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Tuberkulos
— nagra obehagliga fakta

Tuberkulos ar en botbar sjukdom som vi vet
hur man kontrollerar, men aldrig tidigare
har sa manga.....

 Insjuknat

e DOtt

 Varit infekterade med bade hiv och tbc
o Haft resistenta/multi-resistenta bakterier



Globalt

» 1/3 av varldens befolkning ar infekterad

* 9 miljoner utvecklar aktiv sjukdom varje
ar

e 5000 manniskor dor i tuberkulos varje
dag

Nationellt

« Ca 500 nya fall/ar



ABOUT TB

TB: Global Incidence
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ABOUT TB

TB: Global Incidence

. TE infects both rich and poor people.

. But 80% of the global TB burden is carried by just 22 countries,
already severely impacted by malnutrition, poor sanitation and
poverty.
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Tuberkulos — hot och hopp

Hot

 Hiv/AIDS + TBC

e Resistent TBC

 Nedmontering av kontroll system
e |Institutionell spridning



Tuberkulos — hot och hopp

Hopp

« Okat intresse for TBC
 Intensiv forskning

* Ny diagnostik

* Nya lakemedel

o Nytt vaccin

e StOrre resurser



Hiv/AIDS + TBC

Problemet storts 1| Afrika. TBC vanligaste
dodsorsaken bland afrikanska AIDS-

patienter.
Storts 6kning i Ostra Europa, forna USSR.
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Resistent TBC (inkl MDR o0 XDR)

« MDR (res mot rifampicin + isoniazid)

« XDR (MDR + res mot fluorokinoler +
Injektionspreparat)

Hindrar effektiv (standard)behandling av
BC respektive resistent TBC.




|nfectiousness

e Patient with susc TB — weeks
e Patient with MDR-TB - years
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WHO/IUATLD Supranational Reference
_aboratories (SRL) Network

Coordinating Center
Antwerp, Belgium

Annual panel of 20 strains
Blind testing

19 SRL Worldwide

European
subnetwork

Latin-American
subnetwork

Asian
subnetwork

African
subnetwork

41 laboratories

7 laboratories

13 laboratories

6 laboratories




Prevalence of any drug resistance among new TB cas
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Prevalence of MDR-TB among new cases 1994 - 2002
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Over 424,000 MDR cases per year, 2005

8,000

< 3%
Bl 2-6%

m - 6% MDR-definition
No estimate -Resistens mot Rifampicin och isoniazid

Stop TB partnership working group 2007



Countries with XDR-TB
Confirmed cases as of September 2007

-

ithuania

XDR = Resistens mot INH and RIF (MDR) PLUS
fluoroguinolones, OCH ett av de Iv preparaten amikacin,
kanamycin eller capreomycin)

EEEEE ¥ Slovenia

WHO Stop TB partnership working group 2007




MDR TB Burden Among All Cases by Regions
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Resistent TBC

Hur stort ar det globala problemet?

 MDR  500.000 - 1 milj fall
« XDR 25.000 — 100.000 fall



SMITTSKYDDSINSTITUTET

Swedish Institute for Infectious Disease Control




Tuberkulos i Sverige
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Resistens mot isoniazid, antal patienter per ar
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Tbc i Sverige 2007, alder
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TB 2005, symtomgivande organ, N= 575

Lungor 356 |63%
Disseminerad/miliar 18 5%
varav CNS/ hjarna 9

Pleura 52 9%
Lymfkortel 126 | 22%
Skelett/led 20 3%
Mag/tarm 18 3%
Urogenital 14 2%
Ovriga ex. tonsill, larynx, 20 3%
pericard, hud/mjukdelsabscesser




RFLP (restriction fragment length polymorphism)
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RFLP 156110
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RFLP typningsresultat av M. tuberculosis med IS 6110

L100

(SR |

Resultat av RFLP redovisas i form av grad av identitet mellan jamfdrda isolat:

100% identitet: Tillnor ett gemensamt kluster. Troligt epidemiologiskt samband.

>90% identitet: Epidemiologiskt samband kan inte uteslutas.
<90% identitet: Unikt monster.



Lagesrapport 2007

2007 kom det in 369 M tuberculosis i1solat till SMI for
molekylar typning.

119 isolat (32%) tillhorde 73 olika kluster.
52 kluster ar sadana som stracker sig over flera lan.

20 kluster bestar av isolat med olika resistensmaonster.



Kluster 49

Ett stort utbrott av INH-resistent tuberkulos
som sprids framst i Stockholmsomradet.



The main cluster, SMI 049

INH resistant cluster I 1111111 Cluster-049
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Somalia
Sweden
Ethiopia
Eritrea
Kenya
Gambia

Tunisia
Peru
Lebanon
Yugoslavia
Irag
Finland
vory coast
Burund

8§ 10

12 14

Country of origin
Cluster-049
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number of patients

% 3B/ 40 42 4 4 48 50
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Klusternummer Antal Lan Resistens Ar
049 109 AB, C,E, SK, T, U, X INH + (INH-RIF) 1996-2007
071 26 AB,D, E, N, SK, T, W, X kansliga + INH + INH-RIF 1996-2007
099A 21 AB, AC, D, E, SK, T, VG, X, Y kansliga + INH + RIF 1998-2007
105B 21 AB, C, S, SK, T, VG, W, X kansliga + INH 1995-2007
093 16 AB, AC, D, H, S, SK, VG kansliga + INH 1996-2007
101A 16 AB, AC, E, SK, VG, X kansliga + INH + INH-RIF 1994-2008
099B 15 AB, AC, BD,C, SK, U, VG, W, Y kansliga + INH + INH-RIF 1997-2008
001 15 AB,C,E, N, SK, T, W kansliga + INH + INH-RIF 1996-2007
047 12 AB, E, SK, VG kansliga + INH 1999-2007
288 9 AB, D, E, VG, X kansliga 2006-2008
088 8 AB, E, U, VG, X kansliga 1998-2007
105D 8 AB, C, SK, T, VG kansliga + INH 1995-2007
114 8 AB, E, VG, W, X kansliga 1998-2007
191 8 D, SK kansliga 2004-2007




ﬁ.iex Schulmaﬁ
§tucldnimre
ar sorgﬁgam :

eher

S iistan

' =950 barntestas

~ |Chockbesked for forskolan i Norshorg

a8 8850080888

Fredag 16 mars 2007

Lirare fick thc

Femtio férskolebam vid Torn- an:ruﬂuss edet att en 1 dag blodtestas alla barn
bergsskolan ‘«n' !*nm]c an. |irare insjukna iden smitt-  och phmindag ko mmrrh
Mmtul av nid-  skedet om nigon har smit-

5, tats. SIDAN

Doily |

“Paiton-

Overgiven och oilskad séker ett hem

Handen Scrubs hittades hundesn | stan med k- «och 400 hundar em dret, Pankt SE har besdkt
wmiurlul.lllnnn Han fick komma 1l Hund-  Hundstallet | Bromma.
Hit kommer mellan 300 SIDAN 4

| STOCKHOLM _reic oo o nel

Reinteldt och Sahlin.

Sju daglsbarn

“kan hafatt TBC

Vem vann
duellen? Smittades av sin forskolelarare
i T i B '-:"k e en it kontaks medfick | dag ska barnen rdffa likare
e e e s

'Varens trendigaste sneakers

mmnmuﬂamm lwnrmmmmw
‘som giller. Lis i Punict SE:5 12-14

Rekiam kan fa ner priset pa SL-hiljetterna
SIDAN 2

FotoVided
Herkulesgatan
Stockholm
Tel: 08-T89 45

www.fotovided




TB notification rates, EU & West*, 2001-2005
Mean annual percentage change
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Workshop on biosafety in TB laboratories: TB as an occupational hazard
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Institutionell spridning




Institutionell spridning

Kraftig smittspridning

Stort insjuknande

Ofta dalig behandling->resistensutveckling
Paverkar epidemiologin i 6vriga samhallet
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http://www.kcl.ac.uk/depsta/rel/icps/home.html

Intensiv forskning

Diagnostik
Lakemedel
Vaccin
Virulens/patogens



Ny diagnostik

Snabbt/billigt/enkelt pavisande av:

e M tuberculosis
e av resistent M tuberculosis
e |atent infektion



Intensiv forskning

Utveckling/spridning av resistent TB
Resistensmekanismer

Biologisk kostnad for resistens

Beljing klonens betydelse och egenskaper
Effekt av nya TB-lakemedelskandidater



Percentage of tuberculosis due to Beijing strains. Data from studies
based on spoligotyping.
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Effect on bacteria cells

Mechanism of action

Targets

Activity against MDR-TB

Dyarylquinoline TCM207

Bactericidal
Potentially sterilizing

ATP depletion and imbalance in pH
omeostasis

AtpE, component of ATP
synthase

Active against MDR-TB
NO cross-resistance with current TB
drugs

Gatifloxacin Bactericidal Inhibition DNA replication and DNA gyrase Active against isoniazid and rifampicin
transcription resistant strains (weak data)
Moxifloxacin Bactericidal Inhibition DNA replication and DNA gyrase Active against MDR-TB in

transcription

combination with ethionammide (ETH)

Nitroimidazole
PA-824

Sterilizing in vitro
Bactericidal in vivo

Inhibition of protein synthesis
Inhibition of cell wall lipids synthesis

No data available

Active against MDR-TB
NO cross-resistance

Pyrrole LL-358

Bactericidal/ Sterilizing(?)

No data available

No data available

Active against MDR-TB

Nitroimidazo-oxazole OPC-
67683

Bactericidal

Inhibition of cell wall biosynthesis

No data available

Active against MDR-TB

Diamine SQ-109

Bactericidal(?)

Inhibition cell wall biosynthesis

No data available

Effective against ethambutol-resistant
strains(?)

Dypiperidines (SQ-609)

Bactericidal(?)

Inhibition of cell wall biosynthesis

No data available

No data available

ATP Synthase Inhibitor
FAS20013

No data available

ATP depletion

ATP synthase (?)

In vitro activity against MDR-TB
strains

Translocase | Inhibitor

Bactericidal (?)

Inhibitor of cell wall biosynthesis

Translocase |

No data available

Non-Fluorinated Quinolones

Bactericidal

Inhibition DNA replication

DNA gyrase

No data available

Nitrofuranylamides

No data available

No data available

No data available

No data available

Picolinamide Imidazoles

No data available

No data available

No data available

No data available

Pleuromutilins

Bactericidal/ sterilizing?

Inhibition of protein synthesis

Large subunit of ribosome

Active against MDR-TB

Thiolactomycin Analogs

Bactericidal?

Inhibition of cell wall bioshyntesis

Mycolate shynthase

No data available

Dihydrolipoamide
Acyltransferase Inhibitors

No data available

Inhibition of basic metabolism and
oxidative/nitrosative stress response

Dihydrolipoamide
Acyltransferase

No data available

InhA inhibitors

Bactericidal (?)

Inhibition of cell wall biosynthesis

Enoyl ACP reductase

Prone to cross-resistance with INH

Isocitrate lyase Inhibitors
(ICL)

Expected to be sterilizing

Inhibition of glyoxylate cycle

Isocitrate lyase

No data available

Methyltransferas inhibitors

No data available

No data available

No data available

No data available

Quinolones

No data available-
expeceted bactericidal

Inhibition DNA replication and
transcription

DNA gyrase

No data available-prone to cross
resistance with fluoroquinolones




Science




Expected timelines towards approval for new candidate drugs

Moxifloxacin

Gatifloxacin

PA- 824

Diarylquinoline

TMC 207

Pyrrole LL3858

Otsuka- OPC 67683
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Forebyggande atgarder

Viktigast: Stoppa smittspridningen
Hitta personer med smittsam TB
TB viktig differentialdiagnos

Uppmarksamma sjukdomssymtom- hosta > 3 veckor
Tidig diagnos, behandling och uppfdljning av behandling
Smittsparning

Uppfdljning av kontakter

Screening av riskgrupper

Vaccination av barn och ungdomar i riskgrupp



" There is more to tuberculosis
than the tubercle bacillus."

Robert Koch 1843-1910




M. tuberculosis

H37Rv
4,411,529 bp




	Tuberkulos –�Epidemiologi och resistens�
	Tuberkulos �– några obehagliga fakta
	Tuberkulos – hot och hopp�
	Tuberkulos – hot och hopp�
	Hiv/AIDS + TBC�
	Resistent TBC (inkl MDR o XDR)
	Infectiousness �
	WHO/IUATLD Supranational Reference �Laboratories (SRL) Network
	MDR TB Burden Among All Cases by Regions
	Resistent TBC
	TB 2005, symtomgivande organ, N= 575
	Lägesrapport 2007
	Kluster 49
	Institutionell spridning
	Intensiv forskning
	Ny diagnostik�
	Intensiv forskning
	Förebyggande åtgärder��Viktigast: Stoppa smittspridningen�Hitta personer med smittsam TB�TB viktig differentialdiagnos

