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Infectious agents transmitted with blood

 HIV1/2  Lyme disease

« HTLV I/ « vCJD

 Hepatitis B  West Nile Virus

* Hepatitis C « SARS

« Syphilis * Orthopoxviruses

- CMV « Chlamydia pneumoniae

« HHV-8 « Bacteria Gram- and gram+
* Parvovirus B19 * Fungi

* Malaria - Babebiosis

« Chagas’ disesase

E.L. Snyder Medscape 2012



Centers for Disease Control and Prevention

MMWR s maneesier SUIMIMAry of recommended screening,
counseling, and vaccination services

Integrated Prevention Services for HIV Infection, Viral Hepatitis,

Sexually Transmitted Diseases, and Tuberculosis for Persons Who Use s L
Drugs lllicitly: Summary Guidance from CDC and the U.S. Department fOr persons WhO use drugs llllCltly

of Health and Human Services

v' HIV: test (at least annually)

v' HAV: vaccination is recommended

v' HBV: vaccination is raccomended

v HCV: test (at least annually)

v" Tuberculosis: targeted testing programs
v' Chlamydia: annual screening

v Gonococcal infections

v" Syphilis

v Herpes simplex virus-2

v" Human papillomavirus (HPV)
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Estimated prevalence of injecting drug use by country
Italy > 0,5-1%
%% - ‘-'t-é?.‘ - "

3 No evidence of IDU
B 10U evidence, no estimate
E3=0-00% to <0-25%

B =0-25% to <0.50%

I =0.50% to <1%

B -100%

Degenhardt L., Lancet Global Health 2017



The global burden of TB

Estimated Estimated
number of cases number of
deaths
All forms of TB 9.4 million 1.3 million*

(men and women) (range, 8.9-9.9 million) (range, 1.2-1.5 million)

HIV-associated TB 1.1 million (12%) (rg,;‘g‘e"},i!,,';?o"% million)

(range, 1.0-1.2 million)

Multidrug-resistant 0.5 million ~ 0.15million

TB (MDR-TB)

 Risk of TB in PWID: 20-40X

» Isoniazid prevents TB in PWID

*excluding deaths among HIV+ people



Prevalence of chronic hepatitis B among HiV-infected individuals.

Prevalence rates reported in the last 5 years from studies that included a minimum of 100 HIV-infected individuals are
shown in graduated colours. Many regions have not formally evaluated prevalence and
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HBsAg and HCVAD positivity in 14.264 ICONA patients

HCVAb+/HBsAg+: 2,3% (n=335/13989)

7,2%

HBsAg+...

25,3%

HCVAb+...

Jan 2018 Report
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HBsAg positivity according to mode of HIV transmission in
14.264 ICONA patients
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Definition of HBV cure: What do we
want to achieve?
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Lok AS et al. J Hepatol. 2017;67:847—-61; Testoni B et al. Sem Liver Dis 2017;37:231-24



Background: ruolo dell’infezione HIV sull’Epatite B

Infezione HIV _
o 17T rririn

Deplezione Linfociti T
CD4+

Compromissione immunita
cellulo-mediata (ridotta
clearance virale) e umorale
(ridotta produzione di anticorpi)

* Incremento di replicazione di HBV
. * Perdita di Anti-HBs
Elevato rischio di . . . . .
cronicizzazione dell’infezione e Aumentato rischio di evoluzione in
HBV e sierologia atipica di . .
infezione occulta (OBI) HCC, cirrosi e ESLD
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HIV-1, hepatitis B virus, and risk of liver-related mortality in the
Multicenter Cohort Study (MACS)

Comparison of liver-related mortality by HIV-1 and HBsAg status

HIV-1 HBsAg Person Deaths from Liver mortality p
years liver disease (n) per 1000
person years

— — 31366 0O Q-0 Reference

- + 1318 1 0-8 0-04

+ - 20605 35 1-7 <-0001

+ + 1834 26 14-2 <-0001
Overall 55123 62 1-1 s

Rate of liver-related death also increased as the nadir CD4 count fell from more than 250 cells/L to less
than 100 cells/L

HBsAg negative HEsAg positive HEsAg
- - relative risk*
Deaths/person vears Mortality rate Deaths,/ person years Mortality rate {95% CI)
per 1000 person years per 1000 person years

CD4 count, nadir (cells,/ L)
=250 10/13 938 0-7 6/1232 4-9 G-8 (2-0-20-5)
101-250 1174260 26 10/441 227 88 (3-3-22-8)
=100 13/2370 5-5 10/157 G3-6 11-6 (4-6-28-T)

Chloe L Thio et al. Lancet 2002



Novel therapeutic targets for HBV

plasma
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CpAM: core protein allosteric modulators; HBx: hepatitis B X protein; IFN:
interferon; IL: interleukin; KC: Kupffer cells; mAb: monoclonal antibody; NA:

nucleos(t)ide analogue; NK (T): natural killer (T cell); DC: plasmocytoid dendritic
cell; PD-1: programmed cell death-1; TCR: T cell receptor Adapted from: Levrero M, et al. Curr Opin Virol 2016;18:135-43



Overview of HCV
Vulnerable populations are disproportionately affected by HCV
infection

p

Prisoners

n

HIV/HCV
co-infection

njp

Homeless

FN

Migrants Other drug users using Blood_ p_roduct
shared equipment recipients J
ve gu§ ve " gy gy "°

MSM: men who have sex with men;
PWID: people who inject drugs
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0 v % The Majority of New Cases Occur in
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PWID

80% of new infections

occur among current
PWID

Q.
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Hajarizadeth et al., 2013. Nat. Rev. Gastroenterol. Hepatol. 10: 553-562; Grebely, Dore, 2014. Antiviral Res. 104: 62-72



HCV in PWID is a public health concern

Each PWID infected
with HCYV is likely to
infect about 20 others
within the first
3 years of
initial infection

Q.
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Viral Hepatitis—A Very Real Consequence of Substance Use.
Available at : https://www.drugabuse.gov/related-topics/viral-hepatitis-very-real-consequence-substance-use
Magiorkinis G et al. Plos Comput Biol, 2013. 9(1): p. e1002879




Opioid Epidemic Is Increasing HCV Transmission

* Increase in new HCYV infections in the US is primarily among young
white adults with injection drug usel]

— Has led to increase in mother-to-child transmission!2!
Change in HCV Incidence Among Young PWID, 2006-20121]

Change in
Incidence (%)

Insufficient data

. No change or decrease
< 100% increase
100% to 199% increase
. = 200% increase

1. Zibbel JE, et al. MMWR Morb Mortal Wkly Rep. 2015;64:453-458. 2. Koneru A, et al.
2016;65:705-710. 3. Suryaprasad AG, et al. Clin Infect Dis. 2014;59:1411-1419.



Changing Epidemiology of HCV in
the US

2007 (N = 41,037) 2015 (N = 33,454)
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Newly Reported HCV Cases (%)
Newly Reported HCV Cases (%)

Screening =2 linkage to HCV care - DAA treatment cascade must be
operative in all those at risk

Treatment of PWIDs plus harm reduction efforts essential part of
elimination efforts

California Department of Public Health. Chronic hepatitis C infections in
California: cases newly reported through 2015. June 2017.



Injection drug use is a major route of
HCV transmission

Route of transmission HCV incidence HCV prevalence

 From 1992, very little iatrogenic or nosocomal HCV transmission in
developed countries, but high occurence in low income countries prevails’

1. Wiessing L, et al. PLoS One 2014;9:e103345; 2. Grebely J, et al. Antiviral Res 2014;104:62-72; 3. Terrault o

N, et al. Hepatology 2013;57:881-9; 4. Hagan H, et al. AIDS 2015;29:2335-45; 5. Jordan AE, et al. Int J STD *Current or recent injectors.
AIDS 2017:28:145-59; 6. Mufioz-Almagro C, et al. Med Clin (Barc) 2002;12:452-4; HTX: heterosexual; IDU: injecting drug user;
7. Shepard CW, et al. Lancet Infect Dis 2005;5:558—67 MSM: men who have sex with men; PY: person-years
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VIRAL HEPATITIS

Incidence and Prevalence of Hepatitis C in Prisons
and Other Closed Settings: Results of a Systematic
Review and Meta-Analysis

Prevalence of anti-HCV
General detainees was 26%,
Detainees with a history of IDU, 64%

HCYV incidence
General detainees was 1.4 per 100 person-years,

detainees with a history of IDU was 16.4 per 100 py.

S. Larney, 2013;58:1215-1224
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Proportion of patients with HCVAD pos test within 1 year from enrolment, according to
calendar year of enrolment
%0% 155,4%
for 2017, first
6 months
50%
40%
286 new HIV/HCV
30% u =
coinfected patients
20%
10%

0%

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
n=2395 n=1093 n=130 n=682 n=166 n=405 n=219 n=188 n=153 n=163 n=190 n=335 n=512 n=539 n=1002 n=921 n=799 n=892 n=959 n=1001 n=326

June 2017 Report
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HCV Reinfection Over 5 Yrs by

1

Study Population

Low Risk

43 studies (n = 7969;

avg. FU: 3.9 yrs)

PWID/Prisoner  HIV Coinfected

14 studies (n =771; 4 studies (n = 309;
avg. FU: 2.8 yrs) avg. FU: 3.3 yrs)

Simmons B, et al. Clin Infect Dis. 2016:62:683-694.



FACCR

Anderson et al [45]

Backus et al [46] —

Bonacini et al [47]

Braitstein et al [48] —
Crane et al [49]

El-Serag et al [18]
Hung et al [11]

Jagay et al [50]
Klein et al [19]

Marins et al [51]

Mayor et al [52] —

Monga et al [53]

Riley et al [10] —

Rockstroh et al [54]

Sulkowski et al [55] —
Sullivan et al [56]

Tedaldi et al [57]

Vairin et al [20] —

Weber et al [4]

Weis et al [58] —

Combined —

25

HIV+ | HIV/HCV+
_ m
._ |
' [ |
. .
" | |
n
. ]
' -
L |
5 1 1.35 3
Risk Ratio

Overall mortality, HAART era

HCV coinfection increases overall mortality

Chen, CID 2009



Proportion of patients with a VL<=80 copies/mL at
12 months from starting their first ART regimen by
calendar year of initiation

2013
DTG
2014
| EVG
I 9a3% 955% 951% 95,0%
91,2% I I= I

10%

0%

«I % § ® U ® & §® § 0§ &0 B &8 &0 OB B &0 §B B B J

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 013 2014 2015 2016 2017

Jan 2018 Report



HCV DAA Therapy Among People on
OST and PWID

: Former/ Former/current : ;
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HCV Therapy in HIV/IHCV-Co-infected
Patients

Population HCV Regimens

N =50; GT1 LDV/SOF 12 wks 98

1. Naggie S, et al. N Engl J Med. 2015;373:705-713. 2. Sulkowski MS, et al. JAMA. 2015;313:1223-1231.
3. Wyles DL, et al. N Engl J Med. 2015;373:714-725. 4. Rockstroh JK, et al. Lancet. 2015; 2:319-27.
5. Osinusi A, et al. JAMA. 2015;313:1232-1239. 6. Andreoni M et al CID 2016 in press




Overall survival by HBV or HCV co-infection

status in 7,455 subjects.
TREAT Asia HIV Observational Database
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8,3% e

Other 11,7%

Hepatic 16,4%

HIV related
37,4%

Juan 2017
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Fibrosis was significantly greater in
HIV/HCV co-infected versus HCV mono-

infection (P<0.001)
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/HIV/ HCV co-infected patients have liver
fibrosis similar to HCV
mono-infected patients who
Y are nearly 10 years older

Predicted fibroScan score (kPa)
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ALIVE = AIDS Linked to the IntraVenous Experience; IDU = injection
drug user.

A
v

9.2 years

40 45

Age (years)

Liver fibrosis and age:
HIV/HCV versus HCV infection

HIV/HCV

------------------------

50 55 60

Kirk GD, et al. Ann Intern Med 2013;

158:658-666.



Annals of Internal Medicine

The Risk of Hepatic Decompensation* is Higher
in HCV-Infected Patients who are Co-infected With HIV

el Hepatic decompensation risk is

= higher in the co-infected group

(adjusted hazard ratio 1.83,
95% Cl 1.54-2.18)

—  HCV mono-infected

ART-treated HIV/HCV co-infected
0.1-

Cumulative incidence

P<0.001

0 1 2 3 4 5 6 7 8 9 10
Time to hepatic decompensation (years)

ART = antiretroviral treatment.

* The primary outcome was incident hepatic decompensation, which was defined by one
hospital discharge ICD-9 diagnosis or two or more outpatient ICD-9 diagnoses of

ascites, spontaneous bacterial peritonitis, or esophageal variceal hemorrhage in the

Veterans Aging Cohort Study Virtual Cohort. Lo ReV, et al. Ann Intern Med 2014; 160:369-379.



HIV and HCV are two Systemic Infections Affecting
Multiple Body Systems Beyond the Liver

¢ Immune

Nervous
system =+t

Musculoskeletal
& = system

Circulatory

system
-~ Lymphatic
system
Integumentary
system o
Endocrine

system

Urinary

Respiratory

system Reproductive

system

Cacoub P, et al. Dig Liver Dis 2014; 46(Suppl 5):S165-S73;
Soriano V & Berenguer J. Curr Opin HIV AIDS 2015; 10:309-315.



Co-morbidities in HCV patients are relevant
— bringing potential for competing risks

: Substance
Depression misuse
Cognitive
Psychosis @h impairment
iy
_. o »
Cardiovascular , _— 92 /0 HCV pa.tlc.ar.lts Res_piratory
disease )~ 4 bhad co-morbidities disease
Atherosclerosis "}) 5

I 40% had 5 or more [ Lymphoma J

(1{] co-morbidities
I:} | Mi}}
- [ Bone Disease J

Vutien P, et al. AASLD 2014; Poster #1481.



Co-morbidities in HIV patients are relevant
— bringing potential for competing risks

. Substance
Depression misuse
Cognitive
Psychosis @hr impairment
_. o "
Cardiovascular , _— 70 /o HIV pai_:le_n_ts Res_piratory
disease Iy~ 4 bhad co-morbidities disease
Atherosclerosis "}) !

I 20% had 3 or more [ Lymphoma J

(1{] co-morbidities
I:} | Mi}}
- [ Bone Disease J




Co-morbidities in HIV/HCV co-infected patients are
relevant

Depression .
misuse
g*»r Impairment
Cardiovascular _— The major_lty of Respiratory
disease [ HIV/HCV co-infected disease
' patients had co-
"*’) morbidities { Lymphoma }

Dyslipidaemia

|} IJ
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No. at risk
HIV-/HCV-
HIV-/HCV+
HIV+/HCV-
HIV+/HCV+

Frailty of HIV/HCV co-infected patient:
cardiovascular issues

Adjusted survival curves from Cox proportional hazard models among
HIV+HCV+, HIV+HCV-, HIV-HCV+, and HIV-HCV- Veterans and the risk of CHD. Solid line
represents the risk for HIV+HCV+ Veterans.
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] | I 1 1
0 2 4 6 T
Time (in years)
5453 5212 4898 4435 2918
101 685 648 575 398
1687 1632 1379 1208 0932
738 655 566 477 353

Freiberg M et al. Circ Cardiovasc Qual Outcomes 2011;4:425-432



The Journal of
Infectious

n.qem HCV Co-infection is Associated with an Increased Risk of
T o Chronic Kidney Disease Progression in Patients with HIV

AW E-w e

Stage 3 CKD

HCV negative *

HCV aviremic -
HCV viremic, low HCV RNA —=—
HCV viremic, high HCV RNA —a—i

Stage 5 CKD

Compared with HIV-infected
subjects who were HCV

HCV negative [ : . .

HCV aviremic seronegat.lve, l.)o.th HCV viremic

HCV viremic, low HCV RNA | = : and HCV aviremic individuals were

HCV viremic, high HCV RNA ' — at increased risk for moderate,
Progressive CKD advanced and progressive CKD
HCV negative o K
HCV aviremic I = i
HCV viremic, low HCV RNA —=—
HCV viremic, high HCV RNA —=—

1 1 |

0.5 1 2 4
Hazard ratio (95% Cl)
<€ - - >
CKD less likely CKD more likely

CKD = chronic kidney disease; HCV viremic = detectable HCV RNA; HCV aviremic = HCV seropositive,
undetectable HCV RNA; NA-ACCORD = North American AIDS Cohort Collaboration on Research and Design. Lucas GM, et al. J Infect Dis 2013; 208:1240-1249.



| Hepatitis C co-infection and severity of liver disease as
8o —c risk factors for osteoporotic fractures among HIV-

JBMR
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<30 30-39 4049 50-59 6069 =70
Age at Diagnosis (years)

Fracture rates were significantly higher among HIV/HCV patients than HIV-only patients
(2.57 versus 2.07/1000 patient-years, relative risk = 1.24, p < 0.0001).

Maaoluf NM et al., J Bone Miner Res. 2013 Dec;28(12):2577-83



Neugfgig%ig:; Hepatitis C virus co-infection increases neurocognitive

impairment severity and risk of death in treated

HIV/AIDS
1.00 1
—HIV

0.95 - ||_l ——HIVIHCY
The presence of HCV co-
infection among HIV-infected 0.80 -
individuals increased neurologic & 0.85 -
disease burden and risk of =&
death, underscoring HCV's & 0.80-
capacity to affect the nervous % 075
system and survival of HIV- E
infected persons. 3 0.70 - |

0.65 4 I—l

0.80 - ‘

0.55 -

0 3 B a9 12
Years since neurologic diagnosis

Vivithanaporn P et al., J Neurol Sci. 2012 Jan 15;312(1-2):45-51



Insulin resistance is associated with progression to
hepatic fibrosis in a cohort of HIV/hepatitis C virus-
coinfected patients

Table 2. Multivariate Cox proportional hazards model of factors associated with development of aspartate aminotransferase-to-platelet ratio
index score of at least 1.5 during follow-up.

Variables Adjusted hazard ratio 95% confidence interval

Insulin resistance modelled as HOMA-IR=2 ws, <2

HOMA-IR=2 7F2 2.55-23.36
Agpge (years) 0.98 0.88-1.09
Female sex 0.85 0.27-2.63
Duration of HCV infection (per year) 1.05 0.99-1.12
BMI = 25 0.73 0.24-2.28
Baseline APRI (In) 7.92 1.94-32.42
Time updated CD4 cell count (per 100 cells/wl) 0.92 0.81-1.06
Time updated HIV viral load < 50 copies/ml 0.7 4 0.24-2.29
Insulin resistance modelled with HOMA-IR as a continuous variable
HOMA-IR (log-base 2) 148 1.12-1.86
Ape (yvears) 1.00 0.91-1.09
Fermale sex 0.82 0.26-2.55
Duration of HCV infection (per year) 1.02 0.97-1.10
Bmil =25 0.83 0.29-2.34
Baseline APRI (In) 520 1.31-20.69
Time updated CD4 cell count (per 100 cells/wl) 0.92 0.79-1.08
Time updated HIV viral load < 50 copies/ml 0.7 7 0.20-2.99

The population (n = 85) is defined as those with no baseline history of fibrosis or end-stage liver disease and confirmed presence of hepatitis C virus
(HCVI-RNA. Median follow-up period was 1.4 years (interquartile range 1.0, 1.7 years). APRI, aspartate aminotransferase-to-platelet ratio index;
HOMA-IR, homeostasis model for assessment of insulin resistance.

Conclusion: In this first longitudinal analysis, insulin resistance was very common among coinfected
patients and was associated with modifiable risk factors such as elevated BMI. Insulin resistance was
found to be strongly associated with progression to hepatic fibrosis over time.

Hull MW et al., AIDS. 2012 Sep 10;26(14):1789-94



Pathogeneic mechanisms associated with the development of inflammation
in chronic HCV infection
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Immunity &

Ageing
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HCV monoinfection and HIV/HCV

coinfection enhance T-cell immune
A senescence in injecting drug users early

during infection

BP Grady. Immunity & Ageing 2016

Telomeres are repetitive in nucleotide sequences that shorten with each cell division. > 60 years, short leukocyte
telomere length has been associated with higher mortality rates from infectious diseases
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HIV-associated fat HCV Excess pathogens
Metabolic syndrome G - e
HIV production :

Inflammation
 Endothelium adhesion
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== < HCV core protein enhances HIV-1
W replication in human macrophages
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= HCV core enhances HIV-
1 infection of human
monocyte derived
macrophages

Percent Luciferase expression

Primary human macrophages (MDMs) were stimulated with 5 pg/ml of HCV core, or B-Gal recombinant
protein control at 12 hours after HIV-1 Bal infection. LTR-driven Luciferase activity was measured 2 days
after infection.

Swaminathan, FEBS Lett 2014



HCV NS3/4A interacts with HIV-1 Vpu to
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miecions  Classification of patients according to the
presence or not of residual plasma viremia

Bhnvmal T hicpacee
A Il Ul
Ll
1

~ Patient was classified to have a residual plasma viremia if had HIV-RNA
detected in at least one occasion on the three evaluations before or
after start 3D

Before HCV After HCV
treatment ¢4 Stop treatment

VI
[ ]
—
—
—
—
—
—
—
—
—
—
[ wioan |
=

Plasma HIV-RNA detection

Andreoni M, 2017
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Infectious At beginning 3D After 3D treatment
treatment
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37 (42.5%)

undetectable

L I

HIV-RNA :
87 (41%) |
detectable
T~ 50 (57.5%)
detectable

HIV-RNA

7 (5.6%)
detectable
125 (59%)
undetectable
118 (94.4%)

*change therapy and **3 change therapy ° 2 pts lost follow-up Andreoni M, 2017




Estimated TB incidence rates, 2016
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Estimated TB mortality rates excluding TB deaths among HIV-positive people, 2016
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Epidemiologia italiana

Population 2016 59 million
Fate
Estimates of TB burden®, 2016 Number (thousands) (per 100 000 population)
Mortality {(excludes HIV+TE) 033 (0.330.34) 0565 (0.560.57)
Mortality (HV+TEB only) 0.063 (0.032-0.11) 011 (0.05-0.18)
Incidence {includes HIV+TE) 37 (3.142) 6.1 (5.3-7.1)
Incidence (HIV+TB only) 041 (0.2440.63) 069 (0.4-1.1)
Incidence (MDR/ER-TB)* 0.14 (D.095-0.19) 024 (0.160.32)

Estimated TB incidence by age and sex (thousands)*, 2016

0-14 years = 14 years Total
Females 014 {(0.12-0.16) 12 (0.99-1.3) 1.3 (1.1-1.5)
Males 016 (0.13-0.18) 22 (1.89-25) 23 (2-2.T)
Total 0.3 {0.25-0.34) 34 (2.8-39) AT (3.142)

case nofifications, 2016

B
|T-u:nt:3l casas notified 4 []-32'

Taotal new and relapse 3778
- % fested with rapid diagnosfics af ime of diagnosis %%
- % with known HIV status
[ % pulmonary 65% |
- % bactenologically confirmed among puimonary 91%




TB disease risk is high among
PWID

Adjusted
Risk Group % (0]} 95%ClI OR 95% ClI
MSM 1
IDU 2.6-3.8 2.58| 2.1-3.2
Heterosexual 26.5| 1.63| 1.3-2.1 1.96| 1.5-2.6
Unknown 17.7| 0.97| 0.6-1.6 1.01| 0.6-1.7

Factors associated with tuberculosis as an AIDS-defining disease (Barcelona 1994-2005) Source:

Martin V et al J Epidemiol 2011 ;21 (2) :108-113
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HIV, HBV and HCV common among TB patients

Prevalence of HIV, HBV and HCV among 205 patients with TB in Buenos Aires, Argentina, 2001

Organism No. positive/ no. % Prevalence
studied (95% Cl)
HBV 37/187 19.8 (14.3-26.2)
HCV 22/187 11.8 (7.5-17.3)
HIV 35/205 17.1(12.2-23.9)

Pando et al Journal of Medical Microbiology (2008), 57, 190-197
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23 times more risk of TB disease in prisoners

than the general population

Author IRR (95% CI)

High Income Countries

WViong et al. b 3.42 (2.99, 3.91)

Mor et al. * 2.53 (1.8, 3.80)

llaz =t al » 7.08 (5.48, 9.18)
Hanau-Bercot et al. * 8.62 (&6.80, 10.94)
Walway et al. - 17 .36 (1494, 20.18)
Braun et al. - 11.72 (B.55, 16.04)
Klopf et al. - S5.78 (MA, NA)Y™

Klopf et al. - 2500 (NA, NAY™
Martin et al. —— 14,20 (9.24, 21.83)
Fermnandez de la Hoz et al. —%— 32.23 (26.41, 39.33)
Jones et al. —— 34.25 (2492, 47.07)
Koo et al. ——— 18.45 (9.93, 34 .28)
March et al. —8 151.09 (134.01, 170.35)
Chaves et al. s 9. 10 {(48.85, 115.45)

Middle-Low Income Country 1B0UIS.33, 23.87)

Bosco de Oliveira et al * 1543 (1391, 17.11)
Slavuckij et al - 8.80 (5.79, 13.36)
FPaviow et al. - IO 1T (MNA, NAO™
Russkikh =t al. » 3509 (MNA, MNAO™
K.offi et al. —— 3279 (27 .15, 39.59)
Russkikh et al. - 2304 (MNA, MAY™
Ferreira MM =t al. —_—— 35.08 (23.27, 55.92)

L | I 1 |

1512.525 S50 100 155

Incidence Rate Ratio for Tuberculosis Disecase

“repoarted data weare insufficient to calculate confidence internvals

PLoS Med 7(12): ¢1000381. doi:10.1371/journal.pmed.1000381
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International Lower survival of TB patients
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Figura 2 Cumulative survival probability imn a cohort o™ 792 HINWV-
imnfected TB patients by category of HIW transmission, Barcelona,
1996—2008. TB = tuberculcsis; IDU = injecting drnuag use; HIW
Fhuman immunodeficiency virus. Risk group log rank = O.0017 .
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ART reduce TB risk by 54-92%
among PWID

n Haz ard ratio
Jones et al (200005 USA 14 457 : & l
Girards et al { 20000, Haly 1360 I : i
Santoroe-Lopes et al (20022 Brazil 2L5L I e i
Badri et al (2002} " Sowth Africa 1034 | . —
Golub et al (2007 L * Brazil 11026 —a—]
Miranda et al {2007).* Spain 453 I T : |
Mugaetal (2007 L ¥ Spain 2738 } A |
Moreno et al (2008). € Spain 4268 |—-.—:—|
Golub et al (2009 ** South A frica 2778 I—:lll-—l
Summary estimate 37 879 +
I | | : | |
001 01 a2 0.5 10 15
Adpusted hazard of tuberosios 1s

“igure 2: Adjusted hazards of tuberculosis, comparnng HIV-ainfected patients recenning antretroviral therapy
with patients not receiving antiretrowiral therapy

Lawn et al Lancet Infect Dis 2010;10: 489-98



Clinical

bl Infections Tyberculosis and Drug Use: Review and Update

Robert G. Deiss', Timothy C. Rodwell', and Richard S. Garfein'

Drug users, and injection drug users in particular,
have driven TB epidemics in a number of countries.
The successful identification and treatment of TB
among drug users remains an important component
of a comprehensive TB strategy, but drug users
present a unique set of challenges for TB diagnosis
and control.

Clin Infect Dis. 2009 January 1; 48(1): . doi:10.1086/594126






