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Tuberkuloz

Dunya nufusunun 1/3'u (2 mllyardan fazla)
ta§|y|C| _ .-”_v‘.;‘,..,f-‘-‘.f-._,-;- ] 25 I

< Heril 10 milyon Kadar aktlf yeni tuberkulozy
hastaS| ortaya ¢ikiyor ve 1,6 milyon kis| (guinde

5000 Kisi) tuberkulozdan oluyor. Bunlarin
1/3’Une hi¢ tani konmadigi tahmin ediliyor.

Tuberkuloz gelismekte olan Ulkelerde
énlenebilir dliimlerin %25’ini olugturmakta

CID olgularda hizli bir artis yasaniyor




m BCG'nin koruyuculugu dusuk

m Halen tuberkulozdan toplumu
korumanin en etkili yolu balgaminda
tuberkuloz basili bulunan kisileri erken
saptamak ve baskalarina bulastirmadan
etkili sekilde tedavi etmektir.



Klinik bulgu ve belirtiler

m Halsizlik, yorgunluk
m Zayiflama
m Uzun suren ates, gece terlemesi

m Uzun suren (2 haftadan fazla) oksuruk, balgam
cikarma (ilerlemis olgularda kanli balgam)

m Akciger digi organlarin tutulumunda, bunlara ait
bulgular (menenjit, artrit, organ islev
bozukluklart)



® Halk arasinda verem

OKSOROK VE BALGAM

@ Akcigerlerde baslar ve
tUm vicuda yayilabilir.

@ insandan insana hava-
yoluyla bulasir.

Tum tedavi masraf-
lar1 devlet tarafindan
karsilanir.

@ Erken teshis
tiberkilozun yayiimasim
engeller.
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M. tuberculosis - Robert Koch -1882

Erlich



 Asit-alkol karisimi mikobakteriler disindaki tum
hucrelerin boyasini ¢ikartir. Mikobakteriler

Kirmizi kalir. Boyasi ¢ikmis organizmalar daha
sonra metilen mavisi ile maviye boyanir.




Mikroskop

* Hizli tani saglar
« Maliyeti dusuk.
Sorunlar

* Deneyimli tekniker gerektirmekte

 Yalanci negatif veya yalanci pozitif sonuglar
elde edilebilir

* Duyarlihgr dusuk
« Atipik mikobakterilerin, M.tuberculosis’ ten
ayrimini yapamaz.

» llag duyarhhgi belirlenemez




Kultur

« Tuberkulozun kesin tanisi bakteriyolojik
inceleme ile konur.

o Altin standart bakterinin kulturde uretilmesidir.

* M. tuberculosis yavas ¢ogaldigi icin
Lowenstein Jensen (LJ) besiyerinde kultur

uzun surer.
fl Teksif (dekontaminasyon konsantrasyon)
yapilmasi mutlaka gereklidir.
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Clever Tube




Mikobakteri hucre ¢eperi

Mikolik asitler ok uzun ‘““r‘“'
zincirli yag asitleridir.
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'ekontaminasyon Konsantrasyon

» Balgamda c¢ok sayida hizli ureyen bakteri
bulunur. M. tuberculosis ¢ok yavas uredigi
icin balgam dogrudan besiyerine ekilirse hizli
ureyen bakteriler besiyerini kaplayarak
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Kterilerin gorulmesini engeller. Bunu
K Icin bu bakterileri olduren,
Kterilere zarar vermeyen kimyasallar

K dekontamine edilir. 2

Dekontaminasyon konsantrasyon icin "

onerilen ve en yaygin kullanilan yontem
NaOH-NALC (N-asetil-L-cysteine) yontemidir.



Dekontaminasyon ve Konsantrasyon

Petroff Yontemi: 1915 |
B Balgam 1N NaOH ile dekontamine =

edilir | |
B pH notralizasyonu 1N HCl ile yapilir |

B pH indikatoru olarak brom timol et
mavisi kullanilir.

B pH ayarlamasi zor
B Santrifuj gerektiriyor



Kubica Yontemi: 1963

Decontaminasyon igin
NaOH-NALC kullantlir

Notralizasyon igin fosfat
tamponu kullanilir

ama
deneyim ve dikkat
gerektiriyor

Cozeltilerin hazirlanmasi
zor, yari omru kisa

Kontaminasyon olasiligi
yuksek




MYCOPROSAFE (2001)

Kubica yontemini kolay uygulamak icin hazirlanmisg kit
Her hasta icin ayri steril ¢ozeltiler iceriyor
Kontaminasyon oranini gok dusuruyor

Cozelti hazirlama zahmetini ortadan kaldiriyor

Her ornek icin taze ¢ozelti hazirlanmasini sagliyor



Santrifuj gereksinimini ortadan kaldiran
dekontaminasyon ve konsantrasyon yontemi

- Emici boncuklarla caligrr. Ornek Kabi
« Islem slresini 45'den 23
Emici

dakikaya indirir.

Boncuklar
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Dekontaminasyon Notralizasyon
Sivisi Sivisi




DECOMICS ILE ORNEK ISLEME

Ornek kaba konur Karigtirihir 10 dakika beklenir  Boncuk paketi agilir
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Emicilbone lkiar aklenir Karistirilir Nétralizasyon 3 dakika sonra hazir

S dakika beklenir  sivisi eklenir olan érnekten ekim yapilir




Hizli Kultur Sistemleri

BACTEC (Becton
Dickinson, USA)

MGIT (Becton
Dickinson, USA)

Bac-T Alert
(Biomerieux, France)

Versatrek
(Thermoscientific,
USA)

TK Culture System
(TiBO)




TK MEDIUM

m Hizli kultur sonucu,
kontaminasyonu ayirt etme

m TK-SLC diger bakteri turleri
ve mantarlarin uremesini
engelleyen ilac iceren secici
TK-Besiyeri

m Hizl ilag duyarliligi belirleme

m Hizli M. tuberculosis ve atipik
mikobakteri ayrimi
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Mikobakteri

TK MEDIUM

TR 5L¢° TK SLC*

« Kullanima hazir: OADC ve B ox
segici antimikrobiyal T
eklenmesini gerektirmiyor.

» Besiyerinin rengi

Kirmizidan sariya =
degiserek uremeyi

gosteriyor. Ureme 7-15

gunde saptaniyor.

] _ o TK Medium Kontaminasyon
* Mikobakteri disinda bir tur
ureyecek olursa renk
Kirmizidan yesile donerek
kontaminasyonun ayirt
edilmesini sagliyor.




Mycolor TK

exrtenin;

Growth index (Color change= AHue)

F B Py

AHue

m TK Medium i¢in bilgisayarli otomatik inkubator ve okuyucu
m Her ornek icin ureme egrileri giziyor

m Uzman sistemi ile M. tuberculosis, atipik mikobakteri,
kontaminant organizma ayrimi yapabiliyor

m Otomatik ila¢ duyarliligi belirleme ve tiplendirme yapabiliyor



Kontrol ilagsiz tup ve antituberkuloz ilac iceren tuplerdeki
uremeler karsilastirilarak ilag duyarlilik testi yapilir.
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Development, Distribution and Licensing Agreement for TB rapid culture media

@ Cuts TB detection time in half (vs. standard LJ method)
© Color differentiation between pasitives, contamination, and negatives

SALUBRIS @ Inexpensive
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IE EUROWARDS

TURKIYE

Sayin Tamil Kocagoz,
Inavatif Bivoteknoloji Organizasyonu Tic. Ltd, Sti.,

2005 Yilinda Tirkiye genelinde diizenlenen
Eurowards Cirigimeilik Yarismasi'nda
TK Hizh Taberkiiloz Kitltéir Sistemi Projesi ile
Baglangi¢ Kategorisi nde Birineilige layik goriderek
bu sertifikay aimaya hak kazanmistir,
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Oisgnostics for cuberculosis
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Salubris Inc. offers a series of products that also perform with automated TB culture (Figure 14). They
manufacture: TK MEDIUM® SLC; a biphasic, culture medium that can be incubated and automatically
monitored in the MYCOLOR TK® instrument (Figure 14); and TK MEDIUM SLC-L, a liquid formulation.

Figure 14. A: MYCOLOR TK automated incubator; B: TK colorimetric media with changes from red

to orange (mycobacterial positive culture) red to green (contaminated culture); C: biphasic format
of TK media with both solid and liquid media

Solid

Liquid

Source: Images reproduced with permission from Salubris Inc.

TK MEDIUM® is an egg-based solid medium similar to L-J.” Unlike the liquid media used in other auto-
mated platforms, the TK media do not require any additives, creating a simplified workflow and reducing
risk of contamination.” The media contain dyes that react upon the growth of microorganisms (Figure
14).%* Upon mycobacterial growth, the original red colour turns orange and then yellow. The colour change
is indicated before colonies are visible on the agar, improving the time to detection. Contamination by
fungi or Gram-negative bacteria produces a green pigment; some Gram-negative bacteria can produce
orange/yellow. The TK SLC medium is biphasic having both solid and liquid media (Figure 14). The TK



2014 Tuberculosis Diagnostics Technology and Market Landscape

assessment between this system and the other liquid systems has not been performed, but recently a new
liquid medium, TK SLC Liquid®, was compared to MGIT.** Overall, the performance of both media was
similar, but MGIT™ had a faster median time to result, 7.7 days as compared to 15.1. Contamination was
much more prevalent in the MGIT™ tubes (13.7%) compared to TK SLC Liquid (1.3%), which may be due
to the preparation steps prior to inoculation of MGIT.

Ciftci and Karakege BMC Infectious Diseases 2014, 14:130

http://www.biomedcentral.com/1471-2334/14/130
P BMC

Infectious Diseases

RESEARCH ARTICLE Open Access

Comparative evaluation of TK SLC-L, a rapid liquid
mycobacterial culture medium, with the MGIT

system il G N

Ihsan Hakki Ciftci” and Engin Karakece
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4.2.4. Culture-based tools for the diagnosis of TB and DST

There is little to report in terms of new product information from developers regarding culture-based diag-
nosis of TB. Salubris Inc. (USA) no longer supplies the biphasic TK MEDIUM® SLC for use in its MYCOLOR
TK® automated culture system. The company now offers the TK MEDIUM® SLC-L, a liquid media that is
now housed in a plastic tube to limit risks of mishandling. A consistent issue with the conventional de-
contamination method of sodium hydroxide and N-acetyl cysteine (NaOH-NALC) is the risk of incomplete
decontamination or overexposure to reagents killing the MTB cells. The NaOH-NALC method also requires
centrifugation that can limit processivity rate and incorrect use of this can result in infection risks via aero-
lisation. The Decomics® kit (Figure 9) uses absorbent beads and reagents to liquefy, decontaminate and
neutralize samples in less than 25 minutes without requiring a centrifuge or NaOH-NALC.

Figure 9. Decomics® kit from Salubris Inc.: individual components including sample cup,
decontamination solution, beads and neutralization solution

Sample cup
/_\ Absorbent
(S beads
e W
Decontamination Neutralization
Solution Solution

Source: Image reproduced with permission from Salubris Inc.

A recent evaluation of the TK MEDIUM® SLC-L and Decomics® beads was performed in India with 500
specimens with comparison to NaOH-NALC processing and L-J culture. The authors noted an improved
performance of MTB diagnosis from the liquid media versus L-J (130 MTB vs 110 MTB) and with an
earlier median time to detection (12 days vs 30). Rates of contaminated culture were reduced from 7%
observed with the NaOH-NALC method to only 2% with Decomics®. This kit also reduced the median
time for specimen processing to approximately 23 minutes as compared to NaOH-NALC, which took 45
minutes. The Decomics® product is CE-IVD marked and US FDA (510k) cleared. Current pricing of this
product is unknown.



Molekuler Tani

Duyarliligr yuksek, yalanci pozitif sonug¢ verebilir

lyi standardize edilmezse yiksek oranda yalanci
negatif sonuc elde edilebilir

Canli ve 0lU bakterileri birbirinden ayirt edemez

Sonuclar diger tani yontemlerinden elde edilenler
ile birlikte degerlendirilmelidir

Pahali, karmasik cihazlar ve 0zel egitimli
calisanlar gerektirmektedir

Hizli tur saptama ve ila¢ duyarliligi belirlemede
cok basarilidir.



Nukleik Asit Cogaltma ile Enfeksiyon
Etkenlerinin Saptanmasi
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Ornekteki DNA Uriin
hucreler eldesi gog‘jaltma saptama




Polimeraz Zincirleme Tepkimesi
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Elektroforez




|zlenebilir Elektroforez
ORTE




Gene Xpert

cEoeewED

. cEEEEE e D
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Rifampisin direnci




Test Hazirlama

Suruntd cubugu ellisyon sivisina konup tutacak kismi
Kirthr

Kapak kapatilip vorteksle calkalanir.
Kartusun ornek kismina dokulur.
Aygita konup test islemi baglatilir.
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Tuberkulin Deri Testi
PPD (Purified Protein Derivatives)
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Negative reaction Pasitive reaction
(size of induration)



Interferon Gamma Salinim Deneyi

Tuberkuloz antijenleri ile uyarilan T-lenfositlerden gama
interferon yapimi ELISA ile belirleniyor

T cell Produces

APC processes APC presents
Antigen antigen to T Cell IFN-gamma

Tuberkuloza 6zgu antijenlerle deri testi?



Kaynaklari kisitl yorelerde tuberkuiloz tanisi

)

Tanzanya’'da gezici : Ugaqd_afda gunes Giiney Afrika’da Infinity-48
TB saptama E enerjisi ile calisan ! sistemi kuruldu
; sistem :




Kaynaklari kisitli ortamlarda tuberkuloz tanisi

DECOMICS

“Sample cup

TK SLC

Eoe
Decontamination Neutralization
Solution Solution

TK ANTI TB PNB KIT



Coler Change to Yellow (MYCUOBAUTERIAL GROW L)

5 6
N Giranth Frwithk lrenth Datrler Groeath
ar [ eeexrirusien

Celor diange dus W epzasaeoedc aneath (o yellow] is wuadly deszread tetwein 2dosi anc 3
worhadopending or U tope and ancand ol msolocion s presestin U incoaldal saspl,

Coler Change to Grosn (CONTAMINATION)

N Cinvstb Pawhe Grovath Nefeven Caerercicaring®
e dastarsleatiae



Rapid Mycobacterial Culture in Resource Limited Settings by
Decomics and TK SLC Medium
Shivya Jamwal
MMIMSR, Department of Microbiology, Mullana, Ambala,
India

500 balgam ornegi Decomics ve Kubica yontemleri ile iglenip
LJ ve TK SLC besiyerlerine ekildi

Decomics ve TK SLC ile 130, Kubica ve LJ ile 110 M.
tuberculosis izole edildi

TK SLC ile Mtb uretilen orneklerin %77°sinde mikroskop ile
aside direncli basil goruldu.

Ekilen tum orneklerde TK SLC’de kontaminasyon %2, LJ'de
%7 oranindaydi.

Mtb Ureme suresi ortalama TK SLC’de 12 tun, LJ’de 30 gln
idi.



Rapid mycobacterial culture in resource-limited settings by Decomics and TK-SLC medium
Dr Shivya Thakur, Tanil Kocagdz, Dr:Varsha A Siagh, DrTanya Sharma, Dr kanshtha Sharma, Dr.Bhawna Sharma, Dr Payal Dutta, Dr:Harman multani, Dr. Rumanz ifarooq ,Dr.Gomty mahajan, Dr. shaveta

dhiman

Introduction ]

Tuberculosis remains the single infectious disease
causing the highest mortality in humrans, scavenging
both developing as well as developed countries. In
India, TB kills two people every three minutes -
nearty 1,000 every day.

Gold Standard method used for years for the
diagnosis of pulmonary tuberculosis is the
tradivonal culture of M. twberculesis on
conventional, internationally accepted solid media

like Lowenstein-Jensen. Present study used culture -

as the confirmatory tool and assessed the
efficiency of a new ready to use, rapid, biphasic
culture medium “TK-SLC medium®” in rapid
detection and isolation of Mycobacterium
wbercylosis in comparison o the conventonal L)
Medium,

Decontamination is the crucial preliminary step
before any culture media is inoculated. All current
decontamination and concentration metheds, like
Petroft and Kubica (NaOH-NALC), require
centrifugation and aso a lot of time and effort.
These limit their application to laboratories with
elaborate capabilities. Present study used
“Decomics® kit based on absorbent beads,
which does not require centrifugation and is easy
to use and swift.
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DECOMICS ‘ NaOH-NALC ‘
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Figure |: Summary of the application
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Figure 2: Decontamination concentration by Decomics
\ Material and Methods

A prospective study was done in MMIMSR, Ambala,

Indla on clinically suspected cases of pulnonary

tuberculosis. 500 sputum samples of at least 2ml, were

split into two equal parts and processad by NaOH-

NALC method and Decomics (figure 2).

Decomics consists of three compaonents:

I- Sample cup containing decontamination solution

with pH indicator;

2. Absorbent beads;

3- Neutralization solution

* Absorbent beads, which have pores smaller than
bacteria, absorb most of the solutions and leave
2-3ml concentrated sample behind (figure 2).

* Processed samples. were inoculated to Lowenstein

Jensen (L)) and TK SLC (rapid mycobacterial culture

medium). Both L) tubes and TK-SLC tubes were

followed visually on weckly and daily basis

respectively.

Color changes in TK-SLC tubes were interpreted

according to color chart provided

J

-

Table |: Rate of smear positivity before and after

Decontamination by NaOH-NALC and Decomics

Uninceulated AMycolacteria  Contamisation

Figure 3: Color change in TK Media by
mycobacterial growth and contamination

TK Medium that erables early detection of
mycobacterial growth by changing its color .TK
Medium ncludes egg and additianal nutrients like
glutamic acid and iron. To lower the rate of
contamimtion, TK Medium is supplemented with
selective antmicrobials, polymyxin B, piperacifin,
amphotericin B, nalidixic acid, ind trimethoprim,
to produce ready to use TK- SLC Medium®,

Mycobacterial growth causes its original red
color to turn yeliow. The color change ocours
even before the colonles have grown sufficlently
to become visile on the solid pere of the
medium, TK-SLC Medium® has the advantage of
differentiating mycobacterial growth from the
growth cf most common contzminants like fungi
and Gram-negatve bacilli because the growth of
those contaminants causes the medium to
change to green instead of yellow (figure 3).

Results |

Toral Direct ZN After Decontamination
n=300 | Smear "\ OHNALC| Decomics
Positivity | 90(18%) 100 20%) | 106(21.2%)

Cogrgt ©2018 Sty bavvmar Ll

Among the 500 clinically suspected cases of
pulmonary tuberculasis, M. tuberauosis was
isolated from |30 (26%) specmens.

After decontamination and concentration
there was an increase in the total ZN smear
positivey from 18% 1o 20% and 21.2% with
NaOH-NALC and Decomics respectively
(table I).

There was a significant increase of 2.4% and
3.9% positivity in ZN smear negative samples
after decontamination with NaOH-NALC and
Decomics? respectively.

Loses oo ocagn’ Ugdthessgu iy o

Decomics® Kit required less time ie. around
20-25 mirutes as compared to NaOH-NALC
method, which takas around 40-45 minutes,
Among 500 specimens, M. wberculosis was
isolited from 130 sputum samples by TK-SLC
Medium® and |10 by L] which referred to 84% of
the samples positive by TK-SLC. (All samples
positive by L] were also positive by TK-SLC).
Average time to detection (TTD) was 12 days by
TK-SLC Medium®and 30 days by L] medium.

In culture after Decomics® in TK-SLC
Medium?, the minimum TTD in 3+ grade
specimens was 5 days and maximum |7 days for
scanty samples.

Rate of Contamination was 7% and 2% on L|
and TK-5LC Medium® regpectivay, among all 500
specimens.

LJ TK-SLC

Medium Medium
Mycobacterial 110 130
isolates
Average tme o 30 12
detection in days
Contamination 35 (7%) 10 (2%)
Rate (%)

Table 2: Mycobacterial growth and
contamination rates in L} and TK-SLC Media

l Conclusion

“Decomics ®” was a berter decontamination
and concentration method in enabling isclation of
mycobactera, than cdlasscal and widely used
NaOH-NALC method. Elimination of need for
centrifugation, decreased processing time by half
and higher isolation rate of mycobactera were
important advantages of Decomics.

TK-SLC medium® was superior to the
comventional L] medium in being rapid, easy to
use and interpret. significantly low time-to-growth
detection, and lower contamination rate. It &
indead a boon for resource limited setings for
cffective and carly diagnosis and treatment of
tuberculosis.



Balgam yoksa tuberklloz tanisi nasil konur?

* Akciger tuberkilozu erken dénem
* Cocuk hastalar
e Akciger disi tiberkuloz olgulari
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Urinary Tb LAM test - MyMagiCon
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Concentration of DNA molecules by MyMagiCon

1:3 kb ladder {2,5 ul + 0,5 uL loading dye)
2: 30 times diluted ladder (10 ul + 2 loading dye)
: sample of first concentration (10 ul + 2 loading dye)
: sample of second concentration {10 ul + 2 loading dye)




® Halk arasinda verem
diye bilinir.

@ Akcigerlerde basglar ve
tUm vicuda yayilabilir.

¢ Insandan insana hava-
yoluyla bulasir.

Tum tedavi masraf-
lary devlet tarafindan
karsilamr.
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tUberkUlozun yayilmasim
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