Section 8. Laboratory Considerations

8.1 Overview and General Guidance

This section contains information on the laboratory procedures performed in MTN-009 and
is intended to standardize laboratory procedures.

All laboratory procedures should be performed in accordance with the DAIDS Requirements
for DAIDS Funded and/or Sponsored Laboratories in Clinical Trials, the HPTN-MTN Network
Laboratory Manual, test kit/method package inserts (when applicable), and approved site
standard operating procedures (SOPs). The DAIDS requirements can be accessed at:

http://www3.niaid.nih.gov/research/resources/DAIDSCIlinRsrch/Laboratories.htm
The HPTN-MTN Network Laboratory manual can be accessed at:
www.mtnstopshiv.org

All site laboratories will be monitored by the MTN Network Laboratory (NL) which will utilize
information from DAIDS monitoring groups (PNL, IQA, VQA, etc) to monitor and certify
laboratories for testing. MTN NL approval of site laboratory proficiency is required prior to
site-specific study activation.

As transmission of HIV and other infectious agents can occur through contact with
contaminated needles, blood, blood products, and vaginal secretions, all study staff must
take appropriate precautions when collecting and handling biological specimens. Sites must
have appropriate written safety procedures in place before study initiation. Guidance on
universal precautions available from the US Centers for Disease Control and Prevention can
be found at the following websites:

http://www.cdc.gov/ncidod/dhgp/bp_universal_precautions.htmi

Some laboratory procedures will be performed in study site clinics or laboratories; others will
be performed in the MTN NL in Pittsburgh, PA. Table 8-1 lists for each test the testing
location, specimen type, specimen container and kit/method (if mandated).

Regardless of whether tests are performed in clinic or laboratory settings, study staff that
perform the tests must be trained in associated quality control (QC) procedures prior to
performing the tests for study purposes; training documentation should be available for
inspection at any time.

Ideally, one method, type of test kit, and/or combination of test kits will be used for each
protocol specified test throughout the duration of the study. Due to the duration of this study,
this may not be feasible. If for any reason a new or alternative method or kit must be used
after study initiation, site laboratory staff must perform a validation study of the new method
or test prior to changing methods. The MTN NL must be notified before the change and can
provide further guidance on validation requirements. Similarly, all labs must contact the MTN
NL in cases of changes to normal ranges.
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Table 8-1

Overview of Laboratory Testing Locations, Specimens, and Methods for MTN-009

Testing | Specimen Tube/ Specimen .
Ut Location Type Container Criteria NighiEiiee
Two different rapid
HIV antibody Local Plasma or EDTA tube/ ) tests; at least one
Whole Finger Locally defined
screen Lab . must be FDA-
Blood Stick
approved
Genetics Systems
Western Blot | -°¢@ Plasma EDTA Locally defined Bio-Rad FDA
Lab Tube
Approved
Network
Plasma HIV-1 |  Lab binema | EDTA tube | Pl A | Abbott RealTime
RNA Viral Load | (Virology < -70°C HIV-1 m2000 System
Core) B
HIV-1 Genetic | Moo 5 ml EDTA Gonotvoic
Resistance (Virolo Plasma EDTA tube Plasma frozen character)ilfation
Test 9y <-70°C
core)
CD4+ T Cell Local Whole , o
Count Lab Blood EDTA tube Locally defined Not specified
Categorization | Network
1 ml EDTA —
as recent or Lab Plasma EDTA tube Plasma frozen Sedia™ BED HIV-1
chronic (Virology <.70°C Incidence EIA
infection core) -

Sites are responsible to ensure that specimen volumes do not exceed what is described in
the informed consent process. The MTN NL may request details of collection containers and
volumes for this purpose. These blood draws will vary by site.

8.2 Specimen Labeling

All containers into which specimens are initially collected (e.g., urine collection cups, blood
collection tubes) will be labeled with SCHARP-provided Participant ID (PTID) labels. The
date the specimens are collected should also be entered on the label. If the date is
handwritten, it should be in indelible ink (such as a Sharpie pen). The visit code also may be
written on the label.

When specimens are tested at the local lab, any additional labeling required for on-site
specimen management and chain of custody will be performed in accordance with site
SOPs. The following specimens will be entered into Laboratory Data Management System
(LDMS) and labeled with LDMS-generated labels, using the “LDMS1” format: plasma for

storage.

See Section 8.3 for more information on use of LDMS for this study.
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8.3 Use of LDMS

LDMS is a computer program used to track the storage and shipping of laboratory
specimens. It is supported by the Frontier Science Foundation (FSTRF). LDMS must be
used at all sites to track the collection, storage, and shipment of plasma that will be sent to
the MTN NL for testing. LDMS shipping manifests will be used.

Detailed instructions for use of LDMS are provided at: https://www.fstrf.org/I[dms (may
require a password).

For MTN-009, use the LDMS1 label format.

All sites are required to maintain the current version of LDMS and monitor updates relating
to use of the LDMS. It is crucial to be aware of proper label formats to ensure that
specimens are correctly labeled. Sites are responsible to back up their LDMS data
(frequency determined by site) locally and to export their data to FSTRF (at least weekly).

Questions related to use of LDMS in MTN-015 may be directed to Edward Livant or LDMS

Technical (User) Support. Usual business hours for LDMS User Support are 7:30 am - 6:00
pm ET on Monday and Fridays and 7:30 am - 8:00 pm ET on Tuesdays, Wednesdays, and
Thursdays. During business hours, please contact LDMS User Support as follows:

Email: Idmshelp@fstrf.org
Phone: +716-834-0900, ext 7311
Fax: +716-898-7711

LDMS User Support can be paged via email during non-US business hours if you are locked
out of LDMS or experience errors that prevent you from completing LDMS lab work. To page
LDMS User Support, email LDMS pager 1, 2 or 3 (addresses shown in Table 3 below) and
include the following information in the body of your email:

o LDMS lab number (this is a three-digit number that is different from your network
assigned clinical site number)

e The full telephone number at which you can be reached, including the country code and
city code if you are outside the United States

e A short description of the problem

FSTRF no longer supports the use of pagers. The email addresses in Table 8-2 can still be
used as needed.

Table 8-2
LDMS User Support Paging Details
Pager Email Address
LDMS 1 Idmspager1@fstrf.org
LDMS 2 Idmspager2@fstrf.org
LDMS 3 Idmspager3@fstrf.org
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Each site must export its LDMS data to FSTRF on a weekly basis. Exported data are used
by the MTN Statistical and Data Management Center (SDMC) to generate a monthly
specimen repository report and to reconcile data entered in LDMS with data entered on
study case report forms. Any discrepancies identified during the reconciliation are included
in a monthly discrepancy report for each site. Sites are expected to resolve all discrepancies
within two weeks of receipt of the report. The MTN NL is responsible for reminding sites to
adhere to the two week timeframe and for following up with sites that do not resolve
discrepancies within two weeks. The MTN SDMC reviews the discrepancy reports for critical
samples that appear to be missing, and works with the NL and site staff to undertake
appropriate corrective action. All corrective action should be documented in paper-based
clinic and/or laboratory records as appropriate, and entered in the details section of LDMS.
The MTN NL and SDMC will discuss and document any items that, although resolved,
appear ‘irresolvable’ in LDMS.

Table 8-3 should be used as a guide when logging MTN-009 specimens into LDMS. Please
use the LDMS codes listed in the table when logging in specimens for each test listed.

Table 8-3
LDMS Specimen Management Guide to Logging in MTN-009 Specimens
Test Primary | Primary | Primary | Primary Aliquot Aliquot | Aliquot | Aliquot
Additive | Volume Units Derivative Sub Volume Units
Add/Der
Plasma for BLD EDT Variable mi PL 1/2 N/A 0.5 N/A
storage

Section Appendix 8-3 shows the LDMS tracking sheet to be used.
8.4 Blood Collection, Processing, Testing, and Storage

The blood tests performed at each study visit vary depending on the time point of the visit
and potentially the clinical presentation of the participant. Perform all tests according to site
SOPs and package inserts.

8.4.1 Specimen Collection and Initial Processing

Label all required tubes with a SCHARP-provided PTID label at the time of collection. After
collection, EDTA tubes should be gently inverted at least eight times after specimen
collection to prevent clotting. If whole blood is to be used for multiple tests, ensure that the
tube is well mixed before removing any specimen.

All enrolled participants will initially have a fingerstick for HIV rapid tests. If the either or both
of the results are positive, a venous sample will be drawn into EDTA vacutainers.

8.4.2 HIV-1 RNA Viral Load

HIV RNA viral load will be performed in the MTN Virology Core Laboratory from EDTA
plasma using the Abbott RealTime HIV-1 m2000 System. This assay is real-time PCR-
based, which has a lower limit of quantification of 40 copies/ml. All testing will be performed
according to Pittsburgh Virology Core SOPs and package inserts.

Follow plasma archive specimen requirements in Section 8.4.6
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8.4.3 HIV-1 Genotypic Resistance

HIV-1 standard genotypic resistance testing will take place at the MTN Virology Core
Laboratory using the ViroSeq™ HIV-1 Genotyping System.

HIV-1 sensitive genotypic resistance testing will take place at the MTN Virology Core
Laboratory. An in-house, allele-specific PCR assay will be used to detect the percent
frequency of the HIV-1 reverse transcriptase mutations K65R, K103N, Y181C and M184V/I
in HIV-1 from plasma samples of HIV-positive MTN-009 participants.

The preferred sample is five 1 ml aliquots; the minimum sample is four 1 ml aliquots. The
specimens are stored at < -70°C.

Follow plasma archive specimen requirements in Section 8.4.6
8.4.4 Recent/Chronic Infection

The Sedia™ BED HIV-1 Incidence Enzyme Immunoassay (EIA) will be performed in the
MTN Virology Core Laboratory from EDTA plasma. The Sedia™ assay is an in vitro
quantitative EIA for distinguishing recent HIV-1 infections from those which are long-term.
The test measures the proportion of HIV-1 specific IgG to total IgG in blood samples
including plasma. This assay is for research purposes only and is not intended for
diagnostic procedures or for determining clinical outcome or treatment. Results from this
assay cannot be given to participants for clinical management.

The BED EIA should only be done on confirmed HIV-1 seropositive specimens. Each
specimen will be tested in singlet. Samples with ODysq values > 1.2 will be classified as
long-term HIV infections. Samples with OD4s0_< 1.2 will be repeated in triplicate. ODyso
during confirmatory testing must be >0.8 to be classified as long-term infection (Figure 8-1).

Follow plasma archive specimen requirements in Section 8.4.6
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Figure 8-1
Algorithm for Interpreting Sedia™ BED EIA Results

Confirmed HIV-1
seropositive specimen

Screen: test in singlet

IfODn=>1.2 IfODn =1.2
Long-term seroconversion Confirmatory testing required

Confirmatory: test in triplicate

IfODn>0.8 IfODn < 0.8
Long-term seroconversion Recent seroconversion

8.4.5 CD4+ T Cell Count

Site laboratories will test EDTA whole blood by flow cytometry for absolute CD4+ T Cell
counts per local SOPs. Testing will be performed on FDA approved instruments per site
SOPs and package inserts. Sites must participate in United Kingdom External Quality
Assurance (UKNEQAS) programs and be approved by the Immunology Quality Assurance
(IQA) group to perform this testing.

8.4.6 Plasma Archive

Plasma will be processed and stored at all visits. Plasma will be stored at <-70°C and
logged into LDMS. If held at room temperature, plasma must be frozen within 4 hours of
collection. If refrigerated or on ice, plasma must be frozen within 24 hours of collection.

At visits when plasma archive is required, store all available plasma in 1 mL aliquots. The
desired amount of plasma per required visit is at least 8 mL of plasma with a minimum of 6
ml. Notify the MTN NL of any cases of less then 6 mL being stored.

8.4.7 Rapid HIV and Western Blot Testing

Plasma or whole blood will be tested for HIV using tests that have been validated at the
study site. At all sites, HIV infection status will be assessed per the testing algorithm in
protocol Appendices Il; these algorithms are also provided in appendix 8-1.

Sites will use two rapid HIV tests at screening. At least one of the rapid tests must be FDA
approved. A second qualified staff member must read and verify results within allowable
time frame for the tests.
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If both rapids are negative, the participant will be considered HIV-uninfected. If both are
positive, the participant will be considered HIV-infected.

If the rapid tests are discordant, i.e., one rapid test is positive and one is negative, the
Genetic Systems FDA-approved WB will be performed. Inform the MTN NL whenever
discordant results are obtained. The NL may provide technical guidance at this time if
needed; however WB testing at the local lab should proceed immediately upon identification
of at least one discordant rapid tests.

If the WB is negative, the participant will be considered HIV-uninfected. If the WB is positive,
the participant will be considered HIV-infected. If the WB is indeterminate, consult the NL
for guidance.

All participants who have 2 positive rapid tests or a positive Western Blot will have plasma
stored for testing at the NL and a CD4 count done locally.
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Section Appendix 8-1 MTN 009 HIV Algorithm for Determination of HIV Infection

APPENDIX Il: MTN-009 Algorithm for Determination of HIV Infection
Report to STOP
participant as START Report to
HIV infecled. + 2 different —I= » Pparticipant
Continue rapid tests as HIV
testing uninfected
7 o
DISCORDANT
Requires additional
testing. Notify network lab
¥
HIV Viral
Load + Western
B Blot
= orind
Consult network lab for
follow up
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Section Appendix 8-2 MTN 009 HIV Algorithm for Determination of HIV Infection
From Bennett et al. (2009) Drug Resistance Mutations for Surveillance of Transmitted HIV-1 Drug-
Resistance: 2009 Update PL0S One. 4(3): e4724.

Nucleoside RT Inhbitor Surveillance Drug Resistance Mutations

Table 2. Nudeoside RT Inhibitor Surveillance Drug Resistance Mutation [SDRM) List 34 Mutations at 15 Positions
Mo Rx
| Position AN Lists Mew A ) AE (%] MG (%] B P [ ] D%l Fi®l GPel  Max ) Max Rx %)
Number of indviduals 1305 ] 1,035 5,672 2020 24 265 a0 11,586 14,621
a L 5 o k] al K] a 12 a a 12 ]
[ L] 5 a1 a a a2 a a a az 1]
ar N 5 a a a a a a a a a a4
] 4 a a al a2 a1 a a a az 15
£ 3 J o a a a a a a a a 17
=] (1] i a1 a a a a a a a ai A
CH 5 a a a a a a a a a 12
ma R 5 a a3 a az a a a a a3 -]
E 5 J a a a a a a a a a 14
T4 W 5 a a a a a a a oz oz s
1 4 a a a a a a a a a 13
™ L] 4 a s a a a a a a as ag
T & a a a a a a a a a 27
.i. 3 a a a a a1 a a a a1 [:F]
5 3 a a a a a a a a a 14
e L 3 a k] a a1 a a a a a3 20
ns ¥ 5 a a a a a a a a a 14
ns ¥ 3 a a1 a a a a a a a1 33
151 L] 5 a a a a a a a a a 53
184 W 5 az a1 a2 a2 a1 0.6 a a as &1
1 5 a k] a1 a a a3 a a a3 8
g W 5 a a a a a a a a 25
ns ¥ 5 oz a a a a a a a oz -]
F 5 a1 a a a a a a an rl
1 3 az a1 a a a a a a az 57
-1 3 a a1 a1 o4 a a o4 a a4 1]
C 3 a a a az a a a a az 13
D 3 a a a o4 a ] a a a4 [:F]
W 3 a a a a a a a a a 1.4
E 3 a a a a1 a a a a a1 A |
ng 4] 5 az o4 a4 a a a a a a4 5
E 5 a a a a a a a a a 94
M 4 a1 a4 az al a a a a a4 1]
] 4 az a al a1 a1 a a a a1 22
Sum of Frevalences: 14 29 13 23 0.6 2.4 0.4 13 ]
Albbrew atioins: Pos - amino sod posstion; AR - amino ackd dfesenoe Som consensus B Lists - Mumber of mutaton kst with the mutason New - mutstions not

pesentaon the 2007 SOAM list; Mo fe - highest prevalen e n unteated persons in any of the 8 listed subtypes; Ma fix - Prealence of e mutstion in e subtgpe with
the highest presalence of the mutaton provided e mautataon is present in vinses from teo or more ndividuals. Undesined bold mutations are those with a
peevalence = 0.5% that are nonetheiess induded beause the >>0.5% prevdenae is in anly one subtype with feser than 1000 sequenoes valahie for amlyd:

diar] 8137 1 oumnal pon e GO04724 8 02
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Non-Nucleoside RT Inhibitor Surveillance Drug Resistance Mutations

Table 3. Non-Mudeoside RT Inhibitor Surveillance Drug Resistance Mutation (SDRM) List 19 Mutations at 10 Positions
Mo Rx

|Position AN Lists Mew A% AE (% AG(%] B (% € (%] DREe] FPEel GEe)  Max % Max Ru (%
Aumber of indviduals 1,305 7O 1,085 54872 2,020 o4 265 403 11,784 14621
100 1 5 a a a a a a a a 54
1 E 5 a a az a a a a oz a4

# 5 J a a a a a a a a a 14
a3 Ll 5 al a az a3 az a a a a3 40

% 4 a a a a a a a a s
] L 5 a a a a a a a a 12

n. 5 a a1 1} a a a a a1 11
179 [ 5 J a o ] o ] a o o oz
1: [ 5 a1 a1 a1 a aa a a a a1 14

1 5 a1 a a a a a a a a1 11

v 5 J a a a a a a a a 11
128 L 5 a3 a a a a a a [E 24

H 5 a a al a a3 a a a3 as

[ 5 a a1 a a a a a a1 as
190 i 5 a1 a a a aa a3 a a a3 10

% 5 a a 1} a a a a 18

t 4 a a1 a a a a a a1 as
Fri H 5 a a a a a a a a e
230 L 3 a a a a a a a a ET
Sum of Frevalences 04 o4 0.6 [ 1 0.5 (1] [ o
Albbre i ati ons: Pos - amino 2o0d postson; Ak - amno acid difeenoe from consensus B Lists - Mumber of mutaton kst with the mutaton Mew - mutisons not

pesenton the 2007 S0AM kst Mo R - highest prevalen o in unteated persons in amy of the 8 listed subtypes; Max fx - Presslenoe of the muiation in the subtype with
the highest presdonoe of the mutaton prowided #he mutaton is present in vinuses from two or mone ndividuas
o 0137 1 fourmal pone 0004 T34 1003
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Protease Inhibitor Surveillance Drug Resistance Mutations

Table 4. Protease Inhibitor [P} Surveillance Drug Resistance Mutation [SORM) List: 40 Mutations at 18 Positions
|Position AA Hew Lists A%l AE Pe)] AG PRl B (%) € (%] D% Fi% G(% Mo Rx(% MaxRx (%
Mumber of indwiduals 1,528 02 1,437 7439 2,182 L3 1 1 538 519 15220 786
3 | J 3 a1 a1 a a a a a a a1 21
24 1 5 a a an a a a az a a2 n
kol H 5 a a a a a a a a a EL
Erd 1 5 a a a1 a a a a a a1 k]
£ | 5 a3 o6 a1 a4 az a oz a s =
L J 5 a3 az [E] a3 a1 oz az as as 13
o7 W 5 a a a a a1 a2 a a3 a3 a8
I 5 a a a a a a a a a
48 v 5 1} a 1} 1} a a 1} a a 57
™ J ] a a ] a a o ] o o
50 W 5 a a a a a a a a a
L 5 a a a a a a a a a 18
53 L 5 a a1 a a a a a az az T8
¥ J 4 a1 a a1 a a a a a a1 s
54 W 5 a a a a a a a a a 3
L 5 a a a a a a a a a 46
'} 5 a a a a a a a a a a3
.i. 5 1} a 1} 1} a a 1} a a b1
T 5 a1 a a a a a a a a1 17
5 5 a a a a a a a a a 17
FE] % 5 a a a1 a a a a a a1 12
T 4 1} a 1} 1} a a 1} a a 43
[ 3 a a a a a a a a a 20
M 4 a a a a a a a a a as
™ W J 5 a a a a a1 a a a a1 43
Jaz I 5 a a a a a1 a az a az m
T 5 1} a 1} 1} a a 1} a a 12
+ 5 a a a a a a a a a 21
% 5 a a a a a a a a a 18
C J E] a a o a a 0 o 0 0
M 4 a a a a a a a a a
L J 4 o o o o o o o o o s
el i) J 3 a a al a a1 a a a a1 a3
| TS W 5 a a1 a a a a a a a1 n
i 4 a a a a a a a a a s
[+ 3 1} a 1} 1} a a 1} a a s
a5 W J 4 a1 a a1 al az a oz a oz a4
Je= o 5 a a1 al al a a a az oz a4
% 5 a a a a a a a a a 14
£l M 5 al a3 a a1 a1 a a as as 45
Sum of Prevalences 11 L5 1.1 1.0 1.0 o4 12 12
Abbirewati ons: Pos - amnao 2od poston, Ak - amno 2cd dfemnce Fom consensus & Lists - Mumber of mutaton kst widh the mutzton; Hew - muitions not

pesenton the 2007 SOEM Bt Na highest prevalen ae in untessted persons in any of the 8 Bsted sulbthypes; Max R - Presslenae of the mutation in fhe subtype with
the highest presbenoe: of the mutation provided e mutation is present in vinuses from tso or more individuals. Undesiined bold mutations are fiose with 2
pervalence =-0.5% that 2 nonetheless nduded bemas e the =05% prevdenoe oo in only ane subtype with feser than 1000 sequenoes or in fewer than 1000
sequen o= avalahle for anabydc

do] G137 1 dounalpon e GO04T24 {004
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Section Appendix 8-3 LDMS Tracking Sheet

MTN 009 Non-DataFax LDMS Specimen Tracking Sheet

For log-in of MTN 009 stored specimens into LDMS

Participant ID

Visit Code

[(TTHITTTTHI [0

Specimen Collection Date

HEEEEIEE

Sita Murnber Farticipant Murmber Chk dd MMM yy
ALlQuoT
# of TUBES PRIMARY PRIMARY ALlIQUOT SUB ADDITIVE/
o
SPECIMEN appimve | PERWVATIVEL o e cvamive NOTES FOR LAB
D Blood (BLD) EDT ipurple top) PL 1/2 N/A Store in aliquols of 1-2 ml. If held al room
Plasma temperature, plasma must be frozen within
4 hours of collection, If refrigerated or on
ice, plasma must be frozen within 24
hours of collection. Plasma can be single
or double spun.
Comments:
Initials LDMS Data EntryDate: | | i | | || | |/
Sending Sall Recaiving Salf dd MMM vy LDMS Staff
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