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ABSTRACT

Background: Latent tubercular infection is a condition in whiehperson is infected with Mycobacterium
tuberculosis, but does not currently have activigetaulosis disease which should be detected forcoBtrol and
elimination because treatment of LTBI can prevariédted persons from developing TB disease and thtegfurther
spread of TB. Therefore, in our present study wenéothe usefulness of Interferon-gamma (IFN-g) BsdeAssays
(IGRASs) in the diagnosis of latent TB and correlatof ADA and CRP with the INF¢ in relation to our earlier reseafth
done in the suspected latent TB infection (LT Bljigrats.

Method: Whole blood is collected into each of the QFT bl@ollection tubes, which include a Nil Control &b
TB Antigen tube, and an optional mitogen tube. Tiitmes are incubated at 37°C as soon as possitiénviié hours of
collection. Following a 16 to 24 hour incubatiorripd, the tubes are centrifuged, the plasma is ve@a@nd the amount of
IFN- vy (IU/mL) is measured.

Result: Serum IFN-y is also estimated by TB Quantiferon GOLD test aohpared with ANOVA test in all the
three groups. We found IFN-as 0.46-+0.16mg/dl in Group A, 1.04-+0.28mg/dl ioup B and 0.46-+0.15 in Group C.

Conclusion: T-cell interferon-gamma release assays (IGRAsyavee specific and probably more sensitive than
the tuberculin skin test (TST) that is unaffected BCG vaccination for the diagnosis of latent tulosis infection
(LTBI). The role of these new blood tests in théipnt population is therefore of considerablerigdé The two test of

IGRAs i.e. ELISA has a similar sensitivity to th8T, whereas the ELIS pot is more sensitive.
KEYWORDS: Interferon, Tuberculin, Latent, Immunosuppressiycobacterial
INTRODUCTION

Tuberculosis (TB) is the single infectious causamproximately 2 million death worldwide annudikdvances
in mycobacterial genomics and cellular researchriaslted in the development of the interferon ganmeiease assays
(IGRAs), which detect latent tuberculosis infect{@i Bl) by measuring interferon (IFM} release in response to antigens
present in Mycobacterium tuberculosis, but not Iba€lalmette-Guerin (BCG) vaccine and most non tehus
mycobacterig: >. The Interferon-gamma (IFN-g) Release Assays (IER#\an alternative immunodiagnostic apprdach
offering better specificiy ®and senstivityin the diagnosis as a prognostic mafiarlatent tuberculosis (TB) infection
(LTBI) than the tuberculosis skin test (TST) fid tuberculosis than PPD because they are not shared with any BCG

www.iaset.us edit@iaset.us



98 Suman Rao Vihari & Shainda Laeeq

vaccine strains or most species of non tubercutoysobacteria other thad. marinum, M. kansasii, M. szulgai and M.

flavescens” &

Antigens (eg. ESAT- 6 and CFP-10) stimulate T-Lymphocyte

IFN- v is produced

l

IFN- vy activates Macrophage

Bactericidal capacity against MTB

The main risk with latent tuberculosis is that apgmately 10% of these patients (5% in the firso tyears after
infection and 0.1% per year thereafter) will gotordevelop active tuberculosis having added rislpdrticular situations

such as medication that suppresses the immunasgstadvancing ade

IGRA positivity was associated with higher CD4 aunts, which suggests that the test may be caniped by
immunosuppressidh Two commercial interferon-gamma release assa@®Als) have been developed; The Quanti
FERON-TB Gold (QFT-G, Cellestis, Australia) and thewer generation QuantiFERON-TB Gold In-Tube (@HT;
Cellestis, Australia). These are whole-blood bameziyme-linked immunosorbent assays (ELISA) meagutie amount
of IFN- y produced in response to thidetuberculosis antigens (QFT-G: ESAT-6 and CFP-10; QFT-GIT: ESATEP-10
and TB7.7). In contrast, the enzyme-linked immuiodggLISPOT)-based T-SPOIB (Oxford Immunotec) measures the
number of peripheral mononuclear cells that proditfe y after stimulation with ESAT-6 and CFP*40rargeted testing
is an essential TB prevention and control stratigy is used to identify, evaluate, and treat pesssho are at high risk
for latent tuberculosis infection (LTBI) or at higisk for developing TB disease once infected withtuberculosis.
Identifying persons with LTBI is important to thea of TB control and elimination because treatmehtTBI can
prevent infected persons from developing TB diseaskstop the further spread of TB.

Table 1: Differences between Tuberculin Skin Tesfl{ST), QuantiFERON — TB Gold in-Tube
Method and T-Spot TB Assay
QuantiFERON — TB

TST Gold in Tube T-Spot. TB
Intended use Latent TB diagnosis Latent TB diagnosi | Latent TB diagnosis
Studies in-vivo ex-vivo ex-vivo
Technique Skin prick test ELISA ELISPOT
. ESAT-
Antigen (s) used PPD 6,CFP10,TB7.7(p4) ESAT-6,CFP-10
Result reported as Skin induration in mmI.FN—gamm_a Spot-forming number
concentration
Result interpretation Subjective Objective Objestiv
Result availability 48-72 hours 24 hours 24 hours
Patients visit required Two One One
Influgnce_z by prior BCG Yes No No
vaccination
gross-_reacnons with  non-T 3Yes Rare(M.fortuitum)* No
acteria

Impact Factor (JCC): 3.2816
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Side effects Yes(rare) No No
Booster effect Yes(possible) No no
*Dyrhol-Riise, 20167

Method

The present study was carried out in DepartmenPathology ofSAAIlI College of Medical Science &
Technology, Kanpur.

The patients diagnosed as suffering from pulmoni&as well as TB of various organs of body aredhigiect of
study. Patients were drawn from indoor wards and patients department of L.L.R Hospital and Asatex Hospital,
Kanpur and T.B Hospital Azad Nagar, Kanpur. 10thentic pulmonary TB patients were chosen for stidgroup B,
while group C consisting of 100 cases of non-tublarcdiseases with and group A consisting of 10fmab healthy age
and sex matched controls. The clinical featuresdatdiled history of each case is recorded indstal format including
exposure to infection, physical examination andsthadiography. Informed written consent was oladidrom all

subjects. Ethical clearance was obtained fromtirtgtinal ethical Committee.
Procedure

The QFT G system uses specialized blood colledtibes, which are used to collect whole blood. latign of
the blood occurs in the tubes for 16 to 24 houiter avhich, plasma is harvested and tested forptlesence of IFNy
produced in response to the peptide antigens. THet€st is performed in two stages. First, wholeoldlis collected into
each of the QFT blood collection tubes, which idelwa Nil Control tube, TB Antigen tube, and an opal mitogen tube.
The mitogen tube can be used with the QFT test ja@siive control. This may be especially warramgtere there is
doubt as to the individual's immune status. Theogah tube also serves as a control for correctcblmandling and
incubation. The tubes should be incubated at 38°€ban as possible, and within 16 hours of cobectiFollowing a 16 to
24 hour incubation period, the tubes are centrduglee plasma is removed and the amount of HFRNU/mL) measured
by ELISA. A test is considered positive for an IFNresponse to the TB antigen tube that is signifigaaibove the Nil
IFN- v IU/ml value. If used, the mitogen-stimulated plassample serves as an IFNpositive control for each specimen
tested. A low response to mitogen (<0.5 IU/mL) agadés an indeterminate result when a blood santgdehas a negative
response to the TB antigens. This pattern may owdtlr insufficient lymphocytes, reduced lymphocwetivity due to
improper specimen handling, incorrect filling/migirof the mitogen tube, or inability of the patisntymphocytes to
generate IFN- The Nil samples adjust for background, heter@plaihtibody effects, or nonspecific IFNin blood
samples. The IFNy level of the Nil tube is subtracted from the IFNevel for the TB Antigen tube and mitogen tube.

Stage One- Blood Incubation and Harvesting
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After blood collection Quanti FERON TB Gold tubagarous shaking was done for proper mixing.

A . N
Within 15 hrs. of collection the tube were inculahite upright position for 16-24 hrs.

o

& .»ﬁ_ﬁ}w’. —
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The tubes were then centrifuged at 2000-3000g3anihutes.

o

200pi plasma was harvested in uncoated microplates.

Stage Two - Human IFN-T": ELISA

50 pi of conjugate solution was added to each wedhaking of covered plates were done for
also 50 pi of plasma/ standard was added 120 minutes at room temperature
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Plates were washed 8 times.100pi of substra® pi of stop solution was added and
was added and incubated for 30min at rog

rT:’]1bsorbance was read at 450nm within 5 min.
temperature

Plates were washed 8 times.100pi of
Substrate was added and incubated

For 30min at room temperature 50 pi of stop sofuti@s added and absorbance was read at 450nm ithin.

!
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Results were calculated.

RESULTS

Table 1: Serum TB IFN- Levels in Group A, B and C lean+S. D)

Group A Group B Group C P
(n=100) (n=100) (n=100) Value
IFN-vy (IU/L) |0.46+0.16 1.04-+0.28 0.46-+0.15 <0.05

Serum IFN-+y was also estimated by TB Quantiferon GOLD testewsmpared with ANOVA test in all the three
groups and was found as 0.46-+0.16mg/dl in Group.®4-+0.28mg/dl in group B and 0.46-+0.15 in Gr&up

The upper 95% confidence interval for all the thgeeups are 0.49, 1.09 and 0.49 IU/Lm for GrouBAand C
and for the lower 95% confidence intervals are 0088 and 0.43 IU/L, respectively. From this ic@ncluded that, there
was significant difference between the serum IFNsy QFT test levels of Group A and B, Group B anda£the
confidence interval are non-overlapping while ther@s no significant difference between the Groupmd C as the

confidence interval here are overlapping.
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Table 2: Cut- off Points for Various Biochemical Paameters for Diagnosis of TB

Parameter Cut- Off Level
Serum ADA >15.00 IU/L
Serum CRP >1.5 mg/dl
Serum IFN-y >0.5 IU/L
Pleural fluid ADA/Sr. ADA ratio >1.0

Pericardial fluid ADA/Sr. ADA ratio >1.0
Peritoneal fluid ADA/Sr. ADA ratio >1.0
CSF ADA/Sr. ADA ratio >1.0

Considering the above cut- off values the sengjtiand specificity of each of the above parameter loe state.
From this table, it can be reliably said that tla¢ients having serum ADA levels more than 15 |Ude tuberculous and
can be categorized into Group B and those withl llegs than 15 IU/L are non-tuberculous. SimilaHgse having serum
CRP and serum IFN¢ levels more than 1.5 mg/dl and 0.5 IU/L respedyiee tuberculous and rest are non-tuberculous.
Also the patients having body fluid ADA to serum ADatio more than 1.0 are tuberculous and can legosized in
Group B and those with ratio less than 1.0 aretnbefculous.

Table 3: Sensitivity and Specificity of the Paramedrs Studied for the Diagnosis of Tubercular Infecton

Parameter Sensitivity Specificity
Serum ADA 98% 100%
Serum CRP 95% 100%
Serum IFN-y 98% 100%
Pleural fluid ADA/sr. ADA 100% 96%
Pericardial fluid ADA/sr. ADA 100% 100%
Peritoneal fluid ADA/sr. ADA 100% 100%
CSF ADA/sr. ADA 100% 100%

* ADA- Adenosine Deaminase,
* CRP- C-reactive protein
*S.-Serum

*CSF- Cerebrospinal Fluid

(Note: The values of ADA and CRP of extra pulmonary TB patients and pulmonary TB patients shown in Tables
2,3,4,5 were taken from our earlier research done with respect to the reference no.13.)

Table 4: Correlation between Serum QFT Test Resultwith Serum CRP in Subjects with
Tubercular Infection

Parameter R 'P' Value
IFN- v v/is CRP 0.53 p<0.05

A significant positive correlation is found betweserum IFN- by QFT TB test and serum CRP with Regss
coefficient of correlation (r) 0.53.

Table 5: Correlation between Body Fluids ADA Levelwith Body Fluids CRP Levels in Subject with
Tubercular Infection

Parameter R 'P' Value
Pleural fluid ADA v/s CRP 0.38 p<0.05

A significant positive correlation is found betweeteural fluids ADA with pleural CRP fluid CRP ldge
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Pearson's coefficient of correlation (r) in pledtaid is 0.38.
DISCUSSIONS

In our earlier researttwe found the usefulness of ADA and CRP levels ootlas well as in various body fluids

for the diagnosis of TB.

In present study, the results of IFNlevels were compared using one way ANOVA in all theee study groups
of tuberculous patients, non- tuberculous patients normal healthy controls. IFN-level were compared with ANOVA
test in all the three groups and was found as @A®mg/dl in A, 0.91+0.31mg/dl in group B and 0.858 in Group ¢
and A statistically significant difference was falim all three groups i.e. a significant differefeween the serum IFN-
levels in non-tuberculous patients when compardt wontrol healthy subjects and in tuberculous egirson-tuberculous

patients with the non-tuberculous patients.

The result of ADA and CRP calculated in earliereggsh is correlated with IFNy where ADA and IFN-y
sensitivity and specificity observed is 98% & 10@%d 98% & 100% respectively. The results obtainedhined for the
ADA and IFN-y are useful for the definitive diagnosis of the tdodar infection.

In present study, a positive correlation betweenredFN-y and serum CRP levels is also found. The Pearson's
coefficient of correlation is 0.38 and the p valseshowing that there is a significant positiveretation between the

serum IFN-<y and serum CRP levels.
CONCLUSIONS

IFN- vy plays a pivotal role in protective immunity agdihycobacterium TB. Elevations of IFN- have been

found in the affected lung and blood stream ofgrasi with pulmonary TB.

It is also concluded that a correlation exists leetvbody fluid ADA levels with body fluid CRP legelThe
correlation is positive type and is statisticallgrsficant. Thus, by combining all these parametezs ADA, CRP and
IFN- v the diagnosis of the tuberculous infection becomese easy, accurate and fast emphasizing the oked#tkir
continued use and to differentiate pulmonary artdagpulmonary tubercular infection as well as half finding out the
LTBI concluding that the combined estimation of graeters such as ADA, CRP and IFNin serum as well as body

fluids is of great value in diagnosis and prognosithese lesions.
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