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Introduction







= From 24% April- 6" May, 2009:
- people died from Swine flue

- reports written about H1N1 virus
- people died of TB
= Only new reports mentioning the disease

= The news (reports) to death ratio based on these
findings Is:
- for HIN1
- for TB



Alarming Figures




TB Kills

=1.7 million people
Every year
*Nearly 5,000 people
Every day
=One person







History of TB
Epidemiology and drug
resistance




Robert Koch (1843-1910), who
discovered Mycobacterium
tuberculosis in 1882. Nobel

Laureate Physiology or Medicine,
1905.


http://www.ersj.org.uk/content/29/3/423/F1.expansion.html

http://www.infectiologie.org.tn






= Sanatorium: the first step against TB

= Measures available to doctors were still modest:
= [mprove social or sanitary conditions
= Reduction of lung volume (thoracoplasty)
= Radiation

= 1943-Streptomycin

= 1963- Rifampicin



= Resistance to streptomycin emerged in 85% cases
BMJ 1948;2: 1009-1015

= Mid 1990-most countries registered MDRO-TB
N Engl J Med 1993;328: 521-6

= 2006-XDR-TB term was coined
Morb Mortal WKkly Rep. 2006;301-05



Epidemiology of TB




= An estimated 9.2 million new cases of TB in 2006 (139 per
100 000 population)

= 4.1 million new smear-positive cases ( 44% of the total)
= 0.7 million HIV-positive cases ( 8% of the total)

= An estimated 14.4 million prevalent cases
= Estimated 1.5 million deaths from TB in HIV-negative people
= Estimated 0.2 million death among people infected with HIV

Semin Respir Crit Care Med 2008;29: 481-491



= Asia ( China and India) accounts for 50% of global cases and
Africa accounts for 31%

= India ranks 15t
= |[ncidence-168/1kh pop/yr
= Prevalance-299/1kh pop/yr

= WHO REPORT 2008/GLOBAL TUBERCULOSIS CONTROL
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*|s a campaign that calls on world o
leaders, governments, Mortality & Morbidity
organization, civil society,
corporations, and individuals to
endorse, fully fund and
iImplementation the Global Plan to



Global Impact

= WHO declared TB a global public health
emergency in 1993

= Since then, the incidence of TB and its associated
mortality have stabilized



Despite these relative
successes, the prevention
and control of TB iIs
hampered by:

1. Emergence of drug resistance




Drug resistance in TB




Resistance to single
agent:
Mono resistance




=Known since long
*Present in 74 of 77(96%) countries

*Resistance to at least one drug vary
netween 0% in some rich industrialized
countries to 30% Iin several developing
countries




Resistance to multiple
agents

1. Poly resistant: Resistance to more than 1




Multi-drug-resistant TB
MDR-TB




MDR-TB threatens WHQO'’s
target of tuberculosis
elimination by 2050




MDR-TB:

Isoniazid
(INH) rifampicin (RIF)

MMWR 2006;55:1167 WHO




Global epidemiology of
MDR-TB




MDR-TB Is a major threat to global
public health??

= Difficult to treat
= Often results In relapse or treatment failure

= A major risk factor for the emergence of
XDR-TB:






= An estimated 489,139 cases of MDR-TB in 2006
= Accounts for 4.8% of all TB cases
= I[ncrease of 12% since 2004 and 56% since 2000

= China and India carry approximately 50% of the global
burden of MDR-TB

Semin Respir Crit Care Med 2008;29: 481-491



MDR PREVALENCE HIGHER THAN % 0%
AMONG NEW CASES 2002-2007
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XDR-TB

http://www.infectiologie.org.tn



WHO and CDC have jointly
released definition of XDR-
TB (MMWR2006;55:1176)
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Epidemiology of XDR-TB




= The overall prevalence of XDR-TB is 2%
= 7% of total MDR-TB are XDR-TB

= Countries conducting routine surveillance-XDR represent
between 7% and 34% of MDR isolates

The WHO/IUATLD Global Project on anti-tuberculosis Drug Resistance Surveillance
2002-2007
The global MDR-TB &XDR-TB Response Plan 2007-2008



MDR-TB prevalence new cases
Bl <3%
[ 3-6%

] >6%
| No estimate
@® XDR-TB reported







In India

= An estimated 110,132 cases of MDR-TB in 2006
= Accounts for 48% of all TB cases

= Prevalence among new cases 2.8%

= Prevalence among treated cases 17.2%

* For XDR 7.4 & 9.3% among MDR-TB

Who Report 2008/ Global tuberculosis control




TDR-TB

http://www.infectiologie.org.tn



Case Presentation

= 32 year old Bangladishi porter working in the main
ICU of Ibn Sina Hospitall

= Pregnant in her 2"d trimester

= Presented to the polyclinic with persistent cough
for the last one month

= No history of fever
= No history of loss of weight or night sweat

= She was treated symptomatically and continued to
work moving between Ward 6 and Main ICU



= After about a month, she was so tired and unable
to work

= Seen by casualty doctor from Al Sabah Hospital

= CXR was done which showed an apical suspicious
lesion

= Sputum examination for both smear and culture
was requested




= Sputum ZN stain showed

= Patient was admitted to TB wards in Chest disease
Hospital

= Notification of case was done Sabah Hospital

0 within a week of incubation In
MGIT

= AST to ATT was done



Till this time
Ibn Sina Hospital was not
Informed




= Second-line treatment was started

= Contact tracing was carried out by the ICD in lIbn Sina
Hospital who knew about the case

= The nurse member of the ICC was asked to provide a list of
all nurses that worked in both Main ICU and Ward 6 during
this period

= |C nurse was asked to provide a list of all doctors,

physiothertapist, porters, cleaners who fulfilled the criteria of
a close contact




= A total of:
= Husband
= 34 nurses
=5 doctors
= [/ porters
= 15 house hold contacts
=5 cleaners

http://www.infectiologie.org.tn



http://www.infectiologie.org.tn






Data from Kuwait




Epidemiology of MDR TB
In Kuwalit




INT J TUBERC LUNG DIS 12(3):1-7
© 2008 The Union
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MDR TB
Molecular basis




= Drug resistance can be achieved by:
= Barrier methods
= Degrading or inactivating enzymes
= Drug target modification Resistance to ATT
= MDR-TB reflects step wise accumulation of individual
mutation

= Spontaneous mutation leading to resistance accur at random

} Natural resistance

Tubercle 1987; 68: 5-18
Lancet 1994; 344: 293-8



Mechanism of Drug action




= Cell wall synthesis:
= |soniazid: mycolic acid sysnthesis
= Cycloserine
= Inhibit RNA sysnthesis:
= Rifampicin: inhibition of transcription
= Inhibit protien synthesis:
= Aminoglycosides
= Inhibit DNA Gyrase:
= Flouroquinolones
= Inhibition of arabinogalactan and riboarabinomannan:
= Ethambutol



Mechanism of drug
resistance




= |[soniazid:
= Mutation in katG
= Overexpression of inhA
= ahpC mutation
= Rifampicin:
= Mutation in rpoB gene
= Ethambutol:
= Over expression of EmbB gene
= Fluroguinolone:
= gyrA mutation



Data from Kuwait
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Host factors




= Certain HLA types:

= DRB1*14 occured in 30.9% of MDR cases and 6.8% in the
drug sensetive cases

= Odd ratio= 8.2

Sharma S K etal. Infection, Genetics and Evolution 3 (2003) 183-188



Agent factor




= The most wide spread M.tuberculosis strains are Beijing
family

= W-Belijing genotype strong association with MDR
= World wide prevalent

Int J Tuberc Lung Dis 2005;9: 646-653



Factors related to
previous treatment




MDR-TB
IS a man-made
phenomenon




\

@

Indian J Med Res 2004; 120: 354-376

http://www.infectiologie.org.tn



The most common
error Is to add single
drug to failing
regimen

Indian J Med Res 2004:; 120: 354-376

http://www.infectiologie.org.tn



Causes of iInadequate
treatment
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Difficulty In testing
susceptibility of 2" |ine
drugs




= [nvitro drug instability

= Drug loss due to protien binding

= Heat inactivation

= Incomplete dissolution

= Filter steralization

= Varying drug potency

= Critical concentration very close to the minimal inhibitory
concentration (MIC)

Guidelines for mangt of DR-TB Update 2008 WHO



Classes of anti-tubercular
drugs




Guidelines of

the programmatic
mngmt of

DR tuberculosis,
WHO, 2008




Guidelines of

the programmatic
mngmt of

DR tuberculosis,
WHO, 2008




Guidelines of

the programmatic
mngmt of

DR tuberculosis,
WHO, 2008




Guidelines of

the programmatic
mngmt of

DR tuberculosis,
WHO, 2008




Guidelines of

the programmatic
mngmt of

DR tuberculosis,
WHO, 2008

http://www.infectiologie.org.tn




Basic Principles of the
treatment of MDR-TB




WHO
Guidelines for the

programatic management of
drug-resistant tuberculosis

2011 Update




Objectives of the
guidelines and target
audience







1. Rapid drug susceptibility
testing for start of
appropriate treatment




rifampicin

Isoniazid

http://www.infectiologie.org.tn



Xpert MTB Protocol

2 min hands-on
15 min incubation
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time to result = 1Th45min

A

defining molecular diagnostics

Cepheid.
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Tha Intarmational losmal of Tuberoulosis amd Lang Discersa

of IPT in low-income settings, based on screening for
symptoms among HIV-infected patients,? has major
limitations: the sympoom screen alones misses a con-
siderable proportion of patients with culmire-proven
TB, particularly in regions with high THB prevalence.

h on screcning approaches is urpently
|.'|:|:~|:c|-|:c|7 inchoding on the automated molocular test-
mg system GeneX pert MTEB/MRIE, which Lawn pres-
ents as a safe ool for reliably exclhoding TH in HIV-
mfected paticnts before IPT mitiation. Such an assay
may prove to be a major step forarard. We would,
however, like to scund a note of cantion: both a high
sensitivity and rcasomably high specificity are reguired
for a test to reliably rale out a condition.® Taking the
sensitivity of 73% given by Lawn, and assuming a
specificity of 99%, results in a likelihood ratic of a
negative test of L27. A negative GeneXpert MTERS
RIF test would thus reduoce the pre-test probability of
15%% quoted by Lawn wo 4.6%.

Finally, we stress that the survey of practices re-
ported in owur article was from 2008 and may not
reflect the current sitoation. Since then, numerouwss
clinical trials on IPT and the new WHO guidelines on
IFT implementation in ART programmes have been
published. Wi plan to repeat our survey in the near
future within the framework of the International epi-
demiclogical Databases to Evaluate ATDNS (IelDEMA) in
sub-Saharan Africa.+
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GeneXpert®™ MTESRIF for rapid detection of
Mycobacternium tubarculosis in pulmonary
and extra-pulmonary samplaes

Tuberculosis (THB) is a keading public health problem
worldwide causing -9 million active discase cases and
~2 million deaths anmmally. Delayed diagnosis and
mocomplete/fimproper treatment of TEB paticnts leads
to the evolution of drug-resistant strains of Myco-
Bacteritm tubercalosis, incloding mulridrog-resistant
(MDE)} and extensively drig-resistant TB (XDER-
TEB).! In developing countrics, cffective treatment of
MDR-TE is difficult, while XDR-TH is virtually un-
treatable.! Pulmonary TB accounts for ~85% of ac-
tive discase cascs, ~60% of which arec smear micros-
copy positive, representing infectious discase starms.,
Furthermore, ~15% of smear-negative pulmonary
cases have also been linked with transmission of in-
fection to close contacts.? Early detection of active
discase is thercfore cssential to reduce mortality and
o minimise further tranmmission of nfection.

A single carridge-based automated, real-time BCR
assay [(GeneX pert® MTRRIF System, Cepheid, Sunrny-
wale, A, 1ISA: X)) has recently been developed for
rapid detection of M. tubercalosis and resistance o
rifampicin (EMP).%4 Efficacy of GX for detection of
M. twbercelosis was tested in dinical samples at the Ba-
tional Tubcroulbosis Referenoes Laboratory in Kuwait,
a country with low to intermediate incidence of THB.F

Climical specimens inchided 2086 pulmonary (196
sputum, & bronchoalveolar lavage, 4 endotracheal
aspirate) amd 29 extra-pulmonary (11 pleural fuid,
2 fine needle aspirare/pus, 5 cerebrospinal fhoid, 2 gas-
tric aspirate, 2 urine) samples collected from June oo
Dvecember 2009, All samples were tested using smear
microscopy, solid and liguid coulhure and drag suscep-
tibility testing (DST) of M. fuberanlosis molates against
RMP using MGIT 260 and BACTEC 460TB systoms.
G was performed and results were interpreted ac-
cording to the manufactarer’s instructions. 3.4 Positive
and negative controls were tested each day.

Seventy-rwo (60 pulmonary and 12 extra-pulmo-
nary) samples yiclded M. twbercelosis by cultare, while
5& (78 %) culture-positive samples {46 pulmonary and
10 extra-pulmonary) were also smear-positive. GX
exhibited 98 % agreement for smear-positive, caltare-
positive samples and 9% agreement for smcar-
negative, culture-positive samples for detecrion of
M. twbercnlosis. Similar vo another study,? overall con-
cordance with culiure was 2% Another study using
a larger number of smear-negative, culiurc-positive
specimens reported lower sensitivity (—807%:).7 There
was 8% and 64 % agrecment for smear-positive and
smear-negative pulmonary specimens, respoctively.
Sensitivity in smear-nogative, culture-positive pulmo-
nary specimens is similar to other studies 34 The lower
sensitivity in smear-negative, cultore-positive pul-
monary specimens could possibly be due to lower
bacillary load in sputmum specimens. GX exhibited
100 % agrocment with culture for both smecarr-positive,
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culture-positive and smear-negative, culture- positive
extra-pulmonary specimens. The hi GX sensiriv-
ity in owr extra-pulmonary specimens is likely doe
o higher smmear positivity (1012, 839%:), as fewer
smear-positive, culre-positive extra-pulmonary sam-
ples were analysed in anocther study that reported
lowrer sensitivity.s Consistent with previous data,® only
omve of 72 (1.495) M. tnbercawlosis isolates was rosis-
tant to RMP by both phenotypic DST and G3X. Other
stdies have reported a higher frequency of RBAP re-
sistance detection by GX3: however, these studies ana-
Iy=ed samples from countries with a higher ncidence
of BMP resisrance. 4%

The rapidity and simplicity of the closed cartridge
GiX test make it a good TR diagnostic test for rou-
tine usc in referemce laboratories of countrics with
low to intermediate incidence of THE, and may also
help in reducing further rransmission of infecrion in
such sertings.
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Hepatotoxicity in the treatmeant of
tuberculosis uwsing Mmoot flosxacin-
containing regimens

Fluoroquinolblomes may be wsed as alternative anti-
muberculosis agents in subjects at high risk of, or

expericncing, hepatotoxicity.! A 2008 UK drg alert
documented an idiosyncratic fulminant hepatitis as
a result of moxifloxacin ({MXF).2 Rocent data from
MM F-substitution tuberculosis (TB) treatment trials
showed no asseciation with hepatotoxicity.®* However,
none focused spocifically on hepatotoxicity, and huo-
man immunedcfciency wirus (HIW) status was the
only risk factor recorded. As we manage a number of
THB paticnts with risk factors for doug-induced hepato-
mxicity, this prompred s oo revicew our single-coentre
dara.

We compared acrive TB cases mreared with stan-
dard quadruple therapy (rifampicin [RMMP], isomiaoid
[ITBNH], pyrazrinamide [FZA] and ethambuaeool) wich
those given MXF-containing regimens betweoen Jan-
ary 2005 amnd March 2002, Hepatotoxicity covents
were asscssod as the highest recorded transaminascs
(AST/ALT), upper limit of normal (UM 40 ILVL,
and subscguent treatment cessation. Heopatoboxicity
was catcgorised as 1.25-2.5, 2.5-5.0, 5.0—10 and
=10 fold increase over the ULM.S In those wiwo had
raiscd transaminascs at baseline, toxicity was defimed
as deteriorating transaminases by one or more hepato-
moxicity prades.

We idenrified 159 partienrs who received srandard
quadruple thermapy and 35 parienss wheo received an
MM Fcontaining regimen for more than 3 days (range
4730 days). The MXF group were more likely to be
older (P = 0,001 ), have active wiral hepatitis (active
hepatitis B P = 0.0007; hepatitis © P = 0.06) and
underlying liver discase (liver discase of any cause, FF =
OO L ; cirrhosis P = 0002; liver transplant P = OU00 1}
In the BMXF group, 27435 were initially treated with
MXMF and 8/35 paticnts were switched from standanrd
therapy. Indications for MXF were corcbral discase
35, abnormal liver function tests at baselinc/hepatic
cirrhosis 7735, renal failure 5535, hepatoroxicity omn
firse-lime therapy 4535, droep-resisrant TR 4535, cone-
cern over HIV-related non-muberculous mycobacre-
rial disease 4/35, intolerance to firse-line drsgs 1735,
and disseminated TEBE 1735, Drogs oo-administered
withh MXF wwore wvaried: 20% BMPINEE; 2096
RMP+IMNH with PZA. Meodian bascline transaminase
wvalucs were normal in both groups.

The proportion cxpericncing hepatotoxicity was
comparable (43% of the MXF group, 37% of con-
trals, P = 0u&a3; Fishers Exact test). Aficr adjusting
for age and prior hepatic discase using multivarianc
logistic regression, there was no association obscerved
boetwwoen ALT/AAST =5 LM and MXF usc (odds ratio
[OR] = 0.96; 95 %confidence mrerval [(CI] 0.23—4.03;
F = 0.95).

Treament intermuprion doe to hepatoooadicity was
similar {11.4%% MXF wvs. 699 ocomparator P o=
.42}, Omn multivariable analysis, no association was
observed between treatment intcrruption for hepa-
totoxicity and MXF use (OR = 1.46:; 959%%CT
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Performan
multidrug-

N. M. Al-Mutairi, S. Ahmad, E. Mokaddas
Department of Microbiology.

ce comparison of four methods for detecti_ng
resistant Mycobacterium tuberculosis strains

Faculty of Medicine, Kuwait University, Kuwait

SETTING: National Tuberculosis Reference Laboratory,
Kuwait.

OBJECTIVE: To compare Genotype MTBDRplus
(gMTBDR+ ), INNO-LiPA Rif. TB (INNO-LiPA), polymer-
ase chain reaction-restriction fragment length polymor-
. phism (PCR-RFLP) and DNA scquencing for cl!nj‘:tectihg‘

. rifampicin (RMP) and/or isoniazid (INH) =rcsli?5m‘w-lc‘c-

;associatcd mutations in the npoB hot-spot region [,'H@R- |
. mpoB), the katC: codon 315 (kat(:315) and the inbA ||| |

DESIGN: A total of 82 MDR-TB and 43 pansusceptibl
M. tuberculosis BACTEC 460-characterised isolates wi

processed using molecular techniques and

terial Growth Indicator Tube (MGIT) 260 5;95,; ;_‘““15_!.
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INNO-LiPA and HSR-rpoB sequencing. Tw
Ins514TTC mutation were detected as F
by eMTBDR* but as RMP-susceptible by
One isolate with L533P mutation, detec
susceptible by gMTBDR*, was detected as |
by INNO-LiPA. Two of three isolates dete
susceptible by gMTBDR*, INNO-LiPA,
quencing and the MGIT 9260 system cont
mutation that is outside HSR-rpobB. INH

detected in respectively 76, 60, 60 and

i |strains by agMTBDR+, kat(G315 PCR-R

sequencing and inhA-RR sequencing.

il ;:“ECGMCI‘.USIONS: Although gMTBDR™
tected ~88% of MDR-TB strains, some 7

were either missed or were outside the reg
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2. Monitoring the
response to MDR-TB
treatment

Using sputum smear microscopy and culture
rather than sputum smear microscopy alone
IS recommended for the monitoring of
patients with MDR-TB during treatment



3. Composition of second-
line anti-tuberculosis
regimens
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4. Duration of second-line
anti-tuberculosis regimens
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5. Models of care for
managing MDR-TB
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Dilute them In the
community
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Data from Kuwait
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TUBERCULOSIS: RISK FACTORS, DRUG
RESISTANCE, RAPID DETECTION
AND TREATMENT

Suhail Ahmad” and Eiman Mokaddas
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Kuwait University, Kuwait

ABSTRACT

| Theghbalhmafmhuwloshﬂmissﬁﬂewmm
increases in both public and private investment and joint efforts of the
World Health Organization and health care systems of various countries
to control this dreadful disease. With nearly 9 million active disease cases
and 2 million deaths occurring worldwide every year, TB is a major
health problem and a leading cause of death from an infectious

public




Resistance to second line
drugs
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First report of molecular detection of
fluoroquinolone resistance-associated gyrA
mutations in Mmultidrug-resistant clinical
Mycobacterium tuberculosis isolates in Kuwait

Moura W Al-kutain, Suhail Ahmad” and Eiman Mokaddas
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= Tested 85 MDR-TB strains isolated from 55 TB patients and
25 pan-susceptible MTB strains

= Detection of mutation in QRDR of the gyrA gene by DNA
sequencing was performed

= Then fingerprinting of MDR-TB strains carrying gyrA mutation
was performed

= Qutofthe  MDR TB isolates, of them carried the gyrA
mutation

= Non of the pan-susceptible isolates carried the mutation
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Role of fluoroquinolones in
the treatment of tuberculosis
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Abstract
T

Introduction: The increasing incidence of multidrug-resistant (MDR) and extensively drug-resistant (XDR
strains of Mycobacterium tuberculosis is hampering efforts to control the global tuberculosis (TB) epidemic
Although treatment of drug-susceptible TB is possible in = 95% of disease cases, long (= 6 months) duration ¢
supervised combination therapy is challenging. Non-adherence to treatment often results in much lower cu

rates. Treatment of MDR-TB and XDR-TB is far less effective. The aim of this review is to summarize the ¢

mmdﬁmmmmmmmam-mmmmdmmm

the outcome of MDR-TB/XDR-TB. |
Methods: All the relevant articles were identified through a search of PubMed and Scopus databases by «
; ‘*‘http://www.infectiologie.brgﬂ;. PR dl s e o B e o PSR e
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A basic Principle of
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Editorial report by Small and
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The war against TB:
A fight to the finish
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