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HIV Resistance Testing

Why does resistance occur?

ESpontaneous mutation of the HIV genome

i Partial suppression of HIV replication
promotes resistance
— Suboptimai dosing of ARVs
— Drug-drug interactions
— Malabsorption
— Patient non-adherence

B Transmission from person to person

Drug Resistance Testing:
DHHS Recommendations

B All HiV-infected individuals entering care, regardless -
of whether therapy will be initiated ;
E If therapy is deferred
— Repeat testing prior to initiating antiretroviral therapy
E All patients on therapy with virologic failure
E All pregnant women prior to initiation of therapy

— Those entering pregnancy with detectable HIV RNA levels
while on therapy ‘

DHHS. : http://www.aidsinfo.nih.gowContentFiles/AdultandAdolescentGL. pdf.
Revision March 27, 2012.




Drug Resistance Assays: |
DHHS Recommendations

E Genotypic assay is preferred
— Treatment-naive patients (acute or chronic)
— First or second virologic failure
E May not be useful if therapy discontinued for >4 weeks

— Consider adding INSTI-specific genotype test
E Concern about transmitted INSTI resistance
EFailing INSTI-based regimen

DHHS. Available at: http:/#www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf.
Revision March 27, 2012.

Drug Resistance Assays:
DHHS Recommendations

& Phenotype or combined phenotype/genotype
— High-level resistance to NRTIs or Pis on
genotype
— Multiple regimen failure with limited treatment -
options
B Virtual phenotype (interpretation of genotype
data, predicted phenotypic)

— May be used in settings where phenotypic testmg
would be preferred

DHHS. Available at: http:/iwww.aidsinfo.nih.govwContentFiles/AdultandAdolescentGL.pdf.
Revision March 27, 2012.

Genotype

E Most genotype assays involve sequencing RT and
protease genes to detect mutation

— Sequence of bases (A,C,T,G) codmg for amino acids that
comprise viral proteins

— Expressed as the coded amino acid and position (eg, -
M184)

— If mutated, the change is indicated after the position (eg,
M184V)

E Results available within 1 to 2 weeks
E Interpretation of results usually requires a specialist

DHHS. Available at: hitp:/fwww.aidsinfo.nih.gow/ContentFiles/AdultandAdolescentGL. pdf.
Revision March 27, 2012.

Common HIV Resistance Tests

E Genotype
— GenosureMG
—VircoType
— GeneSeq Integrase
— Genosure Prime

E Phenotype
PhenoSense GT
PhenoSense Entry




Lirnitations of Resistance Tesling

# High cost compared with other tests routinely
used in HIV care

e Cannot be reliably performed when HIV RNA
<500-1,000 copies

E May not be able to detect minority populations
of resistant virus (<20%)
— Especially common after drug discontinuation

E Resistant strains in viral reservoirs are not
detected

| Caveats of
sting

EConsider etiologies for failure other than
resistance (adherence, PK)

(7

(\

General Limitations an

By
L
(M
&
i—
Q)
=
C'ﬁ
&
'_l
{
{2
==

B Be familiar with quality of testing lab

ERT does not replace patient treatment
history

Advantages and Disadvaniages
of Genotype Tasting |
Disadvantages Advantages
. o Indirect measure of ¢ Rapid turnaround
resistance (1-2 weeks)
* Relevance of some mutations e Less expensive
unclear e Detection of mutations my

precede phenotypic
resistance
s Widely available
More sensitive than
conventional phenotype for
detecting mixtures of resistant
and wild-type virus

¢ Unable to detect minority
variants (<20-25% of viral
sample)

o Complex mutational patterns
may be difficuit to interpret
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List of Tests

— HIV Resistance Tests
E Phenotype
E Genotype
E Phenotype and Genotype
e Integrase Inhibitors
— Tropism Assays
E Trofile
B Trophile DNA
EE Quest Test
— Tuberculosis Testing

~ HCV related testing

Advantages and Disadvantages
of Genotype Testing

GenoSure® MG

E Genotypic HIV drug resistance test
E Performed using state-of-the-art technology

E Re results are determined using the most
recently updated HIV mutation information and
information from scientific research and
Monogram's resistance experts

¥ Report form includes drug resistance information
for all of the approved NRTIs, NNRTls, and Pls

Source: Monogrambio.com
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A Comprehensive
Resistance Profile
in a Single Test

GenoSurePRIme

B Single genotypic assay
providing a
comprehensive picture
of resistance

— NRTis

-~ NNRTIs

—Pls

—INIs
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Features of GenoSurePRIme

E The first HIV-1 genotype to provide susceptibility
information for four drug classes in a single report

& Uses Monogram's proprietary HIV-1 genotyping
algorithm which is based on a database of greater
than 100,000 matched HiIV-1 genotype-phenotype
results

E Drug resistance algorithms are updated on a regular
basis

& Available as a reflex from a quantitative viral load

Monogram Biosciences

Features of GenoSurePRime

E Provides an assessment of drug susceptibility
— Sensitive
—Resistance possible
—Resistant

E Viral load > 500 copies/mL

E TAT: 7-10 days
£ Available as a reflex from a viral load
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HIV Resistance Testing:

Phenotype

Phenotype

E Measures laboratory susceptibility of an HIV
isolate to a given drug

E Measures the concentration of drug needed
to inhibit the replication of a patient's virus
— Degree of resistance is quantified

— Compares the fold-change in drug concentration
required to inhibit the replication of the patient's virus
compared to a representative, wild type, sensitive
virus isolate

Phenetyplc Susceptlbmly Relationship aetweeh '5:

Phenotype

Drug Concentration and Viral Inhibition
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E Phenotypic tests compare the drug
susceptibility of a lab / wild-type virus
to a patient’s virus

E Clinical “Cut-off” values refer to the
fold-change of virus susceptibility
above which the drug has less activity
in-vivo
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PhenoSense Entry

Fold Change In 1050 of Patient Virus in relation to
distribution of enfuviriide-naive viral isolates™
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Key Points

— Testing is most reliable for indicating
activity of drugs being given or recently
given

— Drugs discontinued > re-emergence and
proliferation of wild-type virus

— RT measures the dominant species at the
time the test is performed

General Limitations and Caveats
of Resistance Testing

E Consider etiologies for failure other than
resistance (adherence, PK)

E Be familiar with quality of testing lab

E RT does not replace patient treatment history

B Testing is most reliable for indicating activity
of drugs being given or recently given

B Drugs discontinued - re-emergence and
proliferation of wild-type virus

E RT measures the dominant species at the
time the test is performed
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HIV Drug Resistance Mulations

The HIY Drug Resistance Mutalions Figures and User Notes are regulaely revised and
disseminated by the tAS-USA Drug Recislance Fraions Graun, an independent
wvoluntear panel of experts focused onidentifying key HIV-1 drug resistance mulations
The group strives te provide current. accurate. and unbiased information on these
mutauuns far HIJ practilioners. The mutations figures and accompanying text are
s in HIY Medicine. The most recent revision is available in the

oIS

The $AS-USA has recenlly compiled a list § Jated to BIV drug resistant
mutations. This list will be expandad in the & ghths.

- The Mutations Figures and User Nmes are available asla dewnloadabie Pios xerF‘_aa“,
file, The figures are ajser azkel-sized folding €2 & i 4
cards. complele thg caw‘ mgxg;j f;rm aYd return via fax at (415) 544- 9401 or by mail
to the address showng gurhay also send an e-mail to resist \BnCe00s "ot

iagusa.org or call the IAS-USAET{415) 544-2400
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Update of the Drug Resistance Mutations in HIV-1:
December 2008

Victoria 4. lohnson, 880, Francoisg Brun-Yézinel, 85, BRD, Bonaventurs Clotat, M3, #h1,
Hiddrych F Ginthard, 8D, Daniel R Kurltzhes, 8D, Deenan Fitfay, M3 PhD, Jonathan B,
Schapiro, B0, and Douglas D. Bichman, MD

*The International AIDS Society—USA {IAS—USA) is a not-for-profit, HIV
cfinical specialist-education organization. It is entirely different from and
not affiliated with the Intemational AIDS Society (Stockholm, Sweden).
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Conventional Phisnotyoe Testing

B Measures laboratory susceptibility of an HIV
isolate to a given drug

i Measures the concentration of drug needed
to inhibit the replication of a patient's virus

E Degree of resistance is quantified

— Compares the fold-change in drug
concentration required to inhibit the
replication of the patient's virus compared to a
representative, wild type, sensitive virus
isolate
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E Gather all resistance
data for patient

B Consider Stanford
Data Base
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Stanford University

HIV Drug Resistance Database
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Viral Tropism
Testing

Viral Tropism

g HIV enters cells by a complex process
— Sequential attachment to the CD4 receptor
- Binding to either CCR5 or CXC4R molecules
— Fusion of the viral and cellular membranes

B CCRDS5 inhibitors prevent HIV entry into target
cells by binding to the CCR5 receptor

E Before using a CCR5 antagonist, R5 tropic virus
must be confirmed

E Maraviroc (MVC): only approved CCR5
antagonist

DHHS Treatment Guidelines, 2012




Viral Tropism

E Viral tropism: the specific co-receptor that
a particular HIV-1 virus uses to enter CD4-
cells

E HIV-1 enters CD4 cells via:

BECCR5 (R5)
ECXCR4 (X4)

EViral mixtures using RS and X4: dual or
mixed tropic

DHHS Treatment Guidelines, 2012

Co-Receptor Binding is an
Essential Step for Viral Entry

Co-Receptor Binding Fusion

Attachment

Viral gpi20 protein binds to gp120-CD4 complex binds to Virus fuses with host

CD4 on host cell

CCRS or CXCR4 co-receptor cell membrane, facilitating
an host cell viral entry

Adapted from Moore J, et al. Proc Natf Acad Sci U 5 A. 2003;100:10598-10602.

The HIV Life Cycle Provides Many
Targets for Therapeutic Intervention

§ a‘wf@aéﬂmy@zyw
§ R RN
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Viral Tropism




Why test for tropism?

E Laboratory or clinical adverse events
necessitating a change in regimen

E Patient intolerance to current regimen

B Concern regarding the long-term effects of
a current regimen

& Desire to use MVC while tropism is still

CCRS tropic

DHHS Treatment Guidelines, 2012

Viral Tropism

B R5-tropic virus; more common in
treatment-naive patients

E X4-tropic virus:
— 13% of recent sero-converters

— 50% of treatment experienced patients and
those with advanced disease

— X4 virus may emerge over time in patients
initially infected with R5 virus

Wilkin TJ et al. Clin Infect Disease. 2007:44:591-505

HIV Uses R5, X4, or a Combination
of Co-receptors to Infect CD4 Cells

Co-receptor

Description

Prevalence

RS (CCR5 tropic)

R5 virus infects CD4+ T-cells
only through the CCR5-co-
receptor

73% in treatment-naive
patients

37% highly treatment-
experienced patients

X4 (CXCR4 tropic)

X4 virus infects CD4+ T-cells
only through the GXCR4-co-
receptor

0.3% in treatment naive
patients

4% in highly treatment-
experienced patients

Dual {Dual tropic)

Dual tropic virus infects COD4+
T-cells only the through either
the CCR5 or CXCR4-¢o-
receptor

Unknown

DM (Dual/Mixed tropic)

Dual/Mixed viral populations
contain a combination of RS
and/or X4 and/or dual tropic
viruses

27% in treatment naive
patients

59% in highly treatment-
experienced patients

Tropism Testing: DHHS

B Most patients have RS virus during acute
and recent infection

i Patients may have a shift in coreceptor
tropism from RS to CXCR4 or both R5 and
X4 (dual mixed)

E Extensive drug resistance: more likely to
have X4 or dual/mixed

B CD4 < 100 associated with greater risk for
X4 or dual/ mixed

DHHS Treatment Guidelines, 2012




Tropism Assays

E Phenotypic
— Monogram Biosciences
E Trofile ®
E Trofile DNA®
E Genotypic
— Quest Diagnostics
B HIV-1 Coreceptor Tropism with Reflex to Ultradeep

Tropism Testing

& Original Trofile ® Test

E Single-cycle, recombinant virus assay
(phenotype)

i |solate viral RNA from circulating HIV
virions in plasma

EVirai load: >1,000 copies /mL
ECost: expensive

Sequencing EVoucher: possible

ETAT: 2-3 weeks

EResults: CCR5, CXCR4, or D/M tropic
trofile Trofile X4 E

Vins uses CERS co-receptars |
. fo enter tho CD4+ cell. i

Activity of W YES [ 5ot
CCRS antagargst . -
anticlpated? i

Virig usas CXCR4 co-recaplors
* 1o enfer the CD4+ cell

Activity of JYES
CCRS antagbnist L
anticipated? ®/ NC




Trofile® DNA HIV-1 Co-Receptor
Tropism Assay

B Single-cycle, recombinant phenotypic virus
similar Trofile®

& Trofile® DNA isolates viral DNA from HIV
infected blood cells in whole blood

B Viral load: < 1,000 copies / mL

E TAT:3 weeks

E Cost. expensive

E Vouchers: possible

E Results: CCR5, CXCR4, or D/M tropic

trofileDNA

DualiMlixed virus population
canuse CXCR4 andior CCRG
-m;;eceptors {o enter the CD4+
ceft.

e

HIV Tropism in Antiretroviral-

Naive Populations

& R5-only virus in 80% to 90% of patients, with D/M or. X4
virus in remainder

HOMER cohortl!
(N = 979)

Chelsea and
Westminster cohorti2
(N =402)

Demarest et all®l
(N = 299)

MERIT cohorti#
(N =1428)

B RS DM B X4
1. Brumme ZL, et al. J Infect Dis. 2005;192.466-474. 2. Moyle GJ, et al. J Infect Dis.
2005;191:866-872. 3. Demarest J, et al. {ICAAC 2004. Abstract H-11386. 4. Coakley E,
et al. Infl Wikshp on Targeting HIV Entry 2006. Abstract 8.

HIV Tropism in Antiretroviral-

Experienced Populations

& RS5-only virus in 50% to 60% of patients, with D/M or X4
virus in remainder

TORO 1and 2
ENF trials!
(N=612)

ACTG A52111a
{N = 391)

SCOPE cohortf?l
(N = 186)

MOTIVATE 1 and 2
MVC trialstl
(N = 2560)

B RS DM B x4

1. Melby J, et al. J Infect Dis. 2006;194:238-246. 2. Wilkin TJ, et al. Clin Infect Dis. 2007;44:591-595.
3. Hunt PW, st al. J infect Dis. 2006,194:926-930. 4. Coakley E, et al. Intl Wkshp en Targeting HIV
Entry 2006. Abstract 8.




Caveats Related to Prevalence of
CCRS5 Tropic Virus

# Higher CD4* T-Cell counts are generally
associated with increased CCR5
prevalence

i ARV-naive patients are more likely to have
CCRb5-tropic virus compared to treatment
experienced patients

Wwilkin T, et al. Glin Infect Dis. 2011,;52:925- 928.
Hunt PW, et al. J Infect Dis. 2006;194:926-930.
Demarest ], et al, 44th ICAAC 2004; Poster H-1136.
Brumme Z, et al. J Infect Dis. 2005;192:466-474.
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Trofile DNA

E Non-reportable:
Co-receptor tropism
could not be
determined

Common causes:

& Reduced viral fithess
or compromised
sample handling

E Trofile DNA sample
collection and
handling instructions
differ from Trofile and
other Monogram
assays
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Specimen Collection
Proper Collection is Critical!

Proper Preparation is Critical!
Specimen Collection / Requisitions

E Prepare requisitions forms with care
— Document VL, dates, etc to prevent DELAY
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HIV-1 Coreceptor Tropism with
Reflex to Ultradeep Sequencing

Genotypic tropism assay

Quest Diagnostics

V3 loop of HIV-1 gene is sequenced

Sensitivity for detection of minority X4 virus in dual/mixed
viral populations is enhanced by uitradeep DNA
sequencing which is performed if standard sequencing
detects only R5 virus

UDS performance is comparable to phenotypic tropism
tests for predicting clinical response to MVC
Comparable to high-sensitivity phenotypic test in
distinguishing between virologic responders and
nonresponders




Quest: HIV-1 Coreceptor Tropism with
Reflex to Ultradeep Sequencing

E Results reported:
E Population sequencing: X4 detected or not
E Ultradeep sequencing X4

— Analytical sensitivitiy

B12% for X4 virus in dual/mixed samples at
25,000 copies/mL

E5% X4 virus at 100,000 copies/mL

Quest Genotypic Assay

E Quicker TAT
E More cost effeqtive

E Performs comparably to phenotypic
testing

HIV-1 Coreceptor Tropism With Reflex
to Ultradeep Sequencing (UDS)

E Quest Diagnostics
B Cost: 2 tiers
— Tier 1: i\Initial Testing

— Tier 2: Additional testing for ultradeep
sequencing if tropism is not detected on first
round

CDC. http:/www.cdc.gov

HIV-1 Coreceptor Tropism with Reflex
to Ultradeep Sequencing
Interpretation

B X4 Detected:
— CCRb5 antagonists not recommended
E X4 Not Detected.

— Consistent with eligibility for treatment with
CCRS5 antagonist




HIV Genotypic Sequencing Test performs comparably
to standard phenotypic test in predicting potential

response to CCR5 antagonist

E Genotypic and phenotypic tests performed comparably at predicting
response in patients undergoing therapy with maraviroc

E At week eight, the positive predictive value was 66 percent for the
phenotypic test and 65 percent for the genotypic test, and negative
predictive values were 59 percent for phenotyping and 58 percent
for genotyping

E can provide results from the testing service in approximately a week
for samples with a TPS result of X4 and in as little as 10 days for
samples reflexed to UDS, compared to reported turnaround times of

approximately 14 days for the phenotyping test used in the study.

Need to simplify and condense

Hepatitis C Testing

Kagan RM et al. PLOS Cne. September 2012. www.plos.one.org

Hepatitis C Resistance Testing

B Rapid progression of HCV research and
treatment agents

e HCV replicates to high levels and with
poor fidelity and can rapidly accumulate
mutations that may confer drug resistance

E Need to identify drug resistant mutations
that may impact the efficacy of Pl therapy

HCV GenoSure NS3/4A

LabCorp/Monogram Biosciences

B Provides a comprehensive sequence-
based analysis of drug resistance for HCV
based direct-acting antiviral (DAA)
therapies

E Available as a reflex test when VL > 2000
IU/mL




HCV GenoSure NS3/4A

LabCormp/Monogram Biosciences

Your BCY peoieass inhibiior vasistange infarmativn at a glante

E Analyzes genetic sequence for nonstructural
proteins NS3 and NS4A of HCV genotypes 1a
and 1n

E Detects mutations in NS3 and NS4A and
identifies drug-resistant variants for Pls
boceprevir and telaprevir

E Sensitivity to detect minor variant levels as low
as 10%

B Interpretation: sensitive, resistant or resistance
possible (for each drug)

futativas identified at treatmen Tallury ave assosinted with & dedrease
ity pmtivired gririty against protense inhihitors, Yhisinformation cun
trefp guids future sraaiment decidons.

Monogram Biosciences HCV Tests

Name Clinical Use

HCV Viral Load Quantifies amount of HCV viral RNA

HCV Genotype (subtype) Determines viral genciype (subtype) 1-8

Interleukin 28B (IL28B) | Determines IL28B polymorphism associated with
polymorphism response to peg IFN/ribavirin

HCV GenoSure NS3/4A | Determines genotypic resistance for NS3/4A Pls
Drug Resistance

HCV FibroSURE Assessment of fibrosis and necroinflammatory
activity in liver

www.monogrambio.com www.monogrambio.com




HLA-B*5701

HLA-B*5701
DHHS Guidelines

B Screen for HLA-B*5701 before starting an
abacavir (ABC) —containing regimen

| EZiagen, Epzicom, Trizivir

B HLA-B*5701 positive patients should NOT be
prescribed ABC

E Record positive resuit as an allergy in medical
record

E IF HLA-B*5701 testing is not available, it is

reascnable to initiate ABC with clinical
counseling and monitoring for signs of HSR

DHHS Guidelines, 2012

Incidence of HSR

& Hypersensitivity to abacavir was reported
in approximately 8% of 2,670 patients
(n=206) in 9 clinical trials (range 2% to
9%) with enroliment from November 1999
to February 2002

RE- WORK SLIDE

HLA-B*5701 Genotyping

B Patients who carry the HLA-B*5701 allele are at
high risk for experiencing a hypersensitivity
reaction to abacavir

E Prior to initiating therapy with abacavir,
screening for the HLA-B*5701 allele is
recommended

* EThis approach has been found to decrease the risk
of a hypersensitivity reaction

E Screening is also recommended prior to
reinitiation of abacavir in patients of unknown
HLA-B*5701 status who have previously
tolerated abacavir




ABC Hypersentivity-Related
Symptoms

Patient Warning Card
Abacavir Containing Regimens

Hypersensitivity-related symptoms reported with 210% Patient Warning Card
frequency in clinical studies [n=206 subjects] B
5 - Distibuted at pharmacy each time prescription
n £ is filled
40 .
50 mmmmmw:,:mﬂ
20 Tinah fand Te Wisteai fhork £ ASNERRC R haald %ﬁ%‘”&“” -
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10 s Burenss hmiat e w0
[ AT EiPs 1 i ans e ‘f&“m“”wﬁ?jé?z e
Symptom
C@é'.(http:llwww.cdc.gov CDC. hitp:/iwww.cdc.gov

HLA-B*5701
Specimen Collection

B Blood testing

B Buccal swabs

— Buccal results may have higher rates of
accuracy

— Serum results could be affected by recent
blood transfusion or bone marrow transplant

— |deal for geographically dispersed situations
B TAT: several days — 1 week

B Cost: varies :
— Limited or no insurance: voucher possible?

CDC. hitp:/iwww.cdc.gov

DNA extracted from cells

Interpreting HLA-B*5701 Results

B HLA-B*5701 Negative Proceed with dosing

B HLA-B*5701 Positive: Do not administer
abacavir containing regimen to patient
— Abacavir (Ziagen), Epzicom, Trizavir
— Document allergy in chart and with pharmacies
E Inform patient; provide allergy alerts
B Provide counseling related to ABC HSR to
patients testing negative

CDC. http:/www.cdc.gov




Quest Diagnostics
Tropism Assay

-HIV-1 Coreceptor Tropism
With Reflex to Ultradeep
Sequencing (UDS)

CDC. http:/imww.cdc.gov

Tuberculosis Blood Tests

Interferon-Gamma
Release Assays (IGRASs)

CODC. hitp:/iwww.cde.gov

Interferon-Gamma Release Assays

IGRA

B Measures how the immune system reacts
to the bacteria that cause TB

B Measures how strong a person’s immune
system reacts to TB bacteria by testing the
person’s blood

B Does not help differentiate LTBI from TB
disease

CDC. hitp:/fiwww.cdc.gov

How Do IGRAs Work?

B Measure a person’s immune reactivity to
M. tuberculosis

E WBCs from most persons that have been
infected with M. tuberculosis will release
interferon-gamma (IFN-g) when mixed
with antigens derived from M. tuberculosis

E Fresh blood samples are mixed with
antigens and controls

CDC. http:/Aww.cdc.gov




FDA Approved IGRAs

E QuantiFERON®-TB Gold In-Tube test
(QFT-GIT)

ET-SPOT®

CDC. hitp:/iwww.cdc.gov

Interpretation

B Positive IGRA
— Patient has been infected with TB bacteria

~ Additional testing needed to determine if patient has
latent TB infection or TB disease

g Negative IGRA
— Person’s blood did not react to the test
— Latent TB or TB disease not likely

E /GRAs are not affected by prior BCG vaccination
and are not expected to give false positive
results

CDC. hitp:/fiwww.cdc.gov

Differences in IGRAS

QFT-GIT T-Spot

Process PBMCs
within 8 hours, or if
T-Cell Xtend is used,
within 30 hours

Process whole blood

Initial Process within 16 hours

Number of IFN-g
producing cells {(spots)

[FN-g concentration
Measurement

Positive, negative,
indeterminate,
borderline

Positive, negative,

Possible Results indeterminate

CDC. hitp:/mww.cdc.gov

Advantages of IGRAs

E Requires a single patient visit to conduct
the test

B Results can be available within 24 hours

E Does not boost responses measured by
subsequent tests

E Prior BCG vaccination does not cause
false positive IGRA test

CDC. http:/fwww.cdc.gov




IGRA Limitations and
Disadvantages
& Blood samples must be processed within

8-30 hours after collection while WBCs are

still viable

E Errors in collecting or transporting blood
specimens or in running and interpreting
the assay can decrease the accuracy

E Limited data on use of IGRAs to predict
who will progress to TB disease in the
future

CDC. hitp:./fAwww.cdc.gov

IGRA Limitations and
Disadvantages

E Limited data on the use of IGRAs for:
— Children younger than 5 years of age
— Persons recently exposed to MTB
— Immuno-compromised persons
— Serial testing

E Testing may be expensive

CDC. hitp://www.cdc.gov

Interpreting IGRA Test

B Based on amount of IFN-g that's released
or on number of celis that release IFN-g

B Qualitative interpretation: positive,
negative, indeterminate

E Quantitative interpretation: Nil, TB, and
Mitogen concentrations or spot counts

CDC. hitp:/ivww.cdc.gov

An Aid In Diagnosing TB

E Positive: suggests that MTB infection is
likely

E Negative: suggests that MTB infection is
unlikely

 Indeterminate: uncertain likelihood of MTB

e Borderline T-Spot: uncertain likelihood of
MTB

CDC. hitp:/iwww.cdc.gov




LTBI Diagnosis

B Requires that TB disease be excluded by
medical evaluation
— Signs and symptoms suggestive of TB
— Chest X-ray
— Sputum (or other specimen samples)

CDC. hitp:/fwww.cde.gov

When to Use IGRA Tests

E Used in place of TST in all situations in
which CDC recommends TST as an aid in
diagnosing MTB infection
— Contact investigations
— Testing during pregnancy

— Screening of health care workers and others
undergoing serial evaluation for MTB

— Consider in HIV infected patients who are
non-adherent to TST {not a COC recommendation)

CDC. hitp://www.cdc.gov

HIV Home Rapid Testing
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FPA app first over-th hi rapld HiV test

The U.S. Feod and Drug Administration 10¢ay approved the SraQuithk [n-Home HIY Tegt, the firsl over-the-counter home-use rapic HIV test Kil to defed the presence of
antipadies 1o Auman imnunedeficiency virus ipe 1{HK-1; and type 2 {HIV-2) HIY is the sirus that causes acquired immune deficiency sindiome (A0S
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moniths. The lest as the petential to idenlify large Rumbers of previousiy unciegnesed HI¥ infeciions especially f used by these uniikely 1 use slansara scraening
methggs.

The Centers for Dizease Control and Prevention estimates thal 1.2 million peopis in the Unlted States are ivifig wilh HIY infection, About one in Tive are not awsre they are
Infactes. There are agoul 50.000 new HY infections evary 7ear. Many of these ngv infeglions are transmitied lom people who are unaware ol thelr HIV siatus,

“Kngwing your glatug :s &n important tadar in e effait Lo preventthe spread of HIVY sale Karen Hidthun, AT director of the FOA's Cenler for Biolegics Evaluation ang
. "The ofan ol ler fi Tapid MIV et ¥it praviass another eption for individuals 1o gst tested sothal they can sesk medical care, it
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Clinical stugies for seltesling have shown thal ths Dreuick In-Hame HIY Testhas an expecied pedoraiance ol 92 parcentor 1831 sansitiily, the percenlage of resuils thal
will be positive when HIY is presenl This means Ihat enefaise negatie resull would be expeclad oul of every 12 tesi resulls inHiv-infected Ingtaduals




OraQuick Test

E Close to 100% accurate when it indicates
that someone is NOT infected, and in fact,
is not infected

B 93% accurate when it says that someone
is not infected and the person actually
does have HIV, though the body is not yet
producing antibodies

Home HIV Testing

E Products now on the market

& Primary purpose: person can find out
privately if they have HIV

E Secondary: 70% of clinical study patients
stated they would screen for potential
sexual partner

E Cost: $40 per test

E Could result in unprotected sex: risk of HIV
and other STis

hitp:/Aww. oragquick.com/

s~ The first in-home

oraguick.  Oral HIV test

+ Fast: Results in 20 minufes,

http:/Amww.oraguick.com/

OraQuick In-Home HIV Test

B Qualitative test that is designed to be
visually read and tests for the presence of
antibodies to HIV-1 and HIV-2

B Oral swab

E Results in 20 minutes

e FDA approved 7/3/12 for age 17+
B Toll free support available 24/7

http://www.craquick.com/




Ora-Quick In-Home HIV Test

& Specificity: 99.8%
— The percentage of resuits that will be negative when
HIV is not present

— One false positive would be expected out of every
5,000 tests in uninfected individuals

B Sensitivity: 91.67%
— The percentage of results that will be positive when
HIV is present

— One false negative test would be expected out of
every 12 test results in HIV-infected individuals

YaCiuick Designed for Consumer Use.

g Basch bust b3 Ingluies stxp bu-step matrections
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http:/iwww.oraquick.com/

Home Testing: Oral Swab

g Pro E Con
g More privacy & More expensive
& 24 hour hotline e Patient error in sampling /
E Usually more confidential interpretation
& Patients may be testing

too early

& Confidentiality could be
compromisea: kit in trash,
credit card or store
receipt

& No guarenteed
counseling and education

& False negative results
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Overcome Barriers to Testing

E Fear of a positive test result
B Privacy

hitp:/imvww.oraguick.com/
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This at-Home HIV Test Looks Simple,
but Is It Accurate?

B e o T

For the firsi time, the Food and Drug Adminisiration has approved over-the-counter IV fests for
consumer usr. How effective are they. really?

HRS et premises to Celivar cemms i 3 B2 08 80 mivales (han GrasarRes

Last weak the FDA 2pproved the st 2t-home HIV testing kit for direci sales 1o consutners. With

O . in 2 mmtre: of misutes. miost any aduit might check for entibodies to the virus that causes AF0x3
Atready the device i in wid g use by Lealth care professiomals in the United States aind some 55 other
5 . The FDA's Gerision Gidn't foliow 3 recent ad in medical sci anoiagy- Rather, it
reflects a shift i officials’ atitedes shoat the diseaze -- and the capability of exdmary fndividuals 1o handle

redice! information. .




Drug Resistance Testing:
DHHS Recommendations

B All HIV-infected individuals entering care, regardless
of whether therapy will be initiated

& If therapy is deferred
— Repeat testing prior to initiating antiretroviral therapy
E All patients on therapy with virologic failure

E All pregnant women prior to initiation of therapy

— Those entering pregnancy with detectable HIV RNA levels
while on therapy

DHHS. : http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL. pdf.
Revision March 27, 2012.

Genotype

E Most genotype assays involve sequencing RT and protease
genes to detect mutation

— Sequence of bases (A,C,T,G) coding for aming acids that comprise
viral proteins

— Expressed as the coded amino acid and position (eg, M184)
— If mutated, the change is indicated after the position (eg, M184V)

E Results available within 1 to 2 weeks
E Interpretation of results usually requires a specialist

DHHS. Available at: http:/Awww . aidsinfo.nih.gov/ContentFilesfAdultandAdolescentGL pdf.
Revision March 27, 2012,
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