hic ,a‘..s' new. in

Max Salfinger
Wadsworth Center
New York State Department of Health
NLTN - December 14, 2005 4



AxelveNstitesWadsworthrCenter, NYS Department of Health

N

T —

‘Science in the Pursuit of Health!




d mec 'Cal Sir William Osler
aspect.’

=)






Healthy Persons




S .
Najural lHistory of TB

SRLOsNoiAmiecied persons with normal
~ immune systemsidevelop TB at some
- poInt In life

® HIV s-rr’oggf T risk factor for development
of TB if infected

 Risk of developing TB disease 7% to
107% each year

® Untreated TB, 507% will die 4’



UBeREUIOSIS) - WHO data
Bonesthird of world's pop.
. Iinfected

- 8MMillion new cases each
ear

- 2 Million deaths each
year
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cosipoiCaring for TB
L Paitients in US
ol e -su;c:l;r%]'r 2 case:
p22i000  [N=32, 1992 $]

o Multidrug-resistant case (salvage therapy):
$ 180,000 [N=35, 1990 $]

Am J Infect Control 23:1-4(1995); JAMA 270:65—68(1995Q



FBNEastalirack Programs
NCERS O
. b

ianeso-the=art laboratory
prJP/rl es

‘Shortest

-All patients with newly diagnosed
AFB smear-positive sputum

are eligible 4
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Adherence/Cure

Chest x-ray
History / physical exam

doctor =)




specimens
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FOllowaUprspecimens I

JJJJJW IpFspecimensiuntil 2 consecutive

EcCimens drerculiire negative:
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*AFB s }!/Jrr egative: at least once a mo

*AFB smear positive: bi-weekly

2 sputum specimens per event (NYS)



FOlIoWAUpsspecimens I1

r::J'JJJ‘/‘/ ipFspecimensiuntil 2 consecutive
decimens: are culiiure negative. .
T J

E

Aitiall cayitiation, & mo- ' culture pos:
extend " INHH/Rif from 4 to 7 months

‘Repeat susceptibility testing after 3 mo

-Pos culture @ mo-2: Treatment failure
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Marshall McLuhan, 1911-1980




Percentage of TB Cases Among
Foreign-born Persons, United States

1994 2004
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B 25%-49%
El <>5%




Number of TB Cases In
U.S.-born vs. Foreign-born Persons
United States, 1993-2004

= 11111T1T11T

1993 1995 1997 1999 2001 2003 2004

W U.S.-born E Foreign-born

f”‘m . %,
._é All case counts and rates for 1993-2003 have been revised based on updates received
S by CDC as of April 1, 2005.







Prevalence of any drug resistance among new TB cases, 1994 - 2002

[ 1<9.9%
[ 110-19.9%
B 20 - 30%

B > 30% Data Source: WHOAUALTD Global Project
I:l Mo data B 2000 1000 Kibmeters tap Production:
I —

. . . ) _ _ . Public Health Mapping Group
The presentation of material on the maps contained herein does not imply the expression of any opinion whatsoever communicable Diseases (CDS)

on the part of the World Health Urganization concerning the legal status of any country, territory, city or areas or of its o rld Health Qrganization
autharities, or cancerning the delineation of its frantiers or boundaries. @ World Health Organization, October 2003




Countries/Settings with any resistance rates higher
than 25% among New Cases (1999-2002)

N
o

Any resisitance prevalence rate

Country/Setting

Eastern Europe,
Central & Southeast Asia 4’



reaimentiof MDR TB:
- A ;Jgja}]’ el 'F 3-4 dr'ugs To

o gy o)

whichiinerisolate is
SUSCEPIIDIE

- 18 1o 24 months beyond
culfure conversion

Am. J. Respir. Crit. Care Med.; 167:603-662(2003) 4’



Florida MDR TB (1994 - 1997):

»
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AidgReVIeW [N=81]: Cured

”~ |
Communiiyy Care; [N=31] 48%

-
A.G. Holley Hospital N-397 797

Narita et al CHEST 120:343-348(2001)
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RIF resistar

Clinical course
Egg based AST

Agar based AST
Radiometric / Non-r.
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rpoB analysis




Model 3100 _357_B01_1S241193-rpo95_03.ab1 Signal G:3121 A:1845 T:1818 C:2682 Page 1 of 1
Version 3.7 357-2 B1 dormandy DT3100POP6{BDv3}v1.mob Wed, Nov 10, 2004 3:28 PM
. Basecaller-3100POP6SFKS241193-rpo95 3100 Wed, Nov 10, 2004 12:47 PM

BC 1.5.0.0 Cap3 Points 1300 to 2800 Pk 1 Loc: 1300 Spacing: 13.13{13.13}

TTC TTC GGCACCA GCCAGC TGAGCCA T CATGGA CC G ACRACCCGC TGT CGGGG TGACC GCGCCGACTGTCGGCGCTGGGGCCCGGCGGTCTGT CACGTGAGCN
10 20 50 . \ 80 80 100 11(
GAC

-ﬂ

i W A

Codon 526 (CAC) encodes histidine in sus. strain
replaced with (6GAC) aspartate in res. strain. 4’




Mutations located in the 81 bp of M. tuberculosis rpoB
associated with resistance to rifampin

D.lqalen.. 3 |Deletiom|,q
AA TTC ATC @ 1G AMC AA
Pealetior
2 ~ Of the 478 rifampin-
; n;g;ﬂg;g]z o eecionly | - resistant isolates from
Jffreezeion on], [Peierien], worldwide sources, 16 (3%)
| T S had Leu533Pro mutations.
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- from S. Ramaswamy and J.M. Musser. 1998.

Tubercle and Lung Di&eqse 79:3-29 Chal 'enge!




Molecliiariiesting:
Ty

>967
-~ pncA  97%
INH katG 40-607%
INH-ETH  /nhA 15-43%
INH ahpC  10%
INH kasA unknown 4



e o
DrugeResisfiant TB -
JJI’\‘J“ suide For

| J AAnNs

Francis'apmctrry National Tuberculosis
Center, San Francisco, 263 p. (2005)
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INAAT ‘A uProbe, and 16S
S5€ jynr*mr defect all members
oI iberculos)s complex

. |
J //J, fubercllos/s.

> /'jj bovis
A. bovis BCG
. africanum

M

M. caprae
M. microfi
M
M

. canettii 4
. pinnipedii




Common ancestor of the
M. tuberculosis complex

Brosch et al. 2002 | BD2 |
Proc. Natl. Acad. Sci. 99:3684-3689 i)

oryx

seal

“classical™

BCG Tokyo

BCG Pasteur _/

M. tuberculosis

} M. africanum

! ) -—b M. microti

~

>— M. bovis




PERIbased
_ge .'Omic

deletion analysis
for 1 BC members
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| yedPRDiregions for
Diigerenaiontor the TBC

S G RD4 RDS5 RDI12
. MTB
AFR
CAP
BOV

BCG

Parsons et al. 2002
J. Clin. Microbiol. 40:2339-2345




Screening 1,685 Clinical Isolates
ibelonging to the TBC (2001-2004)

No. (Percent)
s M. tuberculosis 1,594 (94.6%)

s M. africanum 31 (1,8%)
s M. bovis 36 (2.1%)
s M. caprae 1 (0.1%)
s M. bovis BCG 23 (1.4%) 4



Himansttberculosis
caused by
Myzobacterium bovis

- New York City
2001 - 2004

Winters et al. 2005 MMWR 54:605-608 l






NUEleic acid amplification
NEIDAYapproved:
o .

Siy Ar'-pos (Dec 1995)
Shear-neg™ (Sep 1999)

. MMWR July 7, 2000 [R]
* AFB-pos / NAA-neg
+ AFB-neg™ / NAA-pos ~]






e TAT for

f-atory DX
‘
%2 o fer 75%

21 d // '96]

U.S. Department of Health and Human
Services, January 2000 4’






ReVie ‘\/?jf fialse-positive
culiures fior'Mtb and

1.. rwmmﬁ» dations for
avoiding unnecessary
Treatiment

Burman & Reves, Clin Infect Dis 2000, 31:1390-1395 4’



J

Median false-positivity rate: 3.1%
(interquartile range 2.2% to 10.5%)
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Harvard

PIBHERR PG

»
PRORSEMUS; alae daccepted as

evidentenof systems flaws not
characier iilaws. Unftil and unless
that happens, it is unlikely that
any substantial progress will be
made in reducing medical errors.’

Leape, JAMA 1994, 272:1851-1857 4’
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Jniversal, real-time

GERLIYPING
_ o o = .
—INaiional s liB; Genotyping and
S Surveillance Network

2
poligotyping / MIRU

> Conventional RFLP

=)



Whas; fuv' been the most
JJ»rJJ Vu Je s of universal
DINATT mtmg of M.1b?

> Deteeting false positive cultures

> Uncovering previously unrecognized
cases of transmission

+ Assessing efficacy of TB Control

programs
=
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perculin PPD-S

Dr. Florence B. Seibert,

897-1991
enry Phipps Institute

’ 959 retired, St.Petersburg

1940 Produced PPD-S (Standard)
1941 US Standard
1952 WHO Standard 4



Neglect

The Elimination
of

. ' Tuberculosis

v in the

Institute of Medicine 2000



s rr’c m 1B
conirol to TB

elimination!
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' million pop
per 1 year -

pr'



e Jr{%; 25t needs in the
JJ) aresnew, diagnostic tools
for™t x»""! 2haccurate
ideniiiication of individuals
who are™fruly infected and
who are also

IOM Report 2000 1



Yerferon
—Gamma
assays

Pai et al. Lancet ID 4:761-776(2004) 4,
o



QuantiFERON-TB

i),—X dppriovc :*November 2001

DCrguide M‘S MMWR Vol 52
RR-2) Jan 31, 2003 [R]

-T-SPOT.TB
Not FDA approved =



PEriiorming, the assay:

BJo%d collectiion (heparin)

Incliyation of blood with
Siimulating antigens
(ESAT -6, CFP-10)

-IIT Interferon gamma ELISA
IV Interpretation 4
o
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-
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QUANTIRERON Test:

SProsisl)irequires; only one
- VISTi; 2)\simple format, 3)
moresobjective than TST

Cons: 1) antigens not TB-
specific (M. kansasii; M. szulqgai,
M. marinum, 2) set up <12 hrs
3) clinical experience limited ~
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PROGESSING, sputum

-

-
rr dver: sediment

2d for molecular
wor'k ~up - can you
believe it?
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Fesimarkeding
. :)Uf’z\d” €
~No s Stematic
" posgimarketin
surveillance for FDA
approved assays - can

you believe it:
=)



mBsmeningitis

llersensitivity of
ege o_r’:'r'o "y’ assays IS
inversely proportional to
the seriousness of the
disease? - No
improvement around the
corner! =
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dinisfhealth
" f ‘
whichyis real wealth

not’ pieces; of: silver and gold’

Mahatma Gandhi, 1869-1948
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HaEsEasiszack Programs, 2005:

OHIAIES DS art laboratory

r)rucsw

Shor @fr irnaround time

*All patients with newly diagnosed
AFB smear-positive™ sputum

-All patients with suspected drug-
resistant TB =)



“Fighting TB
2Fighting poverty
TS *Standing up for

o






