DEPARTMENT OF THE ARMY
WALTER REED ARMY INSTITUTE OF RESEARCH
HIV DIAGNOSTICS AND REFERENCE LABORATORY
9100 Brookville Rd, BLDG 508
Silver Spring, MD 20910

¥ REPLY TO
ATTENTION OF

MCMR-UWA-A 23 March 2015

MEMORANDUM FOR HIV Diagnostics and Reference Laboratory (HDRL) Customers

SUBJECT: Changes to HIV-1 Genotype Assay, Effective 01 April 2015

1. The purpose of this memo is to notify customers of upcoming changes to the HIV-1
Genotype Assay performed by HDRL (2 pages).

2. Effective 01 April 2015, HDRL will switch from the Siemens TruGene HIV-1 Genotype
Assay to the Abbott ViroSeq HIV-1 Genotype Assay.

3. HIV-1 viral loads must now be >2000 copies/ml and have been performed within 30 days
for the assay to be performed. Note: if viral load is >1000 - <2000 copies/ml, testing may be
performed, but a resistance profile may not be generated.

4. The new genotype reports will look similar to the previous reports.

5. Customers will receive nucleoside reverse transcriptase, non- nucleoside reverse transcriptase
and protease inhibitor class resistance, as well as the HIV-1 subtype and applicable mutations.

6. The drugs tested for resistance in the ViroSeq genotype assay are as follows:

EMTRIVA® (emtricitabine, FTC)
EPIVIR® (lamivudine, 3TC)
RETROVIR® (zidovudine, ZDV)
VIDEX® (didanosine, ddl)
VIREAD® (tenofovir, TDF)
ZERIT® (stavudine, d4T)
ZIAGEN® (abacavir, ABC)
EDURANT® (rilpivirine, RPV)
INTELENCE® (etravirine, ETR)
SUSTIVA® (efavirenz, EFV)
VIRAMUNE® (nevirapine, NVP)
APTIVUS® (tipranavir, TPV)

. CRIXIVAN® (indinavir, IDV)
FORTOVASE/INVIRASE® (saquinavir, SQV)
KALETRA® (lepinavir+ritonavir, LPV)
LEXIVA® (fosamprenavir, FPV)
PREZISTA® (darunavir, DRV)
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r. REYATAZ® (atazanavir, ATV)
s. VIRACEPT® (nelfinavir, NFV)

7. The switch from the Siemens HIV-1 TruGene Genotype assay to the Abbott HIV-1 ViroSeq
genotype assay is due to the manufacturer’s discontinuation of the TruGene kit.

8. HDRL is in the process of developing and validating an Integrase genotype assay. More
information will be made available in memo format closer to implementation.

9. Please retain a copy of this memorandum for your records.

10. Point of contact is the undersigned at (301) 319-3173 or jstewart@hivresearch.org.

Encls
1. Sample Report (6 pages)

Laboratory Manager
HIV Diagnostics and Reference Laboratory



ViroSeq® HIV-1 Antiretroviral Drug Resistance

PatientiD: - Institution Name: HDRL
Accession Number: - Report Generated by:  Administrator
Sample Name: Sample Report Report Date & Time:  Mar 27, 2015 8:22:09 AM

Drug Resistance:

NRTI Class Evidence of Resistance

Evidence of Resistance

JURANT® (rilp None

None

nevirap

g

e,

Evidence of Resistance

None

NOTE: At least one mutation used to determine Evidence of Resistance for this drug has not been fully validated.

NOTE: At least one mutation used to determine Evidence of Resistance for this drug has not been clinically verified.

NOTE: For at least one mutation used to evaluate Evidence of Resistance for this drug, both notes above apply.

+ Evidence of Resistance for Protease Inhibitors estimates response to ritonavir-boosted regimens. Refer to section titted "Notes on Evidence of Resistance”

Notes on Evidence of Resistance:

Resistance Mutations present constitute a high level of genetic evidence for viral resistance

Possible Resistance Mutations present suggest the possibility of viral resistance

None There is insufficient evidence for viral resistance

The protease inhibitor (Pi) evidence of resistance interpretations were developed to estimate the expected virological response to standard doses of protease inhibitors with
pharmacokinetic boosting by ritonavir. This has become the most common method of administering each of the protease inhibitors, except nelfinavir (ref. 1), to ensure adequate drug
levels in ali patients. Boosted Pls are more active in the presence of resistance than non-boosted Pls. (ref. 2,3)
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ViroSeg® HIV-

ntiretroviral Drug Resistance Report

Patient ID: Institution Name: HDRL
Accession Number: - Report Generated by:  Administrator
Sample Name: Sample Report Report Date & Time: Mar 27, 2015 8:22:09 AM

Drug Resistance Mutations Identified:
NRTI Class:

None

NNRTI Class:

None

Pl Class:

None

Additional Mutations:

Additional Mutations: The following amino acids differing from the reference sequence (HXB-2, accession number K03455) at the indicated
codon positions were identified and may be useful as a baseline determination of virus genotype.

Protease
V3l, 115V, G16E, M361, R57K, 172V
RT

T39S, E122P, 1142V, F171Y, K173A, Q174K, R211K, L214F, V245I, E248N, D250k, R277K, 1293V, Q334Y
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Patient Information:

Accession Number
Assay Operator Name
Institution Name
Physician

Field 1

Field 2

Date Drawn

Patient Information

ID

First Name
Middle Name
Last Name
Gender

Date of Birth

Not Available

Site Information:

Institution Name
Department Name
Lab Director
Address 1
Address 2

Mail Stop

City
State/Province
ZIP / Postal Code
Country

Phone

Fax

Contact Email
Website URL

HDRL

Sheila Peel

9100 Brookville Rd
BLDG 508

Silver Spring

MD

20910
301-319-3123
301-319-3502

HIVRESEARCH.ORG

Comments:

Review & Release of Results:

Signature / Date:

Name(Print) / Title:

Notes:

FOR IN VITRO DIAGNOSTIC USE

ViroSeq® HIV-1 Genotyping Software v3.0.1.6

Page 3 of 6




ViroSeg® HIV-1 Antiretroviral Drug Resistance Report

HIV-1 Resistance Mutation List:
NRTI Class Mutations Included within the Algorithm

EPIVIR® (lamivudine, 3TC)
{184V, M1841)
[6%ins**, K66R,Q1510]
(V751*,69del™, KBEN***,K219Q,K219R*** L. 210W,D67T*** D67S*** D67N*,Q151L*** D67E,DE7H***, D7 G*** K70T***,
AB2V,T215Y,F116Y M41L,F77L,K219E K70E** 67del** K70G*** K70Q*** K70R,K70S*** K219N*** K70N*** T215F)

EMTRIVA® (emtricitabine, FTC)
{M184V, 1841}
[69ins*" K65R,Q151M]
(V751*,69del™* KB5N*** K219Q,K219R*** L210W,DB7T***,D67S*** DE7N*,Q151L*** DE7E,DB7H*** DB7G*** K70T***,
AB2V,T215Y,F116Y,M41L,F77L K219E K70E** 67del** K70G*** K70Q*** K70R,K708*** K219N*** K70N*** T215F)

VIDEX® (didanosine, dd|)

{HBER,L741 L74V,01510M,6%Ins™}

[KEEN*™*,69del™* QT181L*** 67 del** VIEM***, T6OD, KT0E** KT0G*** VT5T**]

(K219Q,K219R™* A62V,T21568*** F116Y ,T215Y, T215V*** M41L, T215L** T215N*** T215E** T215D*** T215C***,
T2151"* T218F V751* TBOA™* T215A*** V758*** L210W,DB7T*** D67S*** D67N* TEON*** V75A*** DB7E, TS **,
DE7H** DE7G** K70T** M184V,F77L, K219E,M1841** K70Q*** K70R, K70S*** K219N*** K70N***)

ZERIT® (stavudine, d4T)

{Q1510,T215Y, T215F,69ins™, V7EM** V75 T}

[K65R, 69del***, Q151L** T2155™, T215V** T215L % 6 7del T21 5N*** T215E5* T2150%+ T215C** T215*
T215A* V758 V154 K70E** KT0R]

(KB5N™*K219Q,K219R*** AG2V,F116Y,M41L,V75I* TE9A** T69D,L210W,D67T** DB7S*** DB7N* TEIN*** DB7E,
T69S**,DE7H*** DB7G** K70T*** F77L,K219E, K70Q*** K70S** K219N*** K70N*)

<M184V,M1841>

ZIAGEN® (abacavir, ABC)
{68Ins™ KEEBR, QST Y118F}
[L741,6def* KEEN** L 74V, Q18115 K70E*** 6§ 7del* K70G***]
(V7517 T215A™* K219Q,K219R*** L210W,DG7T***,D67S***,D67N* DE7E, D6 7H*** DB7G*** K70T*** M184V, AB2V,

T2155** T215Y,F1168Y,T215V*** M41L, T215L*** F77L,K219E, T215N*** V75T*** T215E*** M1841** T215D*** K70Q***,
T215C** K70R,K705*** T2151*** K219N*** K70N*** T215F)

VIREAD® (tenofovir, TDF)
{69ins™", K65R}
[K65N™*,Q151M,K70E* K70G**]
(V751 L741°*,69del** T215A"* K219Q K219R*** L210W,D67T***,D67S** DE7N*,Q151L***, D6 7E DE7H* DE7G***,
K70T**,A62V,T2158** T215Y F116Y,T215V** M41L, T215L** F77L, K219E, T215N***,67del™* T215E***, T215D**,

K70Q** T215C*** K70R, K705, Y115F* T2151**K219N*** K70N*** T215F)
<M184V,M1841*>

RETROVIR® (zidovudine, ZDV)
{69ins™ Q1B1M, T218Y,T216F)
[T215A Q18TL " T2158%, T215V** T215L " T21 5N 67 del*** T215E* T21 8D, T215C** KT0R, T21 51}
(V751" T69A™ K219Q,T69D,K219R*** L2 10W,D67T** D67S*** D6 7N* T6ON*** D67E,DB7H*** T69S*** D67G*** AB2V

F116Y,M41L,F77L, K219E ,K219N***)
<KE5R KBEN™ M184V K70E"* M1841"

i

NNRTI Class Mutations Included within the Algorithm

INTELENCE® (etraviring, ETR)
Y181V Y1811}
fM230L 5 L1001 K101 P** G190Q* F227C** Y1810, G190E]
(E138G™* V1061™* H221Y*** E138A*** V179D*** V179E*** V179F** Y188L** M230I*** E138K*** V179L*** V179T***,
K101H*** L100V* AG8G*** K101E*,G190T** G190S*,G190V*** E138R*** G190A*,E138Q*** VI0I*** G190C***)
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ViroSeq® HIV-1 Antiretroviral

rug Resistance Report

NNRTI Class Mutations Included within the Algorithm

SUSTIVA® (efavirenz, EFV)
{V106M"
G190}

[M230L™ Y181V VT06A™ Y188H " L1000 K103 T P225H**" F227C** K238 T Y1811, GT90A* Y181C]
(E138G***,V106[*** H221Y*** V179D*** V108I* V179E*** \V179F *** M230I*** E138K*** V179L*** K101Q*** V179T***,
K101H** L100V** AQ8G*** Y318F*** K238N*** F227L*** K101E* E138R*** E138Q*** VO0I***)

SEBL ITOIN, K01 P Y4880 K1038, G1900 KI103H, G190T,G1808%, G190V, G150C

VIRAMUNE® (nevirapine, NVP)

{M230L7 Y181V V10EM™ Y1881 VIOBAM Y188H ™ KON, K10 1P Y1880 K10 T K1638%, G100,
KEOSH™ ", G190T" G1908  F227C G180V Y1811, G190A%,G1800C G100E Y1810

[H2300 L 100K, Y31 8F* P225H** F2271. 7" KT0TE* K238 T}

(E138G™** V1061** H221Y*** V179D*** V1081*, V179E*** V179F*** E138K*** V179L.** K101Q*** V179T*** K101H***,
L100V*** A98G*** K238N*** E138R*** E138Q*** VIO0I***)

EDURANT® (rilpivirine, RPV)
V18IV Y188L 7 K101 P F227C Y1811
[MZ230L % M2301* E138K** L1001, G106 Y181C,G190E]
(E138G™* V1061 H221Y*** E138A*** V179D*** V179E*** V179F*** V179L*** V179T*** K101H*** L100V*** AQ8G***,
K101E*,G190T***,G190S*,G190V*** E138R*** G190A* E138Q*** VO0I*** G190C***)

Pl Class Mutations Included within the Algorithm

APTIVUS® (tipranavir, TPV)
[184V, VE2L. [84A*** VB82T]
(V82M** V321* V82C*** LOOM,V82F** L33F* I54A*** 147V* L10I, K43T*** 1548*** T74P*** |54V, L10R** 154 T* A71L***,

184C ™, QB8E™ 10V~ 147A*** AT1V,154M*** L10Y*** A7T1T* \VV82S8** M46L* A711*** N83D*** M46I)
SL 7BV 241 1B0LT 1541 150V >

CRIXIVAN® (indinavir, IDV)
{1B4AMy
[184V, LOOM IB4CH V82T, VB2S™ LT6V " V82M** VB2A,V82C* V82F*]
(MABV™* GABA*™* V321* GT3A** F53L* [54A*** L241*** 147V* L10I,L10F* 154S*** |54V, T74P*** |54T*, |54M*** 1541 ***
G48T***,G488*™,G48V,M46L*,G48Q** G48L*** G48M*** M46I,N83D*** V82L*** N88S*** G73T*** G73S* L10R**,
ATL L0V I47AY ATTV,L10Y** A71T* G73C** AT11***)

<{HOLF

FORTOVASE® / INVIRASE® (saquinavir, SQV)
{IBAV,GABA™ IB4CH IB4A" GABT** GABS™* GABV,GABQ™ GABL™™ GASM™
[L90M]

(V82A,V82C™* G73A* V82F** F53L* L241™** I54A*** LL101,154S*** G73T*** T74P*** G735*,154V,L10R**,154T* A71L***,

L10OV*A71V,I54M** A71T* L10Y*** 154 V82T V82S**, G73C** M46L* A711** N83D*** M46l)
<76V IBOLS (47 A

KALETRA® (lopinavir + ritonavir, LPV)
AT A
[IB4A* IS0V L 76\/***]
(M46V*** 184V, G48A ™ V32|* |L9OM,G73A*** FB3L* LI3F* 154A%* L241** 147V* L101,L10F* 154S*** |54V  T74P*** |54 T*

[84C™*, I54M*** 154 V82T, G48T*** V825**,G48S*** G48V,M46L.* G48Q***,G48L*** G48M™** M46I,N83D*** V82M**,
V82l V82A,V82C** V82F** G73T** ,G73S* L10R** A71L** L10V* A71V,L10Y*** A71T*G73C*** A711***)

<I5OL >

PREZISTA® (darunavir, DRV)

(VA= L76V*** G73T** I84V, T74P**, G735" 184C*** V321*, I84A™* LBOV*** I4TA™, GT3A"* [54N***,V82F**, L 33F*,
I54L** 150\/** 147V/* G73C***,L10F*)
<1501, N8BS >
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eqg® HIV-1 Antiretroviral Drug Resistance Report

PI Class Mutations Included within the Algorithm

REYATAZ® (atazanavir, ATV)
{184V, 84T [BOL™ IB4A™ N8BS}
[G48A™ G4BT G488 G48Y,G48Q ™ G4BL " G48M***]
(M46V*** V321* LOOM,G73A*** F53L* L33F*, I54A*** L24*** L101,1548*** N88G™***,154V, T74P*** |54T* |B4M*** |54 ***
V82T, V82S** M46L*,M461,N83D*** V82M** V82L*** V82A V82C*** V82F** N88T*** G73T*** G735*,L10R** A71L***

L10V* A71V,L10Y** A71T* G73C*** AT 11**%)
<L7BV
VIRACEPT® (neffinavir, NFV)
{184V, L.O0M, DSON, 1840 18447 NEBD" NEBE )
[G48A™ IB4A™ NBEG™ 1545 IB4V 14T ISR, 1641 VB2 T, GAST*** L 231 V828" G48S***, 48V, M46L.%,
GABQ™ ™, GABL ™, GABM™*, MABI, V8 2A, V820 V8 2F* NEET*]
(M4BV*** V321* K20T*** G73A*** L241*** 147V* L10I,L10F* T74P*** N83D*** V82M** V82L*** G73T*** G73S*,L10R**,
ATIL** L1OV* [47A** AT1V,L10Y*** A71T* G73C*** A711**%)

<|5OL
LEXIVA® (fosamprenavir, FPV)
{LTBV 184V IBACH 1844 I4T MM IBAM™ IB4LY 150V
[V82E* 147V
(MABV*** V111 VB2M™* V82L**,V82A V32[* V82C** LOOM,G73A**, L33F* I54A™ L 101, L10F* I548 ™, G73T*** T74P*,
G735%154V,L10R™ [54T* A71L*** L10V* L8QV*** A71V,L10Y*** A71T* V82T V82S** G73C** M46L* A711** N83D***,

M461)
<NBBS* 15017

Mutation Notations Key:

{Red Bold Curly Bracket} Presence of this mutation alone confers viral resistance
[Blue Bold-ltalics Square Bracket] Presence of this mutation alone confers the possibility of viral resistance
(Black Parenthesis) This mutation must appear with at least one other mutation to confer the possibility of viral resistance
<Giraen Angle Bracket» This mutation counters resistance
* NOTE: This mutation has not been fully validated
b NOTE: This mutation has not been clinically verified
i NOTE: For this mutation, both notes above apply
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