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(Abstract: Background: Tuberculosis lymphadenitis (LNTB) is the most common presentation of extra pulmonary tuberculosis. The main causative)

agents reported were predominantly Mycobacterium tuberculosis (M.tb) , closely related Mycobacterium bovis (M.bovis) and non-tuberculous
mycobacteria (NTM). Over the past decade, a set of tedious cytological and microbiological diagnostic tests i.e. .fine needle aspiration cytology
(FNAC), microscopic smear examination & culture were used. Although FNAC & smear examination were rapid, but none of these techniques were
able to differentiate between M.tb and other members of Mycobacterium spp.,which is highly essential for planning anti-microbial therapy programme.
Methodology In the present study, smear, FNAC, culture and hupB gene (Rv2986¢) based PCR, were applied and each method was analyzed in terms
of sengttivity, specificity, along with reliability and cost effectiveness. Results Considering culture as a gold standard, all other diagnostic methods were
compared. Direct PCR, showed the sensitivity & specificity of 47% & 75% whereas when performed on culture isolates, the sengitivity rose to 76%. The
sengitivity & specificity of FNAC were 60% & 49% respectively whereas of direct smear examination was 50% and 70% respectively. Conclusion: we
conclude that smear and FNAC are rapid, cost effective, easly available, but has lower specificity and may not be able to differentiate tubercular
lymphadenitis from non tubercular lymphadenitis. PCR(hupB gene based) being a singular target for M.tb showed reliability and potential to rapidly

167

detect & identify causative agent of LNTB, can help clinician to initiate correct and timely treatment.
\Keywords Tuberculosis lymphadenitis, culture, hupB gene, fine needle aspiration cytology (FNAC)
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INTRODUCTION

Tuberculouslymphadenitis (LNTB) being one of themost frequent cause of
lymphadenopathy?*, accounted for about a haf of 2,19,945 of totd extra
pulmonary TB cases reported in the year 2008 in Indig2. An Indian pediatric
study showed prevaence of peripheral lymphadenopathy as 27.2/1000
children and that of LNTB as 4.43/1000°. Although Mycobacterium
tuberculosiscomplex (MTC) organisms i.e Mycobacterium tuberculosis
(M.tb), Mycobacterium bovis (M.bovis), Mycobacterium africanum and
Mycobacteriummicroti werethemain causeof mycobacteria lymphadenitis
cases , nontuberculous mycobacterid (NTM) lymphadenitis (NTM-LN)
with high frequency in human immunodeficiency virus type 1 (HIV-1)-
infectedindividuals*reported to bean emerging causative agent. Cervicofacia
lymphadenitis, the most frequent head and neck manifestation of NTM
infection, often presents as chronic, unilateral lymphadenopathy with
characteristic violaceous overlying skin changes. Lymphadenitis dueto
infection with the MTC is more chronicin nature, while NTM-LN often
hasamore rapid course® and ther treatment follow-up were dso different as
tuberculousadenitisisbest trested asasystemic dissasewith anti-tuberculos's
medication wheressNTM infections can be addressed aslocd infectionsand
are amenable to surgica therapy. Therefore, speciesidentificationis aso of
paramount importance.

Over the past decade, The efficacy of fine needle aspiration cytology
(FNAC) and direct microscopica screening of stained dides for AFB were
validated as adiagnogtic tool for LNTB because of their smplicity, rapidity,
and performance friendly nature, but have their own limitations®”’.
Mycobacterid culture technique athough being more sengtive & specific,
requires 6-8 weeks before a postive visud result is obtained®. The main
shortcoming of these parameters was that none of these were able to
perform speciation of the genus mycobacteria thus causing misery to the
clinician to initiate therapy.

After consdering these limitations of existing diagnogtic tools, molecular
techniques like polymerase chain reaction (PCR) based on the amplification
of target sequences were introduced to rapidly detect and identify
mycobacterid agent in clinica samples at the genus, complex, and species
levels’. Various targets like 156110 insertion element™®, hupB™3, katG*,

pncA® genes and even periphera blood mononuclear cells'® etc were used to
differentiate M. tb from other members of mycobacterium group. The
various diagnostic tools are available to diagnose LNTB, buit it has only
added to dready existing confusion regarding diagnosis. In this study, we
havetried to compare dready available diagnostic toolsand suggest interms
of sensitivity, specificity, reliability and cost effectivenessand tried to suggest
the better method to help clinician initiate timely and correct therapy to
tubercular lymphadenitis patients. We have used hupB gene (Rv2986¢)
encodinga histone-like protein of M. tb, based PCR on clinicd aspirates to
identify the causative agent in LNTB as a target for detection and
identification of M. th and closdly related M. bovis from other members of
the MTC and NTM. Sequence analysisof M. th and M.bovis has shown that
M.bovis lacks the 12.7 kb fragment containing the mece3 operon’, whereas
al M. th isolates examined showed the presence of the 12.7 kb fragment,
whiledl theM.bovisstrainslacked thisfragment. Weexploited thedifferences
in the organization of the mce3 operon in the two species.

METHODS

A collaborated pilot study was undertaken at Department of Histopathology
and Microbiology, a Vardnman Mahavir Medicd College & Safdarjung
Hospitd (VMMC & SH), New Delhi, and Department of Biotechnology,
at All Indialngtitute of Medica Sciences (AlIIMS), New Delhi, Indiaduring
Jan.2009 to August 2009. The study was divided in two parts. First phase
involved patient registration, sample (aspirates) coll ection, smear preparation
and staining and culture by both solid Lowenstein Jensen (L J) & Liquid
broth based BacT/ALERT 3D automation and was performed at Safdarjung
Hospital. The second phaseinvolved DNA extraction & PCR from clinica
aspirates and was performed in AlIMS.

In this study, 89 clinica suspected patients (52 mae and 37 femae) of
tubercular lymphadenitis were included, after teking ethica clearance and
informed written consent from patients or from parents (in caseof children).
There were 23 (25.8%) cases of children <15 yrs. The duration of lymph
adenopathy varied from 10 days to 20 months.

Fine needle aspirations (gpprox. volume 0.5-2 ml) from al enrolled patients
were performed in the Department of Histopathology under sterile aseptic
conditions on the suspected lymph nodes. Two smears were prepared and
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stained by Giemsastain and acid fast staining by Ziehl Nedlsen (Z N) method
as per the gpproved guiddines'® and the findings were recorded.

0.1-0.2 ml aspirate was inoculated on Lowengein-Jensen (L.J) dant & 0.2-
0.5 ml (depending upon tota volume of sample aspirated) was put into
BacT/ALERT enriched bottles for cultivation of bacilli .The growth on LJ
dant was checked everyday in first week to look for rapid growers becteria
and thereafter on weekly basis till sixth week. The growth was finaly
confirmed by ZN dain for the presence of AFB. In the same way, when
BacT/ALERT system flashes positive sgnd, the bottle was taken out and
smear was made to confirm TB becilli.

DNA Extraction and PCR: DNA extraction and PCR were performed as
per in-house protocol developed in the Department of biotechnology,
AIIMS, New Dehit.

Three primers were used: Forward primer CMB-F common to M. th. and
M.bovis, and 2 reverse primers N-tb & BMB-R specific for M. th. and
M.bovis respectively. The assay mixture (25U reaction) contained: forward
primer FP (0.625uM), the reverse primers N-tb & BMB-R (0.325uM eech),
1x PCR buffer (100mM TrigHCI, pH 8.8, 500mM KClI, 0.8% nonidet-
P40), 25mM MgCl,, 0.3mM dNTPs and 1.25U Tag DNA polymerase.
The thermd cyde parameters were 95°C for 10 min and 40 cycle of each,
of 45 sec at 95°C, 45 sec at 58°C and 45 sec 72°C and final extendgon at 72°C
for 10 min. The Forward primer i.e CMB-F used was common to both M. th
& M.bovis whereasreverse primers, N-tb hasbeen derived fromthe 12.7 kb
fragment and BMB-R from the region adjacent to the 12.7 kb fragment
(Fig.1). N-tb primer was specific for M. th ; while the sequence of the BMB-
R reverse primer was present in both M. tb and M.bovis. However
amplification occurs in case of M.bovis with the CMB-F & BMB-R
exclusvely and not in case of M. th, as the 12.7 kb insert prevents Teq
polymerase mediated amplification.

1
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n

a*17 1374 3551 57-68 above B
Table 1: Age & gender of patients studied
The standardized assay was used for detection of M. th. aswell asM.bovisin
clinicad samples. The amplified product obtained in CM-PCR assay is 162 &
127bp for M. th. & M.bovis respectively (Teble-2).

mMala mFamal

M.th N-tb

Table-2: Primers used

RESULTS

The aspirated lymph nodesincluded cervica (67%), supraclavicular (11 %),
submandibular (6 %), auricular (11%), submentd (5%) of the total cases.

Thefind diagnos swasmedeif FNAC showed epithelid cdll granulomawith
necrosis and/or smear positivity for AFB and/or growth on LJ or bactec,
were seen’. Based on this, 54 cases were termed as positive. Congdering
cultureasagold standard, thisassay when gpplied directly ondclinica aspirates,
showed thesenstivity & specificity of 47% & 75% whereaswhen performed
on cultureisolates, the sengitivity risesto 76%. The sengitivity & specificity
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of FNACwere60%& 49% respectively Theoveral acid-fast bacilli positivity
in fine needle aspiration smears was 38.4% of thetotal casesand in 50% of
al culture-positive aspirates whereas of direct smear examination was 50%
and 70% respectively (Table 3). LN-PCR was positivein 47% of the
agpirates from patients. while PCR on culture isolates, showed sengtivity
Table 3: Comparison of sensitivity, specificity of PCR & other
testswith culture

Test Sensitivity SpeciTicity
PCR(Clinicd samples) 47% 75%
PCR(Culture isolates) 76% NA*
FNAC 60% 4%

Smer 50% 70%

* Can't calculate as it is performed only on positive culture isolates

to 76%.

DISCUSSION

Inendemic aresslikeIndia, thedetection of LNTB with traditional diagnostic
toolsisadwaysamagor chalenge. Inthe past decade, variousstudiesdescribing
lymph node PCRs from fine needle aspirates or biopsy specimens have
congstently shown improved sensitivity (61-78%) when compared with
conventional microbiologic methods!%12131921 The PCR assay described
in the study is based on thehupB gene of M. bovisand M. th. The specificity
of the hupB-based PCR assay to detect and identify M. bovisand M. th has
been established and thesensitivity were reported to detect aslow as 10 - 20
picogram DNA of the tubercle becilli®%3,

In the present study, the LN-PCR was positivein 47% of the aspirates from
petients. Thislower sengtivity may be attributed ether to the smdl volume
of agpirate remaining after distributing the ssmplefor the microbiologica
and cytologica assays or due to presence of PCR inhibitors™. To confirm
the cause, we again performed PCR on culture isolates, the PCR sensitivity
thenjumpsto 76%. Thiswasexpected asinadeguate sampling predominantly
influences the assay. We performed PCR from the Ieftover aspirate after
performing conventiond parameters and identified M.th in the vast mgority
of positive caseswhereas M.boviswas not found. There were three pediatric
casss in which only culture & PCR came positive whereas both FNAC &
smear micrascopicwerenegative. Theseresultsindicatethet culture-enhanced
PCRis a highly senstive and specific method for the detectionof M. th in
extrapulmonary specimens especidly in children and would diminish the
chance of open biopsy.

The only limitation found was unlike culture, the PCR technique doesnot
distinguish between live and dead mycobacteria, a featurethat is of the
utmost importance when screening for viable mycobacteriain samples such
asdairy productsfollowing pasteurization or pre-exposure of broad spectrum
antibiotics such asamoxicillin-clavulanic acid & fluoroquinolonesknownto
inhibit M.th?.

Revised National Tuberculosis Control Programme (RNTCP) mainly
recommendscytology & ZN smear microscopy for thediagnosisof LNTB?.
INFNAC, diagnosisis based on the presence of granulomeas, centrd necrosis
and if possible, demondtration of acid-fast becilli by staining. Cytology hes
a sengitivity of goproximately 32-59%°%. In our study, it was 60%. But
when compared with culture, FNAC showed | ow specificity (49%). However,
absence of specific cytologic findings of granulomatous lymphadenitis or
negative acid-fast bacilli (AFB) smears requires additional open biopsy or
repeated FNAC, thus this method has limitations in clinica Situations.
Another shortcoming of FNAC lies in the difficulty of differentiating
tuberculosis from other granulomatous diseases or nontuberculous
mycobecteria. Lymphadenitis caused by nontuberculous mycobacteria
spediesusudly resstant toanti-tubercular drugsand they would bemisdiagnosed
as multi-drug resistant tuberculosis (MDR-TB)®. However, this technique
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providesan easy way for collecting materia sfor bacteriological examination.
The concentration of organisms in the clinical specimen has a direct
relationship with the sengitivity of the ZN stain and a concentration of >10*
organisms/ml would normally guarantee a positive smear. The overal acid-
fast bacilli pogitivity in fine needle aspiration smears can vary from 37.4%
to 59.4%°"%, In the present study, it was 38.4% of the tota cases and in
50% of al culture-positive aspirates. The low sensitivity was probably due
to the low concentration of mycobacteria in the aspirate.

Culture reports from different studies® detect fineneedle aspirates between
39 to 80% posdtivein the clinicaly suspected TB-L cases. Our observation
dso falsin between the reported range (43.1%). However, low senstivity
and extensvetimerequirements of culture sudieslimit itsusua gpplication.
Traditiondly, culture followed by apand of biochemical testshas been used
for speciation of mycobacteriabut hasinherent shortcomings’. In the present
study, the time consumed for primary isolation on L Jmediaranges from 4
to 6 weeksand 2-3 weeks by liquid broth based automated BacT/ALERT
system. Although BacT Alert 3D system recovers mycobacteria rapidly
even thisis too long as it is necessary to commence trestment as soon as
possible.

These results confirm that PCR from the remainder of fine-needle aspirate
could be a good initid diagnogtic tool. Given the avallahility of a therma
cydler, therest of the procedure has acost similar to other routine assaysfor
LNTB diagnoss. Therefore, this PCR assay could be of immense utility in
redefining research priorities and public hedth strategiesfor control and
prevention of both human and bovinetuberculosisand it can reduce the need
for more invasive diagnostic gpproaches.
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L ITERATURE REVIEW

Maternal Obesity and Pregnancy Outcome: A Prospective Analysis
Debasmita Mandal, Saroj Mandal, Abhijit Rakshit, et al; Department of Obst and Gynae, IPGME and R, Department of Cardiology, IPGME and R, 244
AJC Bose Road, Kaolkata-700 020 JAPI: August 2011:\ol.xx: Pg. 486-488
Objective: To andlyze whether the obese women have an increased risk of pregnancy complications and adverse fetd outcome.
Methods The longitudina prospective study was carried out in the Obst and Gynae department, IPGMEandR, Kolkata. The study enrolled 422 pre-pregnant
obese women with pregnancy as study populaion and equa number of non obese pregnant mothers as controls. Body massindex (BMI) wase’ 30.0kg/m2 and
20-22 kg/m?2 in obese and control group respectively. Results: In comparison to average weight pregnant women, obese pregnant women were at increased risk
of gestationa diabetes mellitus(19.43 vs 3.79%; p<0.001), pregnancy induced hypertension (12.32 vs 2.36%; p<0.001), pre-eclampsia (8.76 vs 3.31%;
p<0.001), preterm labor in less than 34 week gestation (7.58 vs 3.55%; p<0.001), cesarean section (36.72 vs 17.53%; p<0.001), instrumental deliveries (12.32
Vs 5.21%;p<0.001) and postpartum infection morbidities (9.95 vs 3.79%; p<0.001). These women were more prone to develop overt digbetes (2.36% vs 0) and
chronic hypertension (5.21 vs.47%) in future aswell. Neonates of obese women were mostly large for gestational age, macrosomic and they had high incidences
of hirth injuries, shoulder dystocia, premature deliveries, late fetal desths and congenital maformations particularly spina bifida, cleft lip, cleft paate and heart
defect. Conclusion: As obesity is consdered to be amodifiable risk factor, preconception counseling and creating awareness regarding heglth risks associated with
over weight and obesity should be encouraged.
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