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Main sites of
Extrapulmonary tuberculosis

v 7. .

Central nervous system
- Meningitis

Lymphatics
- Scrofula (of the neck)

Pleura
- Tuberculosis

pleurisy

Disseminated
- Miliary
tuberculosis

Bones and
joints of spine
- Pott's disease

Genito-
urinary
- Urogenital
tuberculosis




Plevral Tuberkuloz

Gastrointestinal ve Peritoneal Tuberkiloz

Hepatobilier ve Splenik Tuberktloz

Lenfatik Tuberkiloz

Taberkuloz Artrit ve Osteomyelit

Tuberkiloz Spondylodiskit Serlardal sl

. . .. Endokardit,
Tuberkuloz Menenijit Myokardit,

Tiberkiiloz Ensefalit Valviilar veya koroner tutulum
Arterit,

Spinal Tuberkuloz Anevrizma
Urogenital Tuiberkiiloz

Kardiyovaskuler Tuberkuloz i erareror e

Tablo 1. Deri tiiberkiilozlarinin timasi

co 00 oe Tablo 3. iiler tiiberkii Klinik PRIMER Tuberkdloz primer kompleks | Duyarlanmamig Ekzojen
K u ta n O Z I u b e r k u I O Z Tutulum Ozellikleri Milyer deri tiberktlozu Duyarlanmamig Hematojen
1. On iiveit Graniilomatdz, nongraniilomatdz, -
iris nodilleri, siliyer cisim SEKONDER | Reinfekslyon
- T : T mberuly Lupus vulgaris Duyarl Endojen
u e r u e r u OZ 2. Intermediyer iiveit Pars plan: eriferik dvi
organize el ks d I ile bi I‘I kt Tiberkilozis kutis verrikoza | Duyarli Ekzojen
graniilomatdz, nongraniilomatz -
3. Arka iiveit ve paniiveit Koroidal tiibel rk lomu, kor dd Reakiivasyon
}’I‘_":‘z fller, sibeetial abag Skrofuloderma Duyar Direk yayilm
4. Retinit ve retinal vaskiilit* Taberkdlozis kutis orifisyalis | Duyarli Otoinokulasyon
5. Nororetinit ve optik néropati
6. Endoftalmi ve panoftalmi Metastatik tberklloz abseleri | Duyarh Hemalojen

*: Eales hastalig baz: yazarlar tarafindan TBC enfeksiyony/agin duyarlilik yantt olarak
kabul edilmektedic
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Baykan, A.H., Sayiner, H.S., Aydin, E. et al. Extrapulmonary tuberculosis: an old but resurgent problem. Insights Imaging 13, 39 (2022).
https://doi.org/10.1186/s13244-022-01172-0




IF the infection occurs outside of
the lungs, symptoms are related
to the site of the disease: For
TB in the

column can cause back pain; TB
in the lymph nodes can cause
enlargement of the lymph nodes
in the neck, armpit or groin; TB
in the kidney can cause blood in
the urine or have the same
symptoms as a regular urinary
tract infection.

meningitis
causes substantial
mortality and morbidity

Extrapulmonary

tuberculosis
can pre.sent with
a variety of
symptoms

thit may mimic symptoms
of other diseases

It can affect
any part
of the body

outside of the lungs

Common sites of

extrapulmonary TB are

Tuberculous

Meninges

In children and adults

Depending
on whereitis in
the body, obtaining

Data from the ECDC/WHO Europe
Tuberculosis Surveillance and
Monitoring in Europe 2013.
Stockholm, 2013

a sample to confirm
the diagnosis can
be extremely
difficult

1in every s

tuberculosis patients
‘ has extrapulmonary

tuberculosis




YILLARA GORE TOPLAM TB OLGU SAYISI, TOPLAM OLGU HIZI VE
INSIDANS HIZI, 2005-2018

Yillar Niifus* Toplam olgu Toplll?zl:lg 129 | fnsidans***
sayisi (100.000'de) (100.000'de)
2005 68.860.540 20.535 29.8 29.4
2006 69.729.970 20.526 29.4 28,8
2007 70.586.256 19.694 27,9 27,3
2008 71.517.100 18.452 25,8 25,3
2009 72.561.312 17.402 24,0 23,6
2010 73.722.988 16.551 22,5 22,0
2011 74.724.269 15.679 21,0 20,6
2012 75.627.384 14.691 19.4 19,0
2013 76.667.864 13.409 17,5 17,2
2014 77.695.904 13.378 17,2 16,9
2015 78.741.053 12.772 16,2 15,9
2016 79.814.871 12.417 15,6 15,3
2017 80.810.525 12.046 14,9 14,6
2018 82.003.882 11.786 14,4 14,1
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Sekil 15. Yillara Gore TB insidansL 2005-2020
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Sekil 3.4. Yillara Gére Tiiberkiiloz Insidansinin Uluslararas: Karsilastirmasi, (100.000 Niifusta)

200 -+
Insidans 180
150 -
134 133
e
100 -+ 95
—
51
30 1 \
32\ 25
21 11
9
0
2002 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
Diinya 180 | 163 | 161 | 157 | 153 | 150 | 146 | 141 | 138 | 135 | 132 | 128 | 131 | 133
Orta Ust Gelir Grubu Ulkeler | 134 | 120 | 118 | 116 | 112 | 109 | 106 | 100 | 98 | 95 | 92 | 90 | 91 | 95
DSO Avrupa Bolgesi 51 | 42 | 40 | 38 | 36 | 34 | 33 | 31 | 30 | 28 | 26 | 24 | 25 | 25
s T{irkiy € 32 | 22 | 21 | 19 | 17 | 17 | 16 | 15 | 15 | 14 | 14 | 11 | 11 | 11
Ust Gelir Grubu Ulkeler 210 | 17 | 16 | 15 | 15 | 14 | 14 | 13 | 13 | 12 | 11 9 9 9

Kaynak: Halk Sagligi Genel Miidiirliigii, DSO Global Health Observatory Veri Tabani

Miidiirliigii - Tiiberkiiloz Veri Tabanindan elde edildi.

Not: Tiirkive verisi; 2002-2004 yillart DSO Tiiberkiiloz (TB) Veri Tabamindan, diger yillar Halk Saghg: Genel




TURKIYE’DE VEREM SAVASI 2021 RAPORU

Tablo 25. Toplam TB Olgularinda Cinsiyete Gore Hastaliin Tutulum Yeri, 2019

m Erkek mKadin

AC+AD

Hastalik yeri

Hastaligin Yeri
Toplam
Cinsiyet AC AD AC+AD
Say1 Y%o* Say1 %* Say1 %* Say1 Y%**
Erkek 4.610 69,1 1.674 25,1 387 5,8 6.671 58,5
Kadin 2.184 46,2 2.294 48,5 252 5,3 4.730 41,5
Toplam 6.794 59,6 3.968 348 639 5,6 11.401 100,0
o 80,0 -
2 69.1
= 70,0 A
.
60,0
50,0 -
40,0
30,0
20,0 1
10,0 - 5,8 5,3
0 - T | |

Sekil 24. Toplam TB Olgularinda Cinsiyete Gore Hastahgin Tutulum Yeri, 2019




Tablo 26. Toplam TB Olgularinda Cinsiyete Gore Hastaliin Tutulum Yeri, 2020

TURKIYE’DE VEREM SAVASI 2021 RAPORU

Hastahg@in Yeri
Toplam
Cinsiyet AC AD AC+AD
Sayi %o Say1 %ot Sayi %o Say1 A
Erkek 3.407 66,7 1.345 26,3 356 7,0 5.108 57,2
Kadm 1.808 474 1.778 46,6 231 6,1 3.817 428
Toplam 5215 58,4 3123 35,0 587 6,6 8.925 100,0
* Sanir yiizdesi  ** Siitun yiizdesi
80,0 -
70,0 - 561
60,0 -
50,0 - 46,6
L
s
S 40,0 -
>
30,0
20,0
10,0 - 7.0 6.1
30 a T T _—‘
AC+AD
Hastalik yeri
B Erkek mKadin

Sekil 25. Toplam TB Olgularinda Cinsiyete Gére Hastaligin Tutulum Yeri, 2020
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Figure Percentage of extrapulmonary cases among new and relapse TB cases, 2019. (Reproduced with permission from WHO Report 2020




Tablo 31. Yillara Gore Akciger ve Akciger Dis1 Yeni TB Olgularmin Dagilimi, 2005-2020

vil —— e Yeni Olgu
Say1 % Say1 % Sayisi
2005 13.394 71.4 5.359 28.6 18.753
2006 12.935 69,8 5.609 30,2 18.544
2007 11.996 67,5 5.785 32.5 17.781
2008 11.318 67,5 5.442 32.5 16.760
2009 10.296 64,6 5.647 354 15.943
2010 9.566 63,0 5.617 37.0 15.183
2011 8.852 61,4 5.565 38.6 14.417
2012 8.414 62,2 5.121 37.8 13.535
2013 7.791 63,1 4.561 36.9 12.352
2014 7.696 62,8 4.557 37.2 12.253
2015 7.427 62,9 4.376 37,1 11.803
2016 7.463 65,2 3.979 34.8 11.442
2017 7.198 64,8 3.903 35.2 11.101
2018 7.069 64,6 3.879 354 10.948
2019 6.857 64.3 3.812 35.7 10.669
2020 5.346 64,0 3.012 36.0 8.358

*AC olgulart + “AC+AD” olgular



Tablo 35. Akciger Dis1 Tiiberkiiloz Olgularinda Tutulan Organlarin Dagilimi, 2020

Hastahgin Yeri
Tutulan Organ AD AC+AD Toplam
Say1 % Say1 % Say1 %

Ekstratorasik LAP 1.114 35,7 95 16,2 1.209 32,6
Plevra 652 20,9 176 30,0 828 223
Intratorasik LAP 289 9.3 60 10,2 349 9.4
GIS ve periton 233 7.5 31 5.3 264 7.1
Vertebra 179 5.7 22 3, 201 54
GUS 158 5.1 14 24 172 4,6
Miliyer* - - 122 20,8 122 3.3
Menenjit 112 3, 30 5.1 142 3.8
Vertebra dis1 kemik/eklem 94 3, 9 1,5 103 2.8
Menenjit dis1 MSS 21 0,7 8 1.4 29 0.8
Diger 271 8,7 20 3, 291 7.8
Toplam 3.123| 100,0 587 100,01 3.710( 1000




Tablo 37. Akciger Dis1 (AD ve AC+AD) TB Olgularinda Cinsivete Gore Tutulan Organlarin Dagilimi,

Plevra

Intratorasik LAP
Ekstratorasik LAP
Vertebra

Vertebra dis1 kemik/eklem
Menenjit

Menenjit dig1t MSS

GUS

GiS-periton

Miliyer

Diger

0 10 20 30 40 50 60 70 80 90 100
Yiizde

B Erkek mKadin

Sekil 29. Akciger Dis1 TB Olgularinin Tutulan Organ ve Cinsivete Gore Dagilimi, 2020




Tablo 40. Akciger Disi TB Olgularinda Tutulan Organlarin Yas Gruplarima Giére Dagilim, 2020

Tutulan Yas Grubu Toplam*
Organ
0-4 5-14 15-24 25-34 35-44 45-54 55-64 65 ve +

Say1 | % Say1 | % Say1 | % Say1 | % Say1 | % Say1 | % Sayt | % Sayt | % Say1 | %
Plevra 9 8,3 12 88| 220| 348| 207| 31,5 110 208 68| 15,1 80| 15,0 122 184| 828| 223
Intratorasik 3 28 4 2,9 34 54 36 55 42 8,0 64| 142 91| 17,0 750 11,3] 349 94
LAP
Ekstratorasik 551 50,5 751 55,1 217 343 194 295 178 | 33,7 142 31,6 162 303 186 28,1] 1.209| 32.6
LAP
Vertebra 1l o9l 4] 29 16| 25| 2 32 24| as| 27] eo| 43| s1| 65| 98] 201 54
Vertebra disi 11 10,1 5 3,7 14 22 14 21 7 1,3 10 2,2 16 3,0 26 3,9 103 2.8
kemik/eklem
Menenjit 13 119 7| sa| 26| 41| 27| 41| 20| 38| 12| 27| 17| 32| 20| 30| 142] 38
Menenjit digt 2 1,8 5 3.7 4 0,6 4 0,6 4 0,8 3 0,7 1 0,2 6 0,9 29 8
MSS
GUS - - 1] 07| 5| o8| 25] 38| 26| 49| 29| 64| 35] 66| 51| 77 1712 46
GIS, periton 2 1,8 12 8,8 55 8,7 47 7,1 43 8,1 30 6,7 42 7,9 33 50 264 7,1
Miliyer 2 18 s| 37 21| 33 3] 20| u| 21| 20] 44 o 17| 4| 2] 122 33
Diger 11 10,1 6 44 20 32 70| 10,6 63 11,9 45 10,0 38 7,1 38 5,7 291 7.8
Toplam 109 | 100,0| 136 100,0| 632| 100,0| 658 100,0 | 528 | 100,0| 450 100,0 | 534 | 100,0| 663 | 100,0| 3.710| 100,0

*Sadece AD tutulum olan 3.123 olgu ile AC+AD organ tutulumu olan 587 olgu alimmuigstir:




Nijerya Suudi Arabistan

Distribution of EPTB according to site Urogenital, 1.1%
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L 40.4%
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Global trend in case notifications of people
newly diagnosed with TB, 2010-2022

=
o

-
oy

iy
o

ok
&y

ol
o

Notifications peryear (millions)

ok
&y

I | I | I | I
2010 2012 2014 2016 2018 2020 2022
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Global trends in the estimated number of deaths caused by TB (left) and the TB mortality rate
(right),? 2010-2022

The horizontal dashed line shows the 2025 milestone of the End TB strategy, which is a 75% reduction in the
total number of TB deaths between 2015 and 2025. Shaded areas represent 95% uncertainty intervals.
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Percentage of people newly diagnosed with TB who were initially tested with a
WHO-recommended rapid diagnostic test (WRD), by country, 2022

Percentage (%)
[ ] <0
[ ] 20-39
[ 40-59
B s0-79
[ N
|:| No data
- Not applicable




Treatment
success (%)
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5 50-69
e 70-79
80-84
85-89
90+

Figure 4. Treatment success rate, 2011 cohort of newly diagnosed TB cases (all forms). Countries shown in white
did not report data to WHO for the 2011 cohort.

Global epidemiology of tuberculosis. Cold Spring Harb Perspect Med. 2014 Oct 30;5(2):a017798. doi:
10.1101/cshperspect.a017798. PMID: 25359550; PMCID: PMC4315920.
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Figure 5. Percentage of new TB cases with MDR-TB, based on the most recent year for which data have been
reported, which varies between countries. Countries and territories shown in white have reported no data. In
Brazil, Spain, Central African Republic, Russia, Turkmenistan, India, Malaysia, and Indonesia, drug resistance
surveillance data was only subnational.

Global epidemiology of tuberculosis. Cold Spring Harb Perspect Med. 2014 Oct 30;5(2):a017798. doi:
10.1101/cshperspect.a017798. PMID: 25359550; PMCID: PMC4315920.
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Annual incidence rate of HIV, 1990 to 2022 Our World

The number of new HIV infections among the uninfected population aged 15-49, expressed per 1,000 uninfected people in the year
before.

BB Table S Map |~ Chart & Settings

08 / The Global HIV Burden
Estimated number of children and adults living with HIV

r . - - r - - Y - - - - - - T - - - r r - - v v - v T - - -
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Asia Pacific _s,ooo,ooo
| Afri ,000,
o4 Western & Central Africa _5 000,000

Western Europe & North America - 2,300,000
Latin America [JJjjjjjj 2.200.000 forld
0.2 Eastern Europe & Central Asia - 1,800,000
Caribbean [| 330,000

Middle East & North Africa |180,000 2 0 2 1

Source: UNAIDS StatiSta 5
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HIV / AIDS ISTATISTIKLERI

HIV / AIDS TOPLAM VAKA VE OLUM SAYILARININ SON 5 YIL DAGILIMI

YILLAR

HIV

AIDS

TOPLAM

OLUM

2019

2020

2021

4159
3128
4182

139

4298

40

75

3203

47

103

4285

52

2022

2023

5591

1677

51

119

5710

1728

67

17




JOURNAL ARTICLE
Site of Extrapulmonary Tuberculosis is Associated
with HIV Infection @

Ira L. Leeds ™=, Matthew J. Magee, Ekaterina V. Kurbatova, Carlos del Rio,
Henry M. Blumberg, Michael K. Leonard, Colleen S. Kraft

Incidence and predictors of extrapulmonary tuberculosis
among people living with Human Immunodeficiency Virus in
Addis Ababa, Ethiopia: A retrospective cohort study

Ayinalem Alemu [&], Aman Yesuf, Ewenat Gebrehanna, Betselot Zerihun, Melak Getu, Teshager Worku, Zebenay Workneh Bitew

Piihliehad: Mawv & 2N2N o httne-lidai arnd/AN A2A71 finnirmal nana N20A9R

Infection. 2017 Feb; 45(1): 11-21. PMID: 27830524
Published online 2016 Nov 9. doi: 10.1007/s15010-016-0960-5

Association of HIV infection with extrapulmonary tuberculosis: a systematic review
Mortality among extrapulmonary tuberculosis

patients in the HIV endemic setting: lessons from a
tertiary level hospital in Mbeya, Tanzania

Rupak Shivakoti,#! Dz

> J Int AIDS Soc. .

Diagnosi
tuberculc

Erlend Granningen ! 2, Marywinnie Nanyaro 2, Bjgrn Blomberg 4 2, Shoaib Hassan 4,

Esther Ngadaya 2, Tehmina Mustafa ® 7

—

study






Yillara gore Turkiye'ye gelen gog sayisi.

577457 ol

2018 yilinda Tirkiye'nin en ¢ok go¢ aldigi tlkeler
Irak 110 bin 315 kigi ile 1.sirada.

Sayl

Ulkeler (TUIK)
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MIGRATION IN 2017
IN MILLIONS

12
within the
continent

11.6%

More developed
regions

7.2% Share of population

who are immigrants

Q,
World avg. —e 3.4%
29% @
Largest diaspora populations in 2017 in millions

India 16.6 6. Syria 5.9 11. Afghanistan 48 16. Palestine 38 21. United States 3.0 26. South Korea 2.5
. Mexico 13.0 7. Pakistan 6.0 12. Poland 4.7 17. Romania 3.6 22. Morocco 2.9 27. Portugal 2.3
Russia 10.6 8. Ukraine 5.9 13. Indonesia 4.2 18. Turkey 3.4 23. Myanmar 2.9 28. France 2.2
China 10.0 9. Philippines 5.7 14, Germany 4.2 19, Egypt 3.4 24, Colombia 2.7 29, Uzbekistan 2.0

. Bangladesh 7.5 10. Britain 49 15. Kazakhstan 4.1 20. ltaly 3.0 25. Vietnam 2.7 20. Somalia 2.0




istanbul'da yasal olarak yasayan yabancilarin sayisi belli oldu
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Haber Merkezi - Turklye Iglglerl Bakani Ali Yerlikaya,
Istanbul'da yasal kalis hakki bulanan toplam yabanci sayisi 1
milyon 92 bin 697 olarak acikladi.

Bakanin verdigi bilgiye gor gecici korumadaki Suriyeli sayisi
350 bin 532.

istanbul'daki istikial Caddesi'nden kare



Table 1. Immunostimulators.

FAMILY DRUG PHARMACOLOGICAL EFFECT
Bacterial and fungal  [Bacillus Calmette-Guérin |Activation of macrophages (APC), NK cells, and B lymphocytes
products
(BCG) Activation of macrophages (APC and phagocytosis)
Muramy]! dipeptide Activation of macrophages (APC and phagocytosis)
(MDP)
L-MTP-PE
Lipopolysaccharides Activation of macrophages and B lymphocytes
(LPS)

Propionibacterium species APC, phagocytosis, Activation of Tc and B lymphocytes

Glucan Phagocytosis
Thymic factors Thymosins Maturation of thymocytes into T lymphocytes
Synthetic drugs Levamisole Maturation and activation of T lymphocytes, phagocytosis, and
Isoprinosine chemotaxis
Table 2. Immunosuppressants.
| FAMILY | DRUG | PHARMACOLOGICAL EFFECT
Drugs that bind to Cyclosporine A, Tacrolimus and Sirolimus  |Inhibition gene transcription of cytokines
immunophilins (e.g., IL-2) in T lymphocytes (blocking
their proliferation), Inhibition of cytokines
of T lymphocytes
Glucocorticoids Prednisone and dexamethasone Inhibition of transcription of cytokines into
T lymphocytes and macrophages
Cytostatics Azathioprine, Inhibition of cell proliferation, Inhibition of
Cyclophosphamide, Mophetil mycophenolate proliferation of T and B lymphocytes,
and Leflunomide Inhibition of cell proliferation
Antilymphocyte antibodies Polyclonal antibodies Triggering effector phase of specific
Anti-thymocytes immunity against lymphocytes
Monoclonal antibodies Muromonab (OKT3) Destruction of CD3+ cells (T
Anti-cytokines and anti-receptors lymphocytes),Neutralization or destruction
of molecules of the immune system
Mohamed SlAet a HYposensitization Allergens Reversal of response from type IgE to IgC
Immunopharmacc (from Th2 to Thl), Reduction in reactivity
Bascones, Antonic to allergen

10 42317/medoral 19087



giqrn  'MMUNOMODULATORS MARKET SIZE 2022 T0 2032 (USD BILLION)

1000 $ 986.02

900 $ 852.22
800

700
600
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400
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200
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$737.21

$ 638.28
$ 553.10

$479.71

$416.41
$361.78

$314.59

§ 2385 $273.80

2023 W 2024 | 2025 [ 2026 W 2027 W 2028 | 2029 [ 2030 2031 Q2032 |

Source: www.precedenceresearch.com




Global Immunomodulators Market - Industry Trends ""n Forecast Period 2022-2030

and Forecast to 2030 & Market Size (Base Year) USD 217.10 Billion
Market Size in USD Billion

ﬁ ‘! Market Size (Forecast Year) USD 364.70 Billion
CAGR:6.70% :
Dﬂﬂ” CAGR 6.70 %
400
364.7
350
300
250
2171
|
Global Immunomodulators Market is Expected to Account for Global Immunomodulators Market, By
USD 364.7 Millionby 2030 Regions, 2023 to 2030
Glo Human
Imr | (Hospital
Phc

OO

2023 2024 2025 2026 2027 2028 2029
®m North America ® Europe

DMCA Protectad  Data Brides \Market Rasaarrh. All Rizghts Ressrved Sowrs Data Brides Market Rassarrh Market Analveis Seudy 2023




Zumla et al. BMC Medicine (2016) 14:89
DOI 10.1186/512916-016-0635-1

BMC Medicine
World TB Day

Table 1 List of immunomodulatory agents for the treatment of multidrug-resistant tuberculosis  Table 1 List of Immunomodulatory agents for the weatment of multidrug-resistant tberculosls (Continued)

Immunomodulatory  Host target Currently licensed Biological activity Niraparib PARP inhibitor Owarian and breast Inhibits PARP1/2 to cause double strand DNA breaks  [131]
agent indication(s) cancers in cells, abrogating proliferation; niraparib has been
shawn to restore mitochandrial respiration in hurnan
small molecules muscle fibres, likely by improving FAO, thus promoting
Metfarmin AMPK activator Diabetes Augments mitochondrial reactive maintenance of anti-TB mermory CO8 T cells
m:;ﬂ::rmz ::E;RMM& Prednisone Glucocorticaid receptor  Immunosuppressant Activated downstream signalling of the GC receptor;  [20, 22, 132]
via increased mitochondrial turmo agonist used in cancer and has pleiotropic cutcomes, including anti-inflammatory
. . inflammatory diseases effects; use in community-acquired pneumonia
,CE" fesponses, possibly by increas showed improved survival armong patients; results in
involverment in memory cells. She TB patients | s d res furth lidati
tumour CDB T cell memory gener patients inconclusive and requires er validation
TNF receptor associated factors kr Nutraceuticals
FAD restoration
- Resveratral Sirtuin agonist Over-the-counter Increases cellular mitochondrial turnover, thus [120,133]
Zileuton S-lipoxygenase Asthma Inhibits 5-lipaxygenase and subs antioxidant increased respiratory capacity, may promote
c inhibitar leukotrienes; promotes reduced maintenance of anti-TB memary CD8 T cells via FAQ
and pathology in mice by increa increase; alternatively, may also induce apoptosis of
and augmenting IL-1B-mediated activated T cells during severe inflammation
contrel Witamin D3 Innate immune Dietary supplement Kills intracellular M. th; activates innate immune [70, 71, 85, 86, 88,
r Ibuprofen COX inhibitor Pain and fever relief Inhibits COX2 and suppresses pn response activator responses in macrophages, thus improving ensuing 128, 134]
thromboxane production; inhibit T cell responses in combination with phenylbutyrate;
lung pathology and M. th load ir also augrments IL-32 and IL-15-mediated immune
susceptible TB mouse model responses in clinical TB
Aspirin COX inhibitor Pain and fever relief Inhibits COX1 to suppress prosta Biologicals
(acetylsalicylic acid) thromboxane production to dan i . - X . ) . .
overt inflammation: aids tissue re Interleukin 15 Involved in CD8 In clinical trials for Signals via IL-15RB and the commeon chain to activate  [86, 135, 136],
M. th burden ) memory T cells various cancers STAT3 and STATS; increases mitochandrial mass and  NCT01727076
maintenance fatty acid oxidation in memary CD8 T cells ta prolong
Walproic acid Histone deacetylase Epilepsy and bipolar Inhibits HDAC |, Il and IV to blod survival and maintenance; augments IFN-y and
inhibitar disorder deacetylation and enhance gene vitamin D3-mediated immune respenses in human TB
activates latent HIV resenvoits any Nivolumaby Immune checkpoint Melanoma; in clinical trials  Inhibits PD-1 expressed on T cells, and abrogates [137-140]
mﬁi?:;::&;?g::z::mcﬁ perrl\bmlizumab inhibitor far various other cancers  interaction with PD-L1 on 1urlnoulr cells and myeloid
(anti-FD-1) cells to reverse T cell exhaustion increases tumour-
Carbamazepine GABA receptor agonist  Epilepsy and Induces autophagy via inositol d specific CO8 T cell activity and tumour regression in
and sodium channel neuropathic pain macrophages, patentiating killing metastatic melanoma patients; highly expressed on
stabiliser M. th; reduces lung pathology ar Tregs isolated from peripheral blood of MDR-TE
immune responses in a mouse n patients; in vitro blockade of PD-1 on T cells from TB
Vorinostat istone deacetylase  Cutaneous T cell Inhibits HOAC | Il and IV to blod 's’:c‘::;‘nP:;i“;;fi:ﬁm:l‘:E‘égggﬁe;e;fnﬂif:g
inhibitor lymphoma deacetylation and enhance gene with Iner PP ewrreesinn in matinte
induces reactivation of latent H
improves CDB T cell responses . Table 1 List of immunomedulatory agents for the treatment of multidrug-resistant tuberculosis (Continued)
efficacy — presently in clinical tr
individuals; can induce autopha in MDR-TB patients infected with HIV may aid
shown ta dampen neurginflam in management of ART-induced TB-IRIS
madel of West Nile virus infecti
an experimental antiviral drug ¢ Bevacizumab Angiogenesis inhibitor  Various cancer types Inhibits binding of VEGF-A to its receptor to block [79, 144]
Phenylbutyrate Histone deacetylase Urea cycle disorders Inhibits HDAC | to block histong (anti-VEGF) (mostly solid tumours) mgnalhr‘ng and. subseq!.ler!t IFormallon of nm.” b.lood
inhibiter, chemical enhance gene transcription; ind vessels; bevacizumab inhibited neovascularisation
chaperone activating expression of antimic and improved lung pathology in a rabbit model of TE;
macrophages to kill intracellular | may also facilitate drug penetration inta granulomas
with vitarmin D3; shown to be ve and increased oxygenation, with implications for
short-course therapy (with vitam enhancing anti-TB drug efficacy
study invohvin ients with pul
¥ 9 pet P Cellular therapy
Cyclophosphamide  DNA alkylating agent  Lymphomas and Farms lethal phosphoramide m
pre-transplant activation specifically in low pre  Bone marrow- Reduction of In clinical trials for Successful phase 1 safety study of mesenchymal [112, 114, 145]
preconditioning dehydrogenase (largely Tregs), ¢ derived mesenchymal  inflammation and various inflammatory stromal cell reinfusion into patients with MDR/
potentiate renal cell carcinoma  stramial cells improved tissue indications extensively drug resistant-TB in Belarus; showed
candidate; Treg depletion may | regeneration improved lung radiographic findings, pulmonary
beneficial immune responsss in s : .
function (57 % cure); promoted fine-tuning of T cell
Etopaside Topaisomerase Various cancer types Inhibits DNA topoisomerase | ac responses to specific M. th antigens in recipients; trial
inhibitar cell proliferation; depletion of patl is currently being repeated in Durban, South Africa
T cells in influenza-induced he N . -, . . .
Iymphohistiocytasis shown ta | Antigen-specific Targeted killing of M. Cancer and viral Currently used in cancer immunotherapy; successfully  [111-113, 115,
T eells th-infected host cells  infections used in treating post-transplantation opportunistic 116, 118, 148]

Imatinib mesylate

Tyrosine kinase
inhibitor

Leukaernias and
gastrointestinal stromal
turmours

Inhibits mutant BCR-ABL tyrosin
reduces colony farming unit lo:
lungs of M. tb-infected mice; ini

viral infections, i.e. cytormegalovirus, Epstein-Barr virus

ART antiretroviral therapy, RIS immune reconstitution inflammatory syndrome, FAQ fatty acid oxidation, HDAC, Histone deacetylase inhibitors, MDR multidrug
resistant; M. th Mycobacterium tuberelosis, TB tuberculosis




Table 2. Patient Characteristics and Type of Tuberculosis in Patients Who Developed Tuberculosis on Infliximab Therapy

Baseline demographic and clinical characteristics Screening for TB before biologics Characteristics of TB
) ATT Duration No. of
Patient Disease Disease  Disease Past BeFore Chest CECT of IFX at  doses of
no.  Age (yr) Sex . location behavior history diaanosis Mantoux X-ra IGRA chest which TB IFX at
typ (cD) @)  ofte T Y developed  which TB
(wk) developed
1 37 M cD L3 B1 No No Yes Yes No Yes 24 5
2 24 F UC (E2) - - Yes No Yes Yes Yes Yes 94 14
3 64 M CD L3 B2 No No Yes Yes No No Disseminated 14 4
4 28 F CcD L2 B1 Yes No Yes Yes No Yes 6 3
5 15 M CD L4 B1 No No Yes Yes No Yes Disseminated 92 13
6 18 M CcD L1 B2 No Yes Yes Yes Yes Yes 14
7 25 F cD L2 B1 No No Yes Yes Yes Yes 14 4
8 &5 M cD L3+L4 B2 No Yes Yes Yes Yes Yes 62 10

L1, terminal ileal; L2, colonic; L3, ileocolonic; L4, upper gastrointestinal; B1, inflammatory; B2, stricturing; B3, penetrating.
TB, tuberculosis; ATT, anti-tubercular therapy; IGRA, interferon gamma release assay; CECT, contrast-enhanced CT; IFX, infliximab; M, male; PTB, pulmonary tuberculosis; F, female; EPTB, extra-
pulmonary tuberculosis.

Agarwal A, et al. High risk of tuberculosis during infliximab therapy despite tuberculosis screening in inflammatory bowel disease patients in
India. Intest Res. 2018 Oct;16(4):588-598.




Risk of Tuberculosis in Patients With Inflammatory Bowel
Disease on Infliximab or Adalimumab Is Dependent on
the Local Disease Burden of Tuberculosis: A Systematic
Review and Meta-Analysis

Saurabh Kedia, MD, DM?, Venigalla Pratap Mouli, MD, DM, Nagesh Kamat, PhD!, Jeeva Sankar, MD, DM?,
Ashwin Ananthakrishnan, MD, MPH3, Govind Makharia, MD, DM and Vineet Ahuja, MD, DM!

OBJECTIVES: Infliximab (IFX) or adalimumab (ADA) use in patients with inflammatory bowel disease (IBD) leads to
increased risk of tuberculosis (TB). This meta-analysis evaluated the factors which determine this risk,
with special focus on local TB incidence.

METHODS: All studies until January 31, 2019, which reported the development of TB in patients with IBD on
IFX/ADA, were included after searching PubMed and Embase. Data regarding disease type, number of
patients on IFX/ADA, number of patients who developed TB, mean age at IFX/ADA initiation, median
duration of development of TB, and latent TB (LTB) were extracted. The details on local TB incidence were
obtained from the World Health Organization database, and the studies were stratified into low (<10/
100,000), intermediate (10-40/100,000), and high TB burden countries (>40/100,000). Random
effect meta-analysis was performed to calculate the overall pooled prevalence and prevalence based on
local TB burden.

RESULTS: 0f 130,114 patients (128 studies), 373 developed TB (pooled prevalence: 0.08% [95% confidence interval
{CI}: 0.05%—-0.10%]). The risk increased with increasing TB burden, pooled prevalence being 0.02% (95%
Cl: 0.02%-0.03%), 0.21% (95% Cl: —0.02% to 0.43%), and 1.59% (95% ClI: 1.19%-2.00%) for low,
intermediate, and high TB burden countries, respectively. Seventy-three percent of patients who developed
TB had no evidence of LTB on screening, the proportion being independent of TB burden. There was no effect
of disease or treatment type, study type, gender, age at IFX/ADA initiation, and follow-up duration on TB
prevalence.

DISCUSSION: R rick in natien
treatment type,

Kedia S. et al. Risk of Tuberculosis in Patients With Inflammatory Bowel Disease on Infliximab or Adalimumab Is Dependent on the Local Disease
Burden of Tuberculosis: A Systematic Review and Meta-Analysis. Am J Gastroenterol. 2020 Mar;115(3):340-349.
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Significant risk and associated factors of active tuberculosis
infection in Korean patients with inflammatory bowel
disease usina anti-TNF aaents

Table 1 Baseline characteristics of patients treated with anti-
TNF agent
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Original Article

Negative Screening Does Not Rule Out the Risk
of Tuberculosis in Patients with Inflammatory
Bowel Disease Undergoing Anti-TNF Treatment:
A Descriptive Study on the GETAID Cohort

Table 1. Characteristics of patients with inflammatory bowel
disease at the time of tuberculosis diagnosis.

Characteristics n %)
e TB location
-range .
“medan [years] -pulmonary tuberculosis
5‘*’_‘Men -extra-pulmonary 4 19%]
~Women -pulmonary and extra-pulmonary 19 [43%)]
Type of IBD . . . o
-Crohn’s disease -dlssel'[lll'lated 2 1 [48 /{3 ]
-Ulcerative colitis .
Remission -extra-pulmonary location: 19 [43%)]
-Harvey Bradshaw <4
-Mayo score* <2 -P leural 1 1
€D locasion -lymph nodes 23
12 -peritoneum 6
-L3 . .
14 -pericardium 4
CD behavior l 3
Bl -spleen
-B2 :
s -liver 1
R -joints 1
UC location
El -bones 1
-E2
E3 -ETN 2
Ongoing treatment . .
-corticosteroids 'IICO'COhC 1
-immunosuppressors -3
-azathioprine kldney 1
-methotrexate -jugular-carotid 1
-anti-TNF .
-infliximab -Ophta lmOlOglC 1
-adalimumab 1U |23 /0]
-triple immunosuppression 4 [9%]

Journal of Crohn's and Colitis, 2016, 1179-1185




Biologics for the Management of Inflammatory Bowel Disease: A Review in

Tuberculosis-Endemic Countries

Table 2. Summary Data on TB Reactivation with the Use of Anti-TNF Therapies in IBD and Other Rheumatological Conditions

Publication Brief description of methodology Country Key findings
Meta-analyses
Bonovas et al. (2016)™ Meta-analysis of 49 RCTs, focused on risk of infections NA 0Odds of TB numerically higher with biologics vs placebo (OR, 2.04; 95% CI, 0.71-5.89).
with biologics 9 Cases (0.36%) of TB infection with biologics vs 1 (0.07%) with placebo.
Ford et al. (2013)* Meta-analysis of 22 RCTs, focused on risk of opportunistic NA Risk of TB numerically higher with anfi-TNF vs placebo (RR, 2.52; 95% Cl, 0.62-10.21).
infections with anti-TNF in IBD 8 Cases (0.2%) of TB infection with anti-TNF vs zero with placebo.
All except 1 case occurred in frials that screened patients for exposure prior to entry.
Review
Cantini et al. (2014)" RCTs, PMS, national registries; focused on risk of TB with NA Increased risk of TB with any of the 3 anti-TNF drugs.
anti-TNF A 3-4 times higher risk with infliximab & adalimumab vs etanercept.
Observational studies from Asian countries (in reverse chronological order)
Tan et al. (2017)" Review of RA patients treated with anti-TNF agents (77%) Malaysia 3.7% of the patients developed TB.
and other drugs; 2003-2014; n=301
Hong et al. (2017)" Insurance database analysis; 2011-2013; n=38,830 IBD South Korea Incidence of TB: 5-ASA (1.44 per 1,000 PY), corticosteroids (2.09), immunomodulators
patients (2.85), anti-TNF (5.54).
Incidence of TB significantly higher in those using anfi-TNF vs not using anti-TNF (SIR,
6.53; 95% CI, 5.99-7.09).
Puri et al. (2017)" Retrospective data analysis; n=79 UC patients treated with India Despite TB screening, 7 (8.8%) patients developed TB.
infliximab 3 Patients (429%) developed disseminated disease, 4 (57%) developed pulmonary disease.
Jung et al. (2015)" Database analysis; 2005-2009; 8,421 patients; 10,021 PY South Korea Compared to etanercept (reference), IRR for TB: infliximab (IRR, 6.8; 95% CI, 3.74—
exposure (patients prescribed anti-TNFs) 12.37), adalimumab (IRR, 3.45; 95% CI, 1.82-6.55).
Compared to ankylosing spondylitis (reference], IRR for TB: IBD (IRR, 5.97; 95% ClI,
3.34-10.66), RA (IRR, 1.02; 95% CI, 0.57-1.83), and psoriatic arthritis (IRR, 1.00; 95%
Cl, 0.14-7.30).
Byun et al. (2015)" Retrospective cohort study; 2001-2013; n=525 IBD patients South Korea Incidence of TB: overall (1.84 per 1,000 PY), anti-TNF-a (4.89 per 1,000 PY), non-anti-
TNF-¢ (0.45 per 1,000 PY).
Crude incidence of TB significantly higher in patients receiving TNF-¢ blockers com-
pared to TNF-g-blocker-naive patients (3.1% vs 0.3%, p=0.011).
LTBI diagnosed in 17 (10.6%) patients; none experienced reactivation of TB.
Cohen et al. (2018)" PMS data Review of worldwide tofacitinib NA During a 3-year reporting period covering 34,223 PY, 4,352 SAEs were reported, of

PMS data in RA

which there were 6 TB SAEs.

Banerjee R, Ali RAR, Wei SC, Adsul S. Biologics for the Management of Inflammatory Bowel Disease: A Review in Tuberculosis-Endemic

Countries. Gut Liver. 2020 Nov 15;14(6):685-698
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Preventive therapy for tuberculosis in rheumatological patients undergoing therapy
with biological drugs

Delia Goletti 92, Linda Petrone?, Giuseppe Ippolito®, Laura Niccoli¢, Carlotta Nanninic and Fabrizio Cantinic
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ABSTRACT ARTICLE HISTORY
Introduction: Latent tuberculosis infection (LTBI) accounts for almost a quarter of the world Received 10 February 2018
population, and, in 5-10% of the subjects with impaired immune-response against M. tuberculosis Accepted 24 May 2018
growth, it may progress to active tuberculosis (TB). In this review, we focus on the need to propose KEYWORDS

a screening for LTBI including preventive therapy offer in rheumatic patients undergoing therapy Tuberculosis; therapy;

with biological drugs. preventive therapy; latent
Areas covered: We report on evidence that biologics are associated with an increased risk of active TB tuberculosis infection; TST:

reactivation. This effect seems to be mainly limited to treatment with anti-tumor necrosis factor (TNF) IGRA; rheumatological
agents, whnmmm diseases; rheumatoid
e e e T oo O S mo o iitios,  arthrts

are crucial to identify those at higher risk to reactivate TB. We report that preventive TB therapy is well

tolerated in patients treated with biological drugs.

Expert commentary: Availability of non-anti-TNF targeted biologics, that are not associated with an

increased risk of TB reactivation, offers a great opportunity to tailor a therapeutic intervention at low/

absent TB risk. After proper LTBI screening investigations, preventive TB therapy has been demon-

strated to be effective and well-tolerated to reduce the risk of TB reactivation in rheumatic patients
requiring biological drugs.



Risk of tuberculosis reactivation associated with traditional disease modifying
anti-rheumatic drugs and non-anti-tumor necrosis factor biologics in patients with
rheumatic disorders and suggestion for clinical practice

Fabrizio Cantini®, Laura Niccoli®, Alessandro Capone®, Linda Petrone and Delia Goletti (¢

aDepartment of Rheumatology, Hospital of Prato, Prato, Italy; ®Clinical Department, National Institute for Infectious Diseases L. Spallanzani-IRCCS,

Rome, Italy; <Translational Research Unit, Department of Epidemiology and Preclinical Research, “L. Spallanzani” National Institute for Infectious
Diseases (INMI), IRCCS, Rome, Italy

ABSTRACT ARTICLE HISTORY
Introduction: Two classes of biologics, anti-tumor necrosis factor (TNF) and non-anti-TNF targeted, are Received 9 December 2018
currently available for the treatment of rheumatic diseases. Accepted 25 April 2019

Areas covered: Discussion on the need for LTBI diagnaosis in rheumatic patients treated csDMARDs and KEYWORDS
non-anti-TNFs through a review of the literature. The literature, updated to 15 April 2019, on tubercu- LTBI; non-anti-TNF biologics;
losis (TB) reactivation risk in patients exposed to conventional synthetic disease-modifying antirheu- tuberculosis; csDMARDs
matic drugs (csDMARDs) and non-anti-TNF biologics was reviewed.
Expert opinion: An increased risk of TB reactivation in patients receiving csDMARDs (except sulphasa-
lazine) resulted, while a review of clinical trials, and Periodic Safety Update Reports from pharmaceutical
i i i -anti- i i Hence, a contradiction
emerges considering that latent TB infection (LTBI) screening is recommended for non-anti-TNF
candidates but not for csDMARDs. Concerning the low TB incidence countries, several actions could
be undertaken, including to screen all patients independently on the treatment, to omit the procedure
in non-anti-TNF candidates, or to perform the LTBI investigations only in high-risk patients. According to
WHO guidelines, LTBI screening in low TB risk countries seems unnecessary, except in high TB risk
subjects.
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March 2008 anﬁ%n' Table 3. E;;enrewew of post-liver transplant recipients with active tuberculosis infections.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7*

—  Age (y)/Sex SSXM 58/F 59.’M 71/M 56/M 51/M 50/M

Active TB detection TST Negatlve Positive Positive Unknown Negative Negative Negative
Before tranplantation | IGRA P05|t|ve P05|t|ue P05|t|ve Positive Negatlve Negatwe Negatwe
4 Chest XR Not susplcmus Not SIJSpI cious Not susplc ious Susplcmus TB Not susplcmus Not susplmous Not susplcmus
TB lesion TB lesion TB lesion lesion (+) TB lesion TB lesion
277 Chest CT Not susp.iciuus Not checked Not susp.icious Suspi'cious TB Not checked Not checked Not susp_u:lous
§= TB lesion TB lesion lesion (+) TB lesion
[ L Yes, completely Ves, completely
. : pletely Yes, completely
. . Past histor No No No No No
IGRA (indeterminate) IGRA y ______________________________________ treated treted & =
14 L Not Not Not Not Not Not Not
| administered administered administered administered administered administered administered
RF (_} 119 CNI TAC TAC TAC CsA TAC TAC TAC
I Interval between
LT and TB 5 months 5 months 5 months 2 months 8 months 3 months 1.5 months
Post-transplant TB detection
0% | e T T s
Site of TB Lung une, fn'ra Lung lung lung Graft liver, lung

abdominal

e ——= . R . e gt PR
Only pre-trai Surgical
INHP)  anti-TB t'eatr:c"e"t :’f’s INH, LVX, PZA,  INH, ETB, HERZ + LVX + EMB + HER + ETB +CS +
2 medication pa‘:;: nf["r':;l o ETB PZA, rifabutin  rifabutin cs levofloxacin ~ AMK + LVX
:I: medication
Posttranspl i o e  —
Op of ::E-ET; drug None u(rir,et E\':']; on Hepatotoxicity |£: p?i?:t:?l tin None Arthritis Hepatotoxicity




Screening for Latent Tuberculosis Infection in Solid Organ
Transplant Recipients to Predict Active Disease: A
Systematic Review and Meta-Analysis of Diagnostic Studies

Dafna Yahav,"%"* Melissa R. Gitman,>"® Ili Margalit,"*“ Tomer Avni,>* Mariska M. G. Leeflang,®* and Shahid Husain®*"

First Author, Year of TB Universal M (%) Recelved
Publication Country or Region Burden® Design LTBI Test Participants N Prophylaxis® Prophylaxis® Follow Up (Month) N Active TB
Comparative Studies —
Kim, 2013 [18] South Korea Low Prospective TSTws QFT-GIT  Kidney transplant recipients 109 No NS Mean 24.6 (SD 14.4) 1
Ahmadinejad, 2013  Iran Low Prospective ~ TSTvs QFT-GIT  Solid organ transplant 164 No 100% (26/286) Mean 18 (range 1-36) 0
[20] candidates
Solid organ transplant recipients 40 100% (4/4)
Kim, 2013 [21] South Korea Low Prospective TSTwvs QFT-GIT  Kidney transplant recipients 126 No 0% (0/56) Median 12.9 (0.4-22.0) after transplantation 0
Sester, 2014 (22] Europe Low Prospective  TSTws QFT-GIT vs Solid organ transplant recipients 197 No NS Median 21.6 (IQR, 24-36) 0
T-SPOT.TB
Sherkat, 2014 (23]  Iran Low Prospective TSTvs T-SPOT.TB Kidney transplant candidates 44 No 100% (10/10) 12 (all patients)
Mufioz, 2015 [24] Spain Low Prospective  TSTws QFT-GIT  Liver transplant recipients 50 No 0% (0/26) Median 47.5 (range 35-53.9) after 1
transplantation
Torre-Cisneros, 2015 Spain Low Prospective  TST vs IGRA Liver transplant recipients 64 Yes 100% (64/64) Median 9.3 (range 1.7-18.0) 0
(0] (RCT)
Kim, 2015 [25] South Korea Low Prospective  TSTws T-SPOT.TE Kidney transplant recipients 312 Mo 100% (40/40) Median 14.5 (IQR, 8.9-19.6) 6
Edathodu, 2017 [26] Saudi Arabia Low Prospective  TSTwvs QFT-GIT  Kidney transplant candidates 278 No 100% (53/53) Median 25, mean 27 (range 2-58) 0
Kidney transplant recipients 173
Ishikawa, 2017 [9]  Japan Low Prospective  QFT-GIT vs Kidney transplant recipients 92 No NS Median 33.1 (IQR, 31.5-35.1) after IGRA 0
T-SPOT.TB testing
Fitzpatrick, 2010 [27] USA Low Retrospective  TST ws QFT-GIT  Solid organ transplant 83 No 100% (14/14) Median 11.6 (range 2.2-25.5) 0
candidates
Goto, 2010 [28] Japan Low Retrospective TSTws QFT-GIT  Kidney transplant recipients 100 No NS 24 for QFT-GIT positive
Jafri, 2011 [29] usa Low Retrospective  TST ws QFT Liver transplant recipients 420 No 60% (15/25) Mean 34 for recipients with latent
tuberculosis
Jeong, 2014 [30] South Korea Low Retrospective  TST ws QFT-GIT  Kidney transplant recipients 129 No NS Median 8.4 (IQR, 6.8; range 1.1-29.7)
Sidhu, 2014 [31] Canada Low Retrospective  TST ws QFT-GIT  Solid organ transplant 461 No 95% (189/200) Mean 58.8, median 61.2 (@ minimum of 12} 0
candidates
Solid organ transplant recipients 123
Liu, 2014 [11] China High Retrospective TST vs IGRA Liver or kidney transplant 1914 MNo 0% (0/12) Median 74.4 (IQR, 31.2-141.6) after W (tested, overall
recipients transplantation there were 45
ctive TB cases)
Jambaldorj, 2017 South Korea Low Retrospective  TST vs QFT-GIT  Kidney transplant recipients 446 No 0% (0/18) Median 30.2
[32]
Moon, 2017 [33] South Korea Low Retrospective TST ws QFT-GIT  Liver transplant recipients 277 No 50% (19/38) Median 32.5 (range 1.5-74.2) 7
MNoncomparative Studies
Ravi Shankar, 2005  India High Prospective  TST Kidney transplant candidates 108 Ne 0% (0/46) Transplant recipients: Mean 23.34 (range 20— 4
2] 30)
Kidney transplant recipients 79
Bravo, 2005 [34] Spain Low Prospective TST Lung transplant recipients 187 Yes 82% (50/61) of those with Mean 189 {1.7-78.3) 3
positive TST; 51% (95/187)
of the entire cohort

Torre-Cisneros, 2008 Spain Low Prospective  TST Solid organ transplant recipients 4388 Mo 43% (147/338) Median 12 (range 0-24) E
121







NEDEN ARTIYOR?

COVID pandemisi

Tb kontrol programlarinda yer almamasi
Gocmenler

HIV pandemisi

Immunmodulatoér ilaclar

Akilci olmayan ab kullanimi




IF the infection occurs outside of
the lungs, symptoms are related
to the site of the disease: For
example, TB in the vertebral
column can cause back pain; TB
in the lymph nodes can cause
enlargement of the lymph nodes
in the neck, armpit or groin; TB
in the kidney can cause blood in
the urine or have the same
symptoms as a regular urinary
tract infection.

O

Extrapulmonary

tuberculosis
can present with
a variety of
sym toms

thit may mimic symptoms
of other diseases

It can affect
any part
of the body

outside of the lungs

Common sites of

extrapulmonary TB are

Tuberculous
meningitis
causes substantial
mortality and morbidity
In children and adults

Meninges

Depending
on whereiitis in
the body, obtaining

a sample to confirm
the diagnosis can
be extremely
difficult

1in every s

t tuberculosis patients
| has extrapulmonary

tuberculosis




“Nal sesleri duydugunuzda atlari
dustnin zebralari degil”
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