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Dual epidemic of TB/HIV

Global HIV Prevalence and TB Incidence in 2007

1,400
=)
T 1,200 & Swaziland
=
E
£
_g 1,000+
= & South Africa
=]
—
S0
=]
g 800 < Djlboutt & Zimbabwe
= Hamibi < Botswana
=
=
= & Lesotho
G RE Sierra L
a < Slerra Leone
ot & Cambodia & Zambia
= -
ﬁ 400 TQQDOQ{:-COBE & Ivgn.! < Mozambigue
i T v Conno
= Ethiopia™ ] R _
E Migeria ng:g?ng:nlral African Republic & Malawi
E iodor Chad UR Tanzania
s
™
= EDO_Q a5 Myanman & Cameroon
G & Thailand
& Russian Fed

Chira

?_Ergzﬂ < Bahamas

_I‘-'Ig'r]}I(]ﬂ.-‘

4] T T T T T T
0.0 5.0 10.0 15.0 20,0 250 0.0

Estimated HIV Prevalence (%, data from UNAIDS)

Kwan. Clin Microb Rev 2011;24(2):351-376. Taiwan CDC

http://www.cdc.gov.tw



N\ R i

Epidemiology of TB/HIV -1

. At least 1/3 of the 33.3 million people living with
HIV worldwide is infected with TB.

- Persons co-infected with TB and HIV are 20-37
times more likely to develop active TB disease
than persons without HIV.

- There were an estimated 1.1 million HIV positive
TB patients globally in 2009. Around 80% of
patients live in sub-Saharan Africa.

WHO HIV/TB facts 2011.
http://www.who.int/entity/tb/challenges/hiv/factshehivtb_2011.pdf

Taiwan CDC

http://www.cdc.gov.tw
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Epidemiology of TB/HIV -2

- Tuberculosis (TB) is a leading cause of iliness and
death for people living with HIV

— About 1 in 4 of the world’s 1.7 million AIDS-related deaths
In 2009 was associated with TB.

— Between 2011-2015: 2 million PLHIV will die of TB if we
fail to act now.
- TB Is also the most common presenting illness among
people living with HIV, including those who are
taking antiretroviral treatment.

WHO HIV/TB facts 2011.
http://www.who.int/entity/tb/challenges/hiv/factshehivtb_2011.pdf

Taiwan CDC

http://www.cdc.gov.tw



i A RGBT

Global epidemiology of HIV-associated
TB disease and:mortality (2009)
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Source of data: http://www.who.int/hiv/topics/tbliexlex.html Taiwan CDC
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A rend of Prevalenceof HIV in new diagnoesed TB
cases in/Taiwan
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Interactions of HIV and TB

Effect of TB on HIV U Effect of HIV on TB U

e Accelerates the e Increases risk of
progression of disease progression to active TB
in HIV — HIV-/TST+:5-10% lifetime

» Increased HIV viral risk
load — HIV+/TST+: 8-10% per

year
« Atypical clinical
presentations

e Extrapulmonary TB

Taiwan CDC

http://www.cdc.gov.tw
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<=@nhe-year TB Mortality,. comparison of HIV-infected
persons:and:-generalbpopulation:inidifferent.age grp
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Yang CH, et al. Poster Presentation at 39th Union \8fld Conference on Taiwan CLHC

Lung Health Oct 2008, Paris, France. http://'www.cdc.gov.tw
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How soon:after HIV seroconversion
doesithelRiskof TB increase?

Tabhle 2. Incidence of tuberculosis (TB), by time since HIV seroconversion.

Rate Ratio (95% Cl)

Incidence, , = ; a
No. of TB  cases/100 pyar . s i
Category Pyar casaes (96% Cl} Value Flrona Value Piera
HIV-negative miners 36,020 289 0.80 (0.71-0.80) 1 1
HIV-positive miners, time since HIV seroconversion” 007 .09
<1 year 1849 30 1.62 (1.13 -2.32) 2.02 {1.39-2.94) 2.11 (1.45-3.09}
1-1.9 years 1449 29 2.00 (1.39-2.88) 2.50 {1.70-3.66) 225 (1.63-3.31}
2-2.9 years 1024 37 3.61 (2.62-4.99) 4.50 (3.20-6.34) 3.47 (2.44-4.93}
3-3.9 years 692 24 3.47 (2.22-5.17) 4.32 (2.85-6.55) 2.94 (1.92-4.51}
4-7 years 587 18 3.17 (2.00-5.04} 3.96 (2.46-6.37) 255 (1.57-4.16}

NOTE. Cl, confidence interval; P, P for trend of time since HIV seroconversion, caloulated within the HiVLpositive group; pyar, person-years at nsk,

? Adjusted for age and calendar period.
B Only the 1962 HV-positive miners with a seroconversion interval of =2 years are included.

- TB incidence doubled within the first year of HIMection (adjusted RR,
2.1 [95% ClI, 1.4-3.1]), with a further slight inese in HIVV(+) miners for
longer periods, up to 7 years.

Sonnenberg P. J Infect Dis 2005; 191:150-158. Taiwan CDC

http://www.cdc.gov.tw
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Trends in TB incidence iin HIV-infected persons
On HAART imthe U.S. (Jan 1992to/June 1998)
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Jones 2000 Int J Tuberc Lung Dis;4:1026-31. Taiwan CDC

http://www.cdc.gov.tw
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Trends in TB incidence iin HIV-infected persons
On HAART in Taiwan:. (1995 to 1999)
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Hung CC et al.J AIDS 2000;24(4):378-385 Taiwan CDC
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HPTN 052 U Effect of ART on HIV-1 transmission
in HIV -serodiscordant couples

Immediate P-value
\\adl

(n=886)
No of HIV infections, (%) 27 (3.1) 1(0.1) <= 0.0001

Incidence rate ratio: 0.037 (96 % reduction)

Morbidity, no(%o)
Extrapulmonary TB 17 (1.9) 3(0.3) 0.0013

Incidence rate ratio: 0.176 (82% reduction)

Mortality, no(%) 13 (1.5) 10 (1.1) > 0.05

http://www.niaid.nih.gov/news/QA/Pages/HPTNO52¢pxas Taiwan CDC

http://www.cdc.gov.tw
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=ART reduced TB incidenceiiniHIV-infected persons,
but remains higher than the general population

. .| Effect of ART on | Residual risk
TB incidence in :
: : reduction of TB | compared to
Location Period | HIV(+) persons o :
without ART incidence in the gengral
HIV(+) population
South Africa 2002 | 9.7 per 100 PY 2.4 per 100Y 5-fold
South Africd | 2003 -| 6.2 per 100 PY 4.6 per 100 PY] 10-fold
2007
Brazil® 2006 | 2.28 per 100 PY 1.9 per 100 PY 20-fold
Switzerland 1995 | 0.78 per 100 PY  0.22 per 100 P)Y
Taiwarp 1995- | 54.5 per 100 PY| 10.5 per 100 PY
1999

(1) Bagri et al. Lancet 2002;359:2059-64.
(3) Golub JE. AIDS 2007;21:1441-1448.
(5) Hung CC. J AIDS 2000;24(4):378-385

(2) Golul . AIDS 2009; 23:631-636.
(4) Ledergerbet al. JAMA 1999;282:2220-6.

Taiwan CDC

http://www.cdc.gov.tw
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ART in TB: prevention

. Treatment gap:

— 5.2 million of 33.4 million HIViinfected persons
are on ART (36% eligible on treatment)

— 9 million need ART, but have no access
- Residual increased risk post-ART

World Health Organization brief on antiretroviral t reatment (ART) in HIV
and TB prevention.
http://www.who.int/hiv/topics/tb/art_for_prevention brief jan 2011.pdf

Taiwan CDC

http://www.cdc.gov.tw
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The Three I's for HIV/TB

- Key Interventions to decrease the impact of
TB on people living with HIV

— Intensified TB case finding
— Isoniazid preventive therapy, and

— Infection control for TB.

http://www.who.int/hiv/topics/tb/3is/en/index.html

Taiwan CDC

http://www.cdc.gov.tw
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HIV testing for TB: patients

HIV testing for TB patients, 2009
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sncerning the legal status of any country, territary, city or area or of its authorities, = e Organization
r concerning the delimitation of its frontiers or boundaries, Dotted lines on maps
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Taiwan CDC

http://www.cdc.gov.tw
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N HIV testing rate and new HIV infection

identified rate among different categories
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Yang CH, et al. Poster presentation at 2009 498AIC, abstract H-234 Taiwan CDC

http://www.cdc.gov.tw
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e rates of receiving/HIV testing-and positivity.ofiHIV among

TB patients stratified by age:group((2004:2007)

Confirmed . . .
Age atTB |TB reported| ~HIV | Recelved Rew HIV infection
diagnosis case, N infection, N ?; \ng, | founc an;o;gu/

N(%) (%) testing#, N(%)

<20 years | 1,952[3.1%] 0 301(15.4%) 0
20-39 years | 9,390[14.9%] | 223(2.4%) 2,697(28.7%) 112(4.3%)
40-59 years | 15,543[14.6%] | 149(0.95%) | 3,125(20.1%) 79(2.6%)
=60 years |36,226[57.4%]| 30(0.08%) 5,131(14.2%) 23(0.4%)
Total 63,114[100%] | 402(0.63%) | 11,254(17.8%)

205(1.8%)

# the denominator 1s the number of TB patients received HIV testing, exclude cases with known HIV

infection.

Yang CH, et al. Poster presentation at 2009 498AIC, abstract H-234 Taiwan CDC

http://www.cdc.gov.tw
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o H O 0°5¢ 0 i®

500 @ <€¢— Pulmonnary tuberculosis

E
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De Cock K M et al, Tuberculosis and HIV infection insub-Saharan Africa; Tﬁi\i"ﬂl] C[‘C

JAMA, 1992 268 http://www.cdc.gov.tw
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Presentation of TB iin HIV-infected persons

Girardi et al. Eur Respir J 2004;24:11-7. Taiwan CDC

http://www.cdc.gov.tw



Age of HIV+ caseswith.culture-confinmed
TB infection in Taiwan
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HIV/TB: U W &, 8+

SpeUD=+p»i0O O il @ W Fa o o)
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h§, abacavir/lamivudine « Efavirenz ‘Hi K 6
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abacavir/lamivudine(Kivexa) ¢ Nevirapine hO 0

£ zidovudine/lamivudine 7y©mev 600
(Combivir) C ¢ nevirapine 6 nevirapine( E/&E 0

400 mg)HI Knl
rifampin e 40-50%0

HipSop YfO€*!Ife



UD+p¥d; 84 -2

e O0@p» d ™ efavirenz nevirapined'“DYKDb” 0
Ep¥DU‘O<I[C (O A:cl”’0J'UD=
P¥S,”YOp:"d¥aU OHID+p¥&E", ~=
Xx10mO¢ U £ O6¢S”"8,”Yréae 0 ,p¥/E
| 03 %o 0/- 50-200 copies/mlp 6 x €' —  efavirenz
nevirapine Up¥d8,”YOr AOE>@Yi<EA,

‘8,"Y 0 rifampinx € ¢ O 6 & A rifabutin 6

+ Rifabutin‘EZ£Y!'ids” ' Up¥d,~KSp 0

HipSop YfO€*!Ife



U=AOx ™MUD% p¥d, ‘B%E

« — efavirenz nevirapine ‘UD+p¥d,”
YOUM'S,WO— rifamipin ‘YA, 0§
« —E>@YIi<E*UD=+p¥d,”Y 6 W
H!8,p0—- rifabutin *”YA, 0
« E>x@Yi<Eon® efavirenz
— Ix 60Dl OXEAdap»,s, 6x™_—
019y gou@Yi<E6*0Mho 64A6@
6'“1"=U19y gou@Yi<E‘Up¥
oMho Op¥nb“Uod 0 I~Yono 0

HipSop )fOE€*!Ife



* Ritgnavir ,P®" CYP450 -
i<E 6llmz/ rifabutin
‘HI K/r 4 mbi 06
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— Kaletra [lopinavir/ritonavir]
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SAPIT tnial). South Africa

Outcome CD4 |Early ART Late ART Incidence
count | (within 4 wks) (4-8weeks) Rate Ratio
(cells/ | (n=214) (n=215) (IRR)
mm3)
Incidence of Any |6.9 per 100PY 7.8 per 100PY 0.89, p=0.7]
dAégtshor <50 | 8.5per 100PY | 26.3 per 100PY | 0.32, p=0.0
>50 | 6.6 per 100PY 4.4 per 100PY 1.51, p=0.3
Risk of IRIS <50 | 46.8 per 100PY | 9.9 per 100PY 4.7, p=0.01
>50 | 15.8 per 100 PY| 7.2 per 100 PY 2.0, p=0.02
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CD4 count Initiation of ART after
starting anti-TB treatment
e <50 within 2 weeks (Al)
o Severe disease 50-200 2-4 weeks (Bl)
>200 2-4 week (BIII)
* No severe disease 50-500 within 8-12 weeks (Al)
> 500 within 8-12 weeks (BIII)

« All HIV-infected patients with diagnosed active EBould be treated with
antiretroviral therapy (ART(AI) .

e Severediseas®®f»¢c 6aHO<!filk » AJ H!
(disseminated tuberculosis)



Treatment outcome ofculture-confirmed TB
in HIV -infected patientsiin Taiwan




Treatment outcome ofculture-confirmed TB
in HIV -infected patientsiin Taiwan
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Immune reconstitution inflammatory syndrome (IRIS)
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Risk Factors for TB/IRIS

o Starting ART within 6 weeks of TB treatment
e Disseminated, extra-pulmonary disease
 Low base line CD4 count

 Rise in CD4 %

 Fall in viral load

« High bacillary burden

Kumarasamy N. J AIDS 2004; Lawn SD. AIDS 2007; Nava s E. Arch Intern Med 2002.



Differentiall Diagnosis of IRIS

Side Effects of ART

Drug Fever

TB not responding to standard anti-TB treatment
Other concomitant infection

Failure of HAART (late IRIS)



8 Suspected!TBIIRIS"U a TB patient who
after starting HAART develops either

* New persistent fevers (temperature >38.4£) which last
for more than 1 week without an identifiable source (e.g.,
urine and sputa testing, and other procedures when
clinically indicated) or reason (e.g. an allergic reaction)

e or marked worsening or emergence of intrathoracic
lymphadenopathy, pulmonary infiltrates

e Or worsening or emergence of cervical
adenopathies/abscesses, or worsening of other
tuberculous lesions or manifestations, such as cutaneous
peritoneal or central nervous system (CNS)
iInflammatory pathology.



8 Suspected! TBI IRIS”: a patient who:after:starting
HAART develops TB characterised
by the formation of

e Large adenopathies
 Abscesses

« Miliary TB with large nodules
o Cavity formation



8 Confirmed” TB:IRIS

Same definition as suspected TB IRIS but

e multi drug resistant TB excluded

and
 a satisfactory virological response to AR




TB/IRIS U Treatment Recommendations

e Drainage

 Adding prednisolone/NSAIDS may be
beneficial

e Continue HAART In most cases

e Consider stopping ARTs If life
threatening?



ART & Isoniazid Prevention Treatment (IPT) can
Reduce TB lincidence in' HI\/infected persons

ART: antiretroviral therapy; Golub JE. AIDS 2007;21:1441-1448.
IPT: isoniazid preventive treatment Golub.JE . AIDS 2009; 23:631-636.
IR: incidence rate; TB: tuberculosis: ref: reference




IPT can reduce TB incidence intH\infected Pts
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HIV/TB: U Decreased infectiousness of TB

A lower likelihood of cavitary disease

A higher frequency of smear-negative pulmonary
B

Extrapulmonary TB, which lower the
mycobacterial load in the sputum.

HIV may also decrease the mean duration of
Infectiousness of TB because of earlier
presentation and diagnosis and shorter time to
death in persons infected with HIV.

Kwan CK. Clin Microbiol Rev 2011;24(2):351-376 Hlahd Tuberculosissa Deadly
Human Syndemic



Summary

TB Is the leading cause of death in HIV
Infected persons.

WHO's 3 I's provide a roadmap for control
of TB/HIV epidemic.

Treating TB/HIV coinfection is a challenge

requiring expert consultation.
— Drug-drug interaction & TB/IRIS

One million lives can be saved between now
and the end of 2015 by preventing and treating
TB among people living with HIV
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