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Maraviroc — A
CCR5 antagonist

Practical Issues with
Phenotypic Trofile Test

Relatively slow
Expensive

Requires relatively large fresh blood
draw with pVL >1000

Performed only in S. San Francisco
Relatively high failure rate
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Why Genotype ?

Determinants of tropism mainly (perhaps not
exclusively) in V3 region

Faster, cheaper and much more broadly available
than other methods

Already routine in many places for routine
resistance testing

New technology allows sensitive detection of
minority species

Results and Algorithms
(Simplified)

CTRPSNNTRRG H GPGRAFYTTGEI | GCDI RQAHC

CTRPSN@@GPGRAFYTT@l GDI RQAHC

Sequence put through an algorithm
called “g2P” (Geno2Pheno)




Interpretation

« The“false positive rate” is the estimated
probability that a sample in incorrectly
called X4

e The lower the g2P fpr, the more certain we
are that the sample is X4

fpr cut-offs for interpreting genotype

Motivate&1029 Studies

Viral Load

Undetectable

10

|

<2 (N=69)

>5.75 (N=754) m{ p T
Trofile X4 (N=111)
Trofile RS (N=795)
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Centre for Excellence

in HIV/AIDS

Tropism Genotype report

R5

The virus had a fpr value of 46 using the g2p algorithm. Values below 6 are predictive of non-R5 virus.

Standard:
Sequence:

Patient/Sample Details Test Details Physician Details
Name: X Sample ID: E79256
Sample Date:  17-5ep-1997
Patient ID: Study Name: W3_TROPISM
Birthdate: Request Date:
TROPISM

Virus can not use CXCR4 co-receptors to

enter the CD4+ cell.
antagonists is acceptable.

Alignment

Use of CCR5

b}‘"’& British Columbia

"l

in HIV/AIDS

Centre for Excellence

Inquiries to: Fichard Harrigan
lence in HIV/AIDS

t
1¥8, Canada

Tropism Genotype report

Non-R5

Patient/Sample Details Test Details Physician Details
Name: X Sample ID: E79243
Sample Date:  26-Feb-1597
Patient ID: Study Name: W3_TROPISM
Birthdate: Request Date:
TROPISM

Virus can use CXCR4 co-receptors to enter
the CD4+ cell. Use of CCR5 antagonists is
not recommended.

The virus had a fpr value of 3 using the g2p algorithm. Values below 6 are predictive of non-R5 virus.

Standard:
Seguence:

Angnment

CTRENNE
CTRENNNTREGLY.

TRKSIRIG
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Estimation of Relative Fithess in
Presence of MVC
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Relationship between Population
g2P score and %X4 by quantitative
“deep” sequencing
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Comparisons of Assays —
MERIT Primary Outcome*

MVC arm EFV Difference*

Trofile 235/360 250/361 -4.20

65% 69%

ESTA 213/311 207/303 -0.17

68% 68%

Population-based V3
212/318 214/315

67% 68%

“Deep” Sequencing
210/312 217/316

67% 69%

*MVC not approved in EU in drug naive patients

Comparisons of Assays —
MERIT Primary Outcome*
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(Almost) Unbiased Estimation of
Tropism Prediction from therapy
experienced patients
(MOTIVATE/1029)

Proportion with pVL response

60.3%

38/88 (43%)

66.0%

46/122 (38%)

O R5 M non-R5

64.4%
59.3% 9.6%

37/83 (45%)
47/104 (45%)

44/113 (39%)

Original
Trofile

ESTA

454 Seq  Pop Seq Pop Seq
(5.75 FPR) (10.0 FPR)

Tropism Assay

Accuracy
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Testing HIV DNA for Tropism

Why DNA ?

» Vast majority of patients now have HIV
RNA pVL below 50 copies/mL

« HIV DNA levels not affected very much by
therapy

» Could also test last detectable viral load
sample (if available)

12



Percentage of Patients

Trends in Viral Load Suppression
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HIV DNA-based methods were good
predictors of pVL response to MVC
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Percentage of patients with pVL <50

...with similar rates of response for R5s
whether testing plasma RNA or DNA

60%

50%

40% -

30%
DeepSeq DNA R5 (N=69)

0% ==PopSeq DNA R5 (N=78)
DeepSeq R5 (N=71)
PopSeq RNA R5 (N=97)

10% A ==Trofile RS (N=79)

0% T T T

0

T
10 20 30 40 50
Weeks on treatment

Coefficient of variation

160% -

120% A

80% -

40% A

0% -

Note that Genotype scores were much more
variable in the PBMC compartment

« Compared to plasma, PBMC samples gave more
variable geno2pheno values across the triplicate
amplifications performed for PopSeq

* i.e., the three g2p values were more likely to differ in
the PBMC vs the plasma
—PBMC
Plasma
0% 25'% 50'% 75'% 106% . Differe_nces be_\tween the compartmer_ns may arise
Cumulative Percentile from different input copy number (which is

unknown for PBMCs)
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Where are we heading?
Automation and Deep Sequencing

=

Assertions — How to do the test

» For genotype, prefer the g2p model

» The default settings on the g2p website (“German
Recommendations”) are probably way too conservative

» BUT think about clinical parameters when interpreting any
results

» Replicate PCR reactions should be done if you are testing
low viral load samples (<5000 copies?) or proviral DNA
samples

» Labs should participate in external sample exchange

4/13/2011
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Assertions — How to use the drugs

Earlier use of CCR5 antagonists is preferable

— Natural history suggests increased X4 prevalence
with very low CD4 count (below 25 or 50)

— More likely to waste time & money
(a test result of X4 is relatively rare above 50 CD4
cells)

— Response is reduced below CD4 of ~25-50
regardless of the test method or results

Conclusions

» Tropism testing by V3 genotyping is an
attractive method of determining HIV
tropism

* DNA testing works, but perhaps not quite
as well as testing HIV RNA

e Attention to the PATIENT not the test!
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