ISSN : 0974 - 7435 Volume 8 | ssue 6

LioSechn o/oyy

A Tudian Goarnal
—==> FyLL PAPER

BTAIJ, 8(6), 2013 [832-836]

The value of enzyme-linked immunospot assay test in the diagnosis
and evaluation of curative effect of tuberculous pleurisy

Wang Lihong, Fu Xiuhua*, Zhang Guizhi, Li Guohua, Gu Yan, Gao Junzhen
Department of Respiration M edicine, theAffiliated Hospital of Inner M ongolian M edical College,
Hohhot 010050, (CHINA)

E-mail : fuxiuhuab55@sohu.com

ABSTRACT KEYWORDS
Objective: Toinvestigate the value of enzyme-linked immunospot assay Enzyme-linked immunospot
test (ELISPOT) (T-SPOT.TB) in the diagnosis and therapeutic effect of assay test;
tuberculous pleurisy. M ethods: Collected 93 cases of Affiliated Hospital Tuberculosis,
of Inner MongoliaMedical University patientswith pleural effusion. The Sensitivity;
peripheral blood and pleural effusion of the patientswith non hemorrhagic Specificity.

exudative pleural effusion were tested by T-SPOT.TB before treatment.
The peripheral blood of the patients of clinically diagnosed astuberculous
pleurisy were tested by T-SPOT.TB again after 3 months regular anti
tuberculosis. Result: Thereare 63 casesin 93 patientswith pleural effusion
were diagnosed as tubercul ous pleurisy. Among them, the positive rate of
T-SPOT.TB test in peripheral blood and pleural effusion was 90.48%(57/
63) and 100%(63/63) respectively. There are 30 cases were diagnosed as
non tubercul ous pleurisy. Among them, the negative rate of T-SPOT.TB
test in peripheral blood and pleural effusion was 83.33%(25/30) and
70%(21/30). In our study, the negative predictive value(Specificity) and
the positive predictive value of T-SPOT.TB test in peripheral blood was
80.65%(25/31) and 91.94%(57/62). The negative predictive value and the
positive predictive value of T-SPOT.TB test in pleural effusion was
100%(21/21) and 87.5%(63/72). The average numbers of spot forming
cells(SFCs) in Pleural effusion were 4.69 times that in peripheral blood.
The numbers of SFCs in peripheral blood were obviously decreased or
loss after 3 months anti tuberculosistherapy. Conclusion: T-SPOT TB is
a sensitive and specific test in the diagnosis of tuberculous pleurisy,
especialy inpleural effusion. T-SPOT TB can be used as eval uation index
of tuberculosis treatment. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION 1.4 million peopledied of tuberculosis¥. Tuberculosis

has becomethe leading cause of deathin adultsasa

Accordingto WHO estimates, therearearound 8.7  global communicable diseases. 2004 WHO report
million casesof new tuberculosispatientsin2011,and  showsthat TB diagnosisrate was only 37%, evenin
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devel oped countriesonly 50 % of TB patientswas con-
firmed through bacteriol ogical methodd?. Tuberculous
pleurisy isoneof themost common disease of pleura
Theaccountsfor about 54.8% of exudative pleurd ef-
fusionaretuberculouspleurisy in Chind?®. Thesenstiv-
ity and specificity of theroutine methodsare poor, and
pleura biopsy and thoracoscopy don’t suitable for con-
ventiona sdlection becausethey areinvasiveexamina
tions. Therefore, seeking asengitivity and specificity
detection method has become an urgent clinica needs.
Numerous studies show that tuberculosis-specific an-
tigeninduced activation of T lymphocyteswhich se-
cretey interferon, which could be used asareliable
marker of Mycobacterium tuberculosis infection.
ELISPOT iscongdered to bethemost sensitivemethod
of detection of T lymphocyte response, and can be
gppliedto vaccinedeve opment, dinicd diagnostics, and
other aspects of basic researchi®. There are 93 pa-
tientswere detected by T-SPOT TB test in our hospi-
tal from July 2011 to April 2012. The objectiveisto
investigatethevalueof T-SPOT.TB inthediagnosis
and evaluation of curative effect of tuberculous pleu-

risy.
EXPERIMENTAL

Materialsand methods
Object

Collected 93 hospitalized patientswith pleurd ef-
fusion of Inner MongoliaMedical University Hospita
inJuly 2011- 2012 April. The patientsfrom the Rheu-
matology (9 cases), respiratory (84 cases), male42
cases, female 51 cases, aged 16 to 80 years, mean age
(52.50+ 14.12) years. All patients’ pleural effusion were
underwent theexaminationsof routine: biochemicd, cdl-
|ular pathol ogy, carcinoembryonicantigen. T-SOPT TB
weretested synchronizationin periphera blood and
pleurd fluid &fter diminated thetransudate. The patients
weredivided accordingto thefina resultsof theclinical
diagnosisintotwo groups. tuberculouspleurisy group(the
experimenta group) and non tubercul ous pleurisy group
(Control group).

Thediagnosticcriteriaof activetuber culosispleu-
risy
® Havefever, night sweets, fatigue and other symp-

tomsof Tuberculos's, @ ultrasound suggestiveof pleu-
ral effusion, lung CT scanwith or without tuberculoss,
®pleural effusion laboratory isdominated by mono-
cytes exudate, by enzyme adenosine deaminase
(ADA)>45U/L@ investigation of pleural effusonthe
cancer cellswerenegative, carcinoembryonic antigen
normd; ® pleurd effusonisabsorpted sgnificantly af-
ter anti-TB treatment; pleural biopsy with typical tu-
bercul osis (such astubercul osisor caseous granuloma:
touslesions), or mycobacteria sputum smear positive
; meet ©® ~® or ®, and anti-TB treatment for at least
two weeks.

Non tuber culouspleurisy group(Control group)

The patientsof exudativepleura effusonwereex-
cluded tuberculosispleurisy.

All patients underwent the HIV test wer e nega-
tive.

Exclusion of pregnant women, bloody pleurd effu-
sonwereexcluded, hydrothorax avoid mixed, dl pleu-
ral effusonwerefreshinvivopleura effuson.

Apparatusand reagents.

Heal Force incubator, T-SPOT.TB kit (Oxford
Immunotec Ltd, UK), product standard number YZB /
ENG 1702-2010; Fluorescent spot ELISA analyzer
(AID, Germany), Thermo scientific Sorvall ST 40 cen-
trifuge series, lymphocyte separation medium, Gibco
AIM-V, Gibco RPMI 1640 cdll culture medium pro-
vided by Shanghai Foxing chang zhengMedical Sci-
ence Co Ltd.

Themethod

Separ ated peripheral blood lymphocytes

Collection tubewith heparinin patientswith pre-
treatment fasting blood 4ml, isolated periphera blood
mononuclear cells(periphera blood mononuclear cdls,
PBMCs) withcdl culturemediumAIM-V hangingfrom
thecdlls, after counting the cell suspension concentra-
tionwasadjustedto 1.0 x 106/ml.

Prepar ation of pleural effusion mononuclear cells

Coallected non-bloody pleura effusion 50 ml from
patients by sterile syringesof 50 ml, 1250 U heparin
anticoagul ate. Autoclaved centrifugetube collected the
samplesof 10ml, 20 °C, relativecentrifugal force of
1800r / min, centrifuged for 7 min, the supernatant was
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removed, the cell suspensed from the bottom of the
tube, mediumwashing, add 3 ml culture medium, for
dilution, therewas slowly added 3.5 ml lymph sepa-
rated liquid. Made the diluted blood overlap on the
separation of theliquid, 20 °C 2300 r / min, centri-
fuged 22 min. Remove the PBM Cs that suspended
between the plasmawith the separated liquid. washed
twicewith themedium, 20 °C 1800/ min, centrifuged
7min. Hangingthe cellswith cdll culturemediumAIM-
V, to adjust the concentration of thecell suspensionto
1.0x106/ml after counting.

ELISPOT detection

IFN y has been coated with monoclonal antibody
onthe 96-well microtiter plates, 50 ul cdl cultureme-
diumwereadded to asanegative control, 50 ul phyto-
hemagglutinin asapositive control, 50 ul Mycobacte-
rium tuberculosis hybrid peptides ESAT-6 and 50 pl
CFP-10 asasource of stimulation. Theneachwell was
added 100 pl of the cell suspension. Madethe 96-well
platesin 37 ° Cincubator for 16 ~20 h, then the plates
werewashed with 200 pl pH 7.4 PBSfour times. Then
adding akaline phosphatase-conjugated secondary an-
tibody, andthenat 4 ° Cfor 1.5 h. After incubation the
plateswerewashed with 200 ul pH 7.4 PBSfour times,
finally added to each well 50 ul chromogenic substrate
solution, keep in dark place 5 min at room tempera-
ture, thereaction wasterminated with deionized water.

Result determination:

Experimentd vaidjudgment: blank spotswithinless
than 10 and the number of spotsisgreater than20in
the positive control wells. Positiveresultsto determine:
a number of spotsof detected wells- number of spots
of negative control wells> 6; b: number of spots of

blank control wells > 6, the number of spots of de-
tected wellsmust be> 2 timesthe number of spotson
theblank control wells. Thefina number of spots: the
number of spotsof detected wells- number of spotsin
thenegativecontrol well, then x 4, the result is noted as
: SFCs/ 106, onepositiveresult then theresult iscon-
Sidered pogitive, thethreshold va ue of apositiveresult
is>24 SFCs/106.

Satistical methods

SPSS 16.0 softwarewas performed for statistica
anayss. Themeasurement dataisnon normd distribu-
tion that was descripted with the median and four per-
centile. Comparisons between groups weretested by
Wilcoxonrank sumtest. Chi-squaretest wasperformed
for Counting data.

RESULT

Thereare 63 casesin 93 patientswith pleurd effu-
sion were diagnosed astuberculous pleurisy. And the
other 30 caseswerediagnosed asnon tubercul ouspleu-
risy patients. The results of T-SPOT.TB in blood of
two groups patients (see TABLE 1). Theresultsof T-
SPOT.TB inpleurd effusion of two groupspatients(see
TABLE 2). The number of SFCsin periphera blood
and pleural effusion after different antigen stimulation
(see TABLE 3). Theaverage number of SFCsin Pleu-
ral effusion was4.69 timesthat in peripheral blood.
The patientsof tubercul ous pleurisy werefollowed up
inour study. By theend 42 patients compl eted there-
view of thedetection of T-SPOT.TB in peripherd blood.
Among the 42 patients there were 30 cases
negativeyand the number of SFCsof T-SPOT.TBin

TABLE 1: Test resultsof T-SPOT.TB in blood of two groupspatients

Group (cases) Positive (62)  Negative (31)  Total (93)  Positiverate(%)
Tuberculous pleurisy group 57 6 63 90.48
None tubercul ous pleurisy group 5 25 30 16.67
positive predictive value (Specificity*) (%) 91.94 80.65*

TABLE 2: Test resultsof T-SPOT.TB in pleural effusion of two groupspatients

Group (cases) Positive (72) Negative (21) Total  Positive rate(%)
Tuberculous pleurisy group 63 0 63 100.00
None tuberculous pleurisy group 9 21 30 30.00
positive predictive value (Specificity *) (%) 87.50 100.00*
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TABLE 3: Thenumbersof SFCsin peripheral blood and pleur al effusion after different antigen stimulation

SFCs/10%in blood SFCs/10°%in pleural effusion
ESAT-6 93 357.23+406.98 1374.25+£770.45 5.51 0.00
CFP-10 93 278.98+327.39 1608.46+835.00 4.88 0.00

peripheral blood of the 12 positive cases were de-
creased or lossafter 3monthsanti tubercul osistherapy.

DISCUSS

Inrecent years, T-SPOT.TB test techniquesinthe
diagnosis of Mycobacterium tuberculosisinfection
proved to have high sensitivity and specificity, and this
technology was certificated by the British NICE in
2006, relevant reportsincreasing® ' Inour study, The
sengitivity (Positive) of T-SPOT.TB test in peripheral
blood andinpleurd effusion of thetuberculouspleurisy
was 90.48%(57/63) and 100%(63/63) respectively.
The specificity of T-SPOT.TB test in peripheral blood
andinpleural effusion of thetubercul ouspleurisy was
80.65%(25/31) and 100%6(21/21) respectively. Peng
Chunxian®® reported asimilar result.

Wilkinson KA madethefirst sudy of mononuclear
cel ESAT-6in pleura effusion detected inthe diagno-
ssof tuberculouspleurisy by ELISOPT inthe UK. This
study confirmed thefeasibility of ELISOPT inthediag-
nosisof tuberculous pleurisy in 2005, and the study
confirmed that the number of pleural IFN y specific T
cellswas 15 + 6 times that in the peripheral blood,
whilethenumber of cancerouspleurd effuson T cells
islackingor isvery low. Inour study, Theaverage num-
ber of SFCSESAT-6 and CFP-10in pleural effusion
was 1374.25+770.45 SFCs/106 and 1608.46+835.00
SFCs/106, and that in blood was 357.23+406.98
SFCs/106 and 278.98+327.39 SFCs/106, The aver-
agenumber of SFCsinPleurd effusonwere4.6.9times
that in peripheral blood. These studies confirmed that
thesengitivity of T-SPOT.TB inpleural effusionisbet-
ter compared withthat in periphera blood. T-SPOT.TB
test isagood method in the diagnosis of tubercul ous
pleurisy. Especialy when the patient isnot suitablefor
pleura biopsy or biopsy results cannot be diagnosed.

Researches have shown that, effect of T lympho-
cytesurviva timeisvery short. Generaly disappeared
after the pathogensarediminated, so monitor thechange

of T-SPOT.TB in periphera blood can beusedto as-
sessthe efficacy and detect the activity of disease®.
The patientsof tubercul ous pleurisy werefollowed up
inour study. By theend 42 patients compl eted there-
view of thedetection of T-SPOT.TB in peripherd blood.
Among the 42 patientsthere were 3o cases negative
and 12 cases were positive of the T-SPOT.TB, the
numbersof SFCsin peripheral blood were decreased
or loss after 3 months anti tubercul osistherapy. Our
esearch conclusion was accord with somereports of
overseas?.

Thepostiverateof T-SPOT.TB in peripherad blood
and pleura effusion of nonetubercul ouspleurisy group
1516.67% and 30.00%. Although the T-SPOT.TB isa
sengtivechecking target, therearesomefasepostive
rate, the positiveresults need to be consolidated other
clinical manifestationsand associated examinationto
confirmthediagnods. ELISOPT hasmoredtability com-
pared with thetraditional experiments. Butin our study
foundthat ELISOPT isstill disturbed by someexternd
factors. We found, the number of T cellswill bere-
duced inlower temperatureenvironments, and thenum-
ber of T lymphocytewill gradually decreaseevendis-
appear if thehydrothorax placed for toolongtime. So
thepleura effusion must be collected fresh.

CONCLUSIONS

Inshort, T-SPOT.TB testing technol ogy hasthefol-
lowing advantages:™ T-SPOT.TB test techniqueinthe
diagnosis of Mycobacterium tuberculosis infection
proved to have high sensitivity and specificity, espe-
cidlyinpleurd effusionand activetuberculosis*®itisa
good way of screening for tuberculosis. u§Theresultis
fast that need only 24 hours.®! T-SPOT TB can be
used asevaluation index of tubercul osistreatment. T-
SPOT.TB test hasthefollowing problems. The detec-
tion step cumbersome, expensive, lack of alargeand
objectiveclinical trids. In addition, therd ationshi ps of
infection with Mycobacterium tubercul osisand tuber-
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culogsimmuneresponse, devel opment and prognosis
hasnot been fully understood. Sothe T-SPOT.TB test
isnot completely identify active, stenessor potential
tuberculosisinfection. Thevaueof T-SPOT.TB test
need further research.
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