary TB. The remaining 41% QFT-positive cases were LTBI. Of the QFT-GIT negative cases, 22% had active TB.
Co-morbid conditions were present in 37% of QFT-GIT positive and 60% of QFT-GIT negative cases.

Conclusions: Our study shows that IGRA is being used as an adjunct test for active TB in this population. It
highlights the complexity of interpreting QFT-GIT results particularly for QFT-GIT negative cases when ruling out

Keywords: Tuberculosis, QuantiFERON-TB GOLD, Co-morbids, Interferon gamma release assay, Pulmonary TB, Extra-
pulmonary TB, Latent TB, Active TB, Endemic, Immunocompromised

Introduction

Globally, an estimated 10 million new cases of tubercu-
losis (TB) were reported in 2017 [1]. Pakistan ranks 5th
amongst high TB burden countries with 525,000 new
cases reported [1]. It is necessary to correctly diagnose
both active TB and latent tuberculosis infection (LTBI)
in order to achieve the End TB target by 2035 as pro-
posed by the World Health Organization and reduce TB
incidence by 95% as compared with 2015 [2, 3].
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Pulmonary disease is the predominant form of tubercu-
losis, although, extra pulmonary tuberculosis (EPTB) in-
cluding skeletal, abdominal, genito-urinary, lymph nodes,
kidney, pleural and meninges remains common [4]. Accur-
ate diagnosis followed by appropriate management of TB is
essential for controlling disease transmission. Diagnosis of
pulmonary and EPTB primarily depends on a positive radi-
ology result and microbiological confirmation through
microscopy, mycobacterial culture [4] and/ or TB Xpert
MTB/RIF assay (Cepheid, USA) testing. However, TB poses
diagnostic dilemmas especially with regards to EPTB cases
where it may not be possible to obtain an appropriate site
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specific specimen for laboratory confirmation or, it may be
technically complex or financially unfeasible to do so.

For latent TB, the tuberculin skin test (TST)
employing purified protein derivative antigen (PPD) is
used most frequently [5]. Interferon gamma release
assays (IGRAs) such as, QuantiFERON TB Gold in
tube assay (QFT-GIT) measure specific T cell-based
responses to MTB-specific antigens including Early
secretory antigen target (ESAT)-6, Culture filtrate
protein (CFP)-10 and TB 7.7 [6]. T SPOT-TB is an
IGRA which requires purified mononuclear cells to
quantify [FNgamma (IFN-y) responses [7]. QFT- GIT
uses whole blood and is more convenient to use but
may be affected by the number of mononuclear cells
present in the test sample [7]. QFT-GIT is more spe-
cific than TST for identification of LTBI, is unaffected
by BCG vaccination [8] and can be useful as a con-
firmatory test to rule out false positives results [9].

A consideration in the interpretation of IGRA based re-
sults is the competence of individual immune responses.
As QFT-GIT is reliant on a robust T cell response, results
in young children, severely malnourished subjects or those
who are HIV infected, may be compromised [10]. Im-
munosuppression and lymphocytopenia tend to affect re-
sults of QFT-GIT and lead to indeterminate results [11].

QFT-GIT testing has been used in differential diagno-
sis of active TB in multiple studies [12]. There are vari-
able data regarding the association between QFT-GIT
positive results and active TB [12]. The overall sensitivity
for QFT-GIT to diagnose active tuberculosis in a meta-
analysis conducted by Metcalk | et al. was found to be
69—83% [13]. Another meta-analysis conducted by Dai Y
et al. [14] reported the overall sensitivity of QFT-GIT
for TB diagnosis to be 85% and specificity to be 84%.
Usage of QFT-GIT has been recommended as a rule out
active tuberculosis in areas with low prevalence of tuber-
culosis [15, 16]. Due to its higher cost as compared with
the TST it is not routinely recommended for screening
of LTBI in high burden low middle income countries
(LMIC) [17]. However, TST is recommended for screen-
ing at risk groups such as patients prior to initiation of
anti-tumour necrosis factor (TNF) treatment, patients
receiving dialysis, or patients preparing for organ or
haematologic transplantation [5].

IGRA testing using the QFT-GIT assay was initiated at
the Clinical Laboratory, The Aga Khan University Hos-
pital (AKUH), Pakistan in 2013. We conducted this
retrospective review to understand the cohort of patients
in whom IGRA testing was being requested. There is
currently no published data regarding the performance
of IGRA testing in this population. This study reveals
important insights into the context in which IGRA test-
ing is routinely being performed and gives relevance to
its utility as an adjunct test for EPTB.
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Methods

Study subjects

This was a retrospective analysis of cases for whom
QuantiFERON-TB Gold In Tube assay (QFT-GIT;
Cellestis, Ltd. Germany) was performed at AKUH
Clinical Laboratory, Karachi, Pakistan during the
period July to December 2013. One hundred and
forty-nine hospital in-patient cases for whom QFT-
GIT tests were referred by physicians as per their
routine laboratory work were included in the study
in a consecutive sampling method. Laboratory data
and hospital medical records were reviewed, demo-
graphic data was retrieved, clinical history of the pa-
tient and comorbid conditions were documented and
assessed for correlation with QFT-GIT results.

QuantiFERON-TB gold in-tube assay

One milliliter of whole blood from each study subject
was added to each of the three tubes; TB antigen
(ESAT-6, CFP-10 and TB 7.7), mitogen (positive con-
trol) and Nil (negative control) provided with QFT-
GIT and processed as per manufacturer’s instructions.
The tubes were incubated for 16 to 24 h, plasma was
harvested and IFN-y concentrations (IU/mL) in
plasma was measured by an ELISA reader at 450 nm
and calculated by the ‘QFT-TB-analysis Software’. A
cut-off of IFN-y >0.351U/ml was used. A determinate
test must have mitogen minus negative control >0.5
IU/ml and/or TB antigens minus negative control
>0.35IU/ ml.

Classification of study subjects

Cases were categorized based on a review of hospital
clinical and laboratory records for each patient. Cases
were grouped into those with ‘Active TB’, ‘LTBI’ and
‘Non-TB'. Cases with ‘Active TB’ were defined as
cases positive for MTB culture/ acid-fast bacilli
smear/ histopathology predictive of granulomatous in-
flammation had a strongly suggestive chest X-ray with
matching clinical history and/ or responded to anti-
tuberculous therapy (ATT). Patients had both ‘PTPB’,
and ‘EPTB. EPTB included sites; lymph node (LN),
abdominal, tuberculous meningitis (TBM), central
nervous system (CNS), pelvic, pleural, peritoneal, thy-
roiditis, knee and spine.

LTBI were QFT-GIT positive cases with a negative
diagnosis of active TB (as defined by above mentioned
criteria). Non-TB cases were QFT-GIT negative with a
negative diagnosis of active TB (as defined by above
mentioned criteria).

Statistical analysis
Statistical analysis was carried out using the Graphpad
PRISM and Statistical Packages for Social Sciences
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(SPSS). Data was presented as median values. The Chi
squared test was used to compare different parameters
between QFT-GIT positive and negative groups.

Results

Characteristics of study subjects

Of the 149 cases we reviewed, 56 (37.5%) had a positive
QFT-GIT result and 93 (62.5%) had a negative QFT-
GIT result. The results of all cases are illustrated in
Fig. 1. No indeterminate results were obtained. Age and
gender were found to be comparable between the QFT-
GIT positive and negative groups (Table 1). Nineteen
cases (34%) in the QFT-GIT positive group and 37
(40%) cases in QFT-GIT negative group were observed
to have lymphopenia. Further, we evaluated the cases for
co-morbid conditions and identified a range of condi-
tions such as auto-immune disease (including, Rheuma-
toid arthritis, Systemic Lupus Erythematosis and mixed
connective tissue disorders), chronic kidney disease,
malignancy, chronic liver disease, chronic obstructive
pulmonary disease, achalasia, chronic heart disease,
epilepsy and endocrine disorders. Of the 56 QFT-GIT
positive subjects, 35 (63%) did not have any co-morbid
conditions whilst 21 (27%) did so. Of the 93 QFT-GIT
negative subjects, 37 (40%) did not have comorbid condi-
tions whilst 56 (60%) had known co-morbid conditions.
There were a significantly greater (p =0.007) number of
individuals with co-morbid conditions in the QFT-GIT
negative group
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Fig. 1 IFNy titers in QFT-GIT negative and QFT-GIT positive TB
patients. Whole blood from study subjects was incubated in QFT-GIT
(NIL, TB and mitogen) tubes for 18 h. ELISA was performed to detect
IFN-y levels. Data is represented in the form of scatter plots.
Horizontal line indicates cut-off at 0.35 IU/mL
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More individuals in the QFT-GIT negative group had
autoimmune disease (p < 0.001).

Latent and active TB in QFT-GIT positive cases

Patients with active TB were identified in both QFT-
GIT positive and negative cases (Table 2). Of the 56
QFT-GIT positive cases, 33 were found to have active
disease and 23 were identified as LTBI. The IFNy levels
from QFT-GIT testing is illustrated in Fig. 1. The range
of positive values was comparable between LTBI, PTB
and EPTB groups (data not shown).

Of the QFT-GIT positive active TB cases, these in-
cluded ten PTB and twenty-three EPTB cases. The EPTB
cases had TB at different sites including, lymph nodes,
abdominal, TB meningitis and tuberculomas, pelvic,
pleural, peritoneal, thyroid, knee and the spine (Table 3).

Active TB in QFT-GIT positive cases

Of the ninety-three QFT-GIT negative cases reviewed,
20 (21.5%) patients were found to have active TB; 3 with
pulmonary and 17 with EPTB (Table 3). Follow up clin-
ical records showed that these patients with TB were
subsequently put on anti-tuberculous therapy (ATT)
and all of them showed a positive response to treatment
as assessed by clinical and radiological improvement at
the end of treatment completion.

Seventy-three QFT-GIT negative cases who did not
have signs and symptoms of active disease were catego-
rized as being unlikely of having MTB infection, as non-
TB cases.

Further, a sub-group analysis was conducted for using
QFT-GIT to identify active TB in our study cohort. For
this, the TB positive (IGRA negative) were taken as False
Negatives (n = 20), TB negative (IGRA negative) as True
Negatives (n=93), TB Positive (IGRA positive) as True
Positives (7 =33) and TB Negative (IGRA positive) as
False Positives (n =23). This sub-group analysis gave a
sensitivity of 62.3% and a specificity of 76% for IGRA
based identification of active TB infection in our cohort.

Hematological characteristics and comorbid conditions

Hematological characteristics and the IFN-y responses
of QFT-GIT positive and negative groups were com-
pared. Patients in the QFT-GIT group had a range of
co-morbid conditions such as, chronic kidney disease,
diabetes mellitus, malignancy, epilepsy and patients with
more than one chronic illness (1 =21, 37.5%), Table 4.
The TB antigen and mitogen results of the QFT-GIT
test and lymphocyte counts for the cases sub-divided
into different co-morbid conditions are illustrated in
Table 4. Patients with malignancy had higher lymphocyte
counts than the normal range (<1500 cells/mm?®) while
patients with type 2 diabetes had lower lymphocyte counts
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Table 1 Baseline characteristics of study subjects
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Overall (n) QFT positive (n) QFT negative (n) P value
Age 149 56 93 NS
Sex (female) 77 28 49 0.75
Sex (male) 72 28 44 0.75
Lymphopenia* 56 19 37 0.665
Autoimmune disease 7 0 7 <0.001
Chronic kidney disease 7 2 5 0613
Renal transplant 2 0 2 0.331
Malignancy 15 4 11 0.357
Chronic liver disease 2 0 2 0331
COPD 1 0 1 0439
Achlasia 1 1 0 0439
Coronary heart disease 1 0 1 0439
Diabetes 20 7 13 0.809
Other endocrine disorders 1 0 1 0439
Epilepsy 2 1 1 0.744
Multiple co-morbids 18 6 12 0.096
No Known comorbids 72 35 37 0.007

“* lymphopenia defined as lymphocytes <1500 cells/mm3; ‘QFT’, Quantiferon-Gold in Tube assay (Cellestis, Germany); Cut-off for QFT positive > 0.35 1U/ml.”*'
lymphopenia is defined as lymphocytes <1500 cells/mm3; ‘# patients with multiple diseases including, diabetes, chronic liver disease, chronic kidney disease,
endocrine disorders (panhypo-pitutiarism, hypothyroidism, thalassemia and malignancy); ***" autoimmune disease includes Rheumatoid arthritis, Systemic Lupus
Erythematosis and mixed connective tissue disorders. COPD, chronic obstructive pulmonary disorder. QFT negative and QFT positive groups are compared using
Chi-square test. P value < 0.05 is considered to be significant between the two groups.

than normal levels. Overall, 35 (62.5%) did not have any
known co-morbid conditions.

Evaluation of QFT-GIT negative cases revealed that
39% (36 out of 93) did not have any comorbid condi-
tions whilst 61% (57 out of 93) had a range of conditions
as identified in Table 4. QFT-GIT IEN-y responses and
lymphocyte counts were compared for QFT-GIT nega-
tive cases with and without comorbid conditions for
sub-groups of Active TB and Non-TB. Of the 20 cases
with active TB, 8 (40%) of cases had comorbid condi-
tions whilst 12 (60%) did not.

Table 2 Diagnostic details for patients with active TB

N AFBC Microscopy Radiology ~ATT Histo PCR
QFT +ve
PTB 10 4 0 10 8 2 N/A -
EPTB 23 6 0 " 14 5 1
QFT -ve
PTB 3 1 1 2 3 0 1
EPTB 17 0 0 5 9 7 N/A

QFT QuantiFERON-Gold In Tube Assay, PTB Pulmonary TB, EPTB Extra-
pulmonary TB, N Number of subjects, AFBC Acid fast bacilli culture by MIGIT
system (Becton Dickinson, USA); Microscopy, acid fast bacillus smear using
Ziehl Neelsen staining; Radiology, XRay/ CT scan/ or MRI; ATT, anti-tuberculosis
treatment response; histo-pathological staining of biopsy material and or
FNAC (fine needle aspirate cytology) where relevant. The numbers indicate
those diagnosed as positive by each method. N/A, not available

Sixty-seven percent (49 out of 73) of the QFT-GIT
negative non-TB group had comorbid conditions. Of
these, patients with diabetes had the lowest lymphocyte
counts (Table 5).

Discussion

The Aga Khan University Hospital Karachi, Pakistan is a
tertiary care referral center for the region. The AKUH
receives a large proportion of cases requiring complex
clinical and surgical care. We conducted this retrospect-
ive study of samples received for routine QFT-GIT test-
ing at the AKUH Clinical laboratory to understand how
the IGRA test was performing in the cohort of cases re-
ceived. This is the first such data on the utility of IGRA
testing in Pakistan.

Robust identification of MTB infection is important
for both latent and active disease. In endemic popula-
tions, LTBI particularly in high risk populations need to
be identified and treated appropriately [17]. Key recom-
mendations of the WHO Guidelines on management of
latent tuberculosis identify groups in whom LTBI testing
is strongly recommended. These include, people living
with HIV, contacts of pulmonary TB cases, patients initi-
ating anti-tumor necrosis factor therapy, patients receiv-
ing dialysis and patients preparing for transplantation
[5]. Individuals with suppressed immune response are at
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Table 3 Characteristics of study subjects

TB Status Total Male to female ratio Age, years TLC Lymphocyte count (%)
(n=149) M;F (Median) (10 e¥/L)

QFT Positive (n=56)

Active TB (n=33)

PTB 10 37 44 79 17.25

EPTB 23 8:15 44 7.85 241

Latent TB 23 17:6 50 8.5 22.05

QFT Negative (n=93)

Active TB (n=20)

PTB 3 03 18 7 27.8

EPTB 17 9:8 45 94 17.2

Non TB 73 35:38 54 85 213

‘TLC, total lymphocytes count; ‘QFT’, Quantiferon-Gold in Tube assay (Cellestis, Germany); ‘PTB’, pulmonary TB; ‘EPTB’, extrapulmonary TB (lymph node, abdominal,
TB meningitis, tuberculoma, pelvic, pleural, thyroid, knee and spine). ‘M:F’, male: female; ‘Active TB', subjects with a confirmed TB diagnosis based on positive
radiology, microbiology, microscopy testing and/or a positive treatment response; ‘Probable ‘Latent TB' cases were QFT-G positive without a confirmed diagnosis
of TB; ‘Non-TB’, cases were QFT-G negative and without a confirmed diagnosis of TB. Cut-off for QFT positive >0.35 IU/ml. Lymphopenia is defined as lymphocytes

<1500 cells/mm3. Data is presented as Median values

an increased risk of developing active tuberculosis as
compared to the general population [18, 19].

The QFT-GIT is a specific and convenient tool for
screening MTB infection [20]. The WHO does not rec-
ommend the replacement of TST with this technology
within low- and middle-income countries as it would be
more costly [5]. However, QFT-GIT is more specific
than TST for identification of MTB infection and there-
fore can reduce overestimation of infection and treat-
ment rates [21, 22]. In 2017, QFT-GIT was replaced by
the QFT Plus (Qiagen) which has two different TB anti-
gen tubes for T cell recognition allowing further im-
provements in MTB specific antigen detection [23].

We found that 59% of the QFT-GIT positive cases we
studied had active TB. In all, 18% of QFT-GIT cases had
PTB whilst 41% had EPTB. QFT-GIT positive results in
active TB are in line with previous studies which show
IGRAs to have high specificity in detection of individuals
with exposure to MTB [12]. For active TB case finding it
is recommended that clinical signs and symptoms of TB

be documented prior to testing for LTBI in addition to
chest radiography. The remaining 41% of QFT-GIT
positive cases were post probably LTBI where testing
had been performed for various reasons such as, screen-
ing post-exposure to TB patients and unexplained febrile
illness.

We investigated the QFT-GIT negative cases and
found that 20 of them (22%) had Active TB. Most of
these (17 of 20) had EPTB. Therefore, it appeared that
here, QFT-GIT testing had been performed as an ad-
junct test for active TB case finding. Of the QFT-GIT
negative cases, 9 were on steroid treatment, one had
autoimmune disease and one had received chemother-
apy. Patients with malignancy among QFT-GIT negative
subjects with active TB patients had lowered lymphocyte
counts than the normal range. As QFT-GIT relies on ef-
fective T cell responses, the interpretation of the test
needs to take into account factors that influence host
immune parameters. There is not much data available
on the interpretation of QFT-GIT in patients with

Table 4 Co-morbid conditions present in QFT positive study subjects

Co-Morbid N (%) TB Ag Mitogen TLC Lympho (%)
(IFNy 1U/ml, Median) (IFNy 1U/ml, Median) (10 e3/L)

No Known comorbids 35 (62.5) 468 10 78 224

Diabetes 7(12.5) 1.82 10 93 15.9*

Malignancy 4(7) 1975 2.96 11.3* 4435

Achlasis 1(1.8) 0.59 247 6.2 38

Chronic Kidney disease 2 (36) 591 4.795 838 233

Epilepsy 1(1.8) 1.59 10 7 234

Multiple comorbids 6 (10.7) 1.51 578 82 205

‘TLC, total lymphocytes count; ‘QFT’, Quantiferon-Gold in Tube assay (Cellestis, Germany). QFT results for TB antigen (TB Ag) and Mitogen are provided. Cut-off for
QFT positive >0.35 [U/ml. “* Denotes values greater than the normal range; ‘# Denotes values less than the normal range. Lymphopenia defined as lymphocytes
<1500 cells/mm3. ‘# patients with multiple co-morbids including, diabetes, chronic liver disease, chronic kidney disease, endocrine disorders (panhypo-

pitutiarism, hypothyroidism, thalassemia and malignancy)
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Table 5 Co-morbid conditions present in QFT negative study subjects
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Subjects with Active TB (n = 20)

Co-morbids Frequency (n, %) TB Ag (IFNy IU/ml, Median) Mitogen (IFNy 1U/ml, Median) TLC (%) Lymphocytes (%)

None known 12 (60) 0.025 10 8.1 18.2

Diabetes 3(15) 0.07 579 8.1 194

Other Endo 1(5) 0.03 8.27 132 19

Auto immune disease® 1(5) 0.01 1.85 10.7 15.9

Malignancy 1(5) 0.04 0.77 109 1

CHD 1(5) 0.01 10 7 32

Multiple Co-morbids® 1(5) 0.1 408 7.7 17.7

Subjects with Non-TB (n =73)

Co-morbids Frequency TB Ag Mitogen TLC (%) Lymphocytes
(n, %) (IFNy 1U/ml, Median) (IFNy 1U/ml, Median) (%)

None known 24 (33) 0.025 10 74 236

Chronic Kidney Disease 7(10) 0.04 8.15 7.8 206

Chronic Lung Disease 3(4) 0.04 7.66 58 179

Diabetes 10 (14) 0 7.81 1 11.8

Auto Immune disease® 6 (8) 0.01 10 94 17

Malignancy 10 (14) 0.065 6.88 8.1 235

Epilepsy (1 003 10 58 384

Coronary Heart Disease 1(1) 0 429 244 12

Multiple co-morbids 11 (15) 0 10 36 213

‘TLC, Total lymphocyte count; ‘QFT’, Quantiferon TB Gold in tube assay; ‘COPD’, Chronic Obstructive Pulmonary Disorder. Cut-off for QFT positive is >0.35 IU/ml.
Lymphopenia was determined by lymphocyte counts < 1500 cells/mm3.” autoimmune disease includes Rheumatoid arthritis, Systemic Lupus Erythematosis and

mixed connective tissue disorders. ' patients with multiple diseases including, diabetes, chronic liver disease, chronic kidney disease, endocrine disorders

(panhypo-pitutiarism, hypothyroidism, thalassemia and malignancy)

significant underlying illnesses. We found lymphopenia
and lowered IFN-y values to be associated with condi-
tions such as, chronic kidney disease, renal transplant
patients, diabetes, autoimmune disease, chronic liver dis-
ease, COPD, malignancy, epilepsy, chronic heart disease,
multiple co-morbidities and others with no known major
coexisting medical conditions. Previous studies have
shown that therapeutic levels of dexamethasone reduces
TB antigen-induced IEN-y responses significantly using
a QFT-GIT assay, without affecting responses of positive
control [24]. There are variable results of QFT-GIT from
patients who were on immunosuppressive therapies in-
cluding steroids, oral immunosuppressant and biologic
therapy. A negative effect of immunosuppressive therapy
on the results of IGRA has also been shown in meta-
analysis comprising of 71.5% of the patients who were
on immunosuppressive treatment [25]. Use of cortico-
steroids and infliximab has shown to convert a positive
QFT-GIT into negative of 30% of the study subjects
tested [26]. Lowered lymphocyte counts are also found
to be associated with indeterminate QFT-G results in
patients with autoimmune disease [27]. Patients with
lower T lymphocyte counts such immunocompromised
or those with HIV infection have been shown to have
false negative QFT-GIT results [28]. This is important to

consider in countries where both TB and HIV are preva-
lent and recognition of latent as well as active TB has
implications for treatment and control.

For EPTB, IGRAs have been employed as adjunct test-
ing for investigation of TB disease and are recommended
as such by ECDC and WHO guidelines [5, 17]. In our
study cohort, the QFT-GIT had a specificity of 62% with
a sensitivity of 76% for diagnosis of TB. In a meta-
analysis of EPTB including disease at multiple sites by
Fan et al., QFT-GIT was found to have a 72% specificity
and 82% sensitivity for EPTB diagnosis [15]. In a meta-
analysis of only tuberculosis lymphadenitis cases, QFT-
GIT specificity was 81% with a sensitivity of 89% for
EPTB diagnosis [29]. The QFT-GIT sensitivity and spe-
cificity we found was lower than published studies pos-
sibly because the study design was one of consecutive
convenient sampling. We did not select the study sub-
jects and standardize the inclusion criteria. Instead we
included cases referred by physicians for IGRA testing.
It is possible that some of the study subjects were not
suitable candidates for IGRA testing and this may have
reduced the sensitivity and specificity of our study.

The AKUH hospital data illustrates that of the TB pa-
tients treated, 65% of the cases had EPTB (unpublished
data). Diagnosis of MTB infection in patients with EPTB
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in a low resource setting remains problematic due to the
inaccessibility of appropriate samples for testing and also
due to financial considerations. As this was a retrospect-
ive study, one limitation is that we do not know how the
IGRA results were utilized in management of the pa-
tient. However, from clinical records it was apparent
that some patients with a negative IGRA but who had
confirmation by other methods (culture, radiological)
were put on anti-tuberculous treatment and were found
to be responsive to it. Given our data, it appears that
QFT-GIT IGRA is being used in our setting to identify
MTB infection in clinically symptomatic individuals. It is
only appropriate as an adjunct test if all other clinical
parameters regarding the patient, other supporting la-
boratory and radiological test results are also taken into
consideration.

Conclusion

As 50% of our study subjects had active TB, our study
indicates that the QFT-GIT is being used as an adjunct
test for diagnosis of TB in this setting. In our cohort, the
specificity of QFT-GIT for diagnosis of TB was 62% with
a sensitivity of 76%. The largest proportion of active TB
cases had extrapulmonary TB. Given the variable impact
of host immunity on IGRA test results, interpretation of
QFT-GIT data for clinically symptomatic cases should
be done with care, in the context of a full investigation
of clinical, radiological parameters.
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