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October 18, 2001

Dockets Management Branch (HFA-305) 57216 01 00T 19 pri3y
Food and Drug Administration

5630 Fishers Lane, Room 1061

Rockyville, MD

20852 U.S.A.

Subject: Docket No. 01D-0286 — Comments regarding Draft

“Guidance for Industry: Premarket Notifications [510(k)s] for In Vitro HIV. Drug Resistance

Genotype Assays: Special Controls”

Dear sir/madam:

Further to your request for comment following publication in the August 29, 2001 Federal

Register of Draft Guidance Document “Guidance for Industry: Premarket Notifications

[510(k)s] for In Vitro HIV Drug Resistance Genotype Assays: Special Controls”, docket

number 01D-0286, attached please find our suggestions. There are three main comments

regarding the guidance document, as summatized below and detailed in the attached pages.

1) The guidance should emphasize the importance of integration of the system, including
chemistry. Genotyping is accomplished through a system that is comprised of
chemistry, validated software run on hardware made in compliance with the Quality
System Regulations, and a physicians report from a scientifically valid algorithm. The
first pathway emphasizes chemistry and lacks emphasis on the potential role/interplay of
this chemistry with hardware and software-or the analysis of the data generated by the
chemistry. Additionally, analytically cotrect chemistry could render the device unsafe
and ineffective if it is run on insttuments and with softwate that ate incompatible,
unreliable, or inconsistent, and not subject to the same tigotous review and scrutiny as
the chemistry.

2) The Software Algotithm presented in Tables A through E is not useful in practice, as is,
and may potentially be harmful.

3) The two pathways described end with two different “products”.

At your request, suggestions for imptovement have been offered below. The format of the
suggestions follows the titles outlined in the Guidance Document. Please call me if you
requite any additional information or clarification, (office phone 650-654-3844, or cell phone
650-704-5778).

Sincerely,
M (A]('Y\.SLOIA) @
Dean L. Winslow, MD, VP of Clinical and Regulatory Affairs

cc: Dr. Andrew Dayton, Medical Officer

Visible Genetics Inc. , )
700 Bay Street %b
Suite 1000 - 2-
Toronto, Ontario
M5G 126

T416.813.3240

F 416.813.3250

E info@visgen.com
www.visgen.com




VISIBLE ."
Guidance for Industry: Premarket Notifications [510(k)s] for In Vitro HIV Drug
Resistance Genotype Assays: Special Controls

I. Introduction — C. Background

Two pathways for clearance are discussed. The first pathway, “demonstrating tigorously the
analytical sensitivity of your test for mutations in Tables A through E” emphasizes the kit
chemistry only. Part of the requirement should also be that the kit is assayed on all different
hardwate combinations available in the market place to assure the same ot comparable
petformance characteristics, regardless of hardwate or software used. The requirement
should be to have the instrumentation combinations compatible with the kit (chemistry)
reviewed and approved as either part of the Genotyping Assay 510(k) submission, or as a
separate submission under this classification. Alternatively, if this pathway is followed, the
use of the kit is restricted in labelling to the specific hardware with which the kit
performance characteristics were determined. If the hardware changes (through upgrades)
510(k) applications would be needed to keep the kit on the market, to show that the
hardware upgrades have not impacted kit performance. This clearance would then be for a
HIV genotype assay that meets the requirements of the stated putpose on page 1 of the
guidance document: “to ensure the production of standardized, reliable and reproducible
tests for detecting HIV mutations known to be associated with HIV drug resistance”. This
pathway, as described in the Guidance Document, does NOT take into consideration the
“interpretation” of the mutations detected by the kit. As explained in IXI. Data
Considerations “you need only to provide analytical data demonstrating the ability of your
test to detect mutations”. Note: NO claim of clinical efficacy.

The second pathway discussed, which allows for “a less rigotous demonstration of the
analytical sensitivity of the test for the mutations in Tables A through B, provided that
clinical studies give evidence that use of the test will provide a medical benefit” assumes the
use of hardware and software with an interpretation of the mutations. The “clinical benefit”
comes from a combination of the ability of the kit to detect mutations and the interpretation
of those mutations into prescribing information. Note the first pathway, as written does not
tequite the interptetation of the mutations to be tested at all. This second pathway may
become difficult to follow, as banked or stored plasma samples (such as the GART samples)
are used up. The alternative for the sponsor would be to conduct prospective clinical
efficacy studies. These studies may be impossible to run since the proposed study design
(with and without the investigational assay) either means a no-genotype control arm that
probably would be difficult to recruit for, or a genotype test would be incorporated into
“standard of care” in both arms and you may be looking for an incremental improvement, ot
no change, over an existing test which could present statistical difficulties.

ITI. Data Considerations
Under the bullet points of “You should submit”, please also add the i 1nterpretat10n algorithm
used to generate the data output of the assay.

III.  Data Considerations — A, Performance of the Interpretation Algorithm

Using Tables A through E as minimal algorithms (page 4) is not clinically practical. Tables A
through E have not been tested in clinical studies and would likely be confusing to a
prescribing physician. The tables deal with single point mutations, rather than the system of
complex combination(s) of mutations that were tested in GART and VIRADAPT. A
sponsor that selected the first pathway for approval, that supplied Tables A and B as the
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“clinical interpretation algorithm” would more likely cause medical harm, due to vagueness,
than benefit a patient.

As an example, for mutation L.I9OM:
In Table B, this states “more strongly associated with SQV or NFV but in combination
with other mutations may confer resistance to all PI”.

In GART: “L90M + 48V SQV, possible RTV, INV, NFV and 90M or 48V + 63P, 71T/V
SQV, possible NFV”.

In VIRADAPT: G48V or LOOM SQV, G48V or L90M and any two of the following
mutations L10I/R/V, 154V, A71V/T, G738, I84V SQV, possible RTV, INV and D30N or
any three of the following mutatons M36I, M46I/L, A71V/T, V771, 184V, N88D, LIOM
NFV.

In the GuideLines™ Rules (version 4.0):

Role|

|saquin

37 |Any of: D30N 184V L90'1\“4:P' RESISTANCE |Nelfinavi i
38 |Any of: G48V LIOM RESISTANCE |[Saquinavir I
39 |G48V + any of: V82A/F/T 184V LOOM RESISTANCE [Saquinavir I
Nelfinavir 1T
Indinavir 1I
: , Ritonavir II
40 |G48V + any of: V82A/F/T LI0M POSSIBLE  [Lopinavir with 181
RESISTANCE |[titonavir
41 |G48V + any of V82A/F/T 184V L9OM + 2 o RESISTANCE |Amprenavit I
more of: L10I/R/V K20M/R M36I 154L/M/V
A71V/T
42 |G48V + any of: V82A/F/T 184V L9OM POSSIBLE  |Amptenavir II
RESISTANCE
47 |MA46I/L + any of: V82A/F/T 184V LIOM RESISTANCE jIndinavir I
Ritonavir I
Nelfinavir I
48 |M46I/L + any of: V82A/F/T L9OM POSSIBLE  |Lopinavir with 1
RESISTANCE [ritonavir
49 [M461/L + LoOM RESISTANCE |Saquinavir I
52 |I54L/M + any of V321 M46I/L 147V LI0M POSSIBLE [Amptenavir 11
RESISTANCE
54 |V82A/F/T + any of: M46I/L. G48V 184V L90M| RESISTANCE |Indinavir I
’ Ritonavir I
Nelfinavir I
55 |[V82A/F/T + any of: M461/L. G48V LI0OM POSSIBLE  (Lopinavir with I
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RESISTANCE |[ritonavir
56 |V82A/F/T + any of: G48V LIOM ; RESISTANCE [Saquinavir )|
60 {I84V + any of: M46I/L. G48V V82A/F/T L90M| RESISTANCE |Indinavir 111
Ritonavir II
Nelfinavir III
Amprenavir I
) Saquinavir I
63 {L9OM POSSIBLE (Indinavir 1
RESISTANCE
) Ritonavir 11
64 |L9OM + any of M461/L V82A/F/T 184V RESISTANCE [Indinavir 1I
Ritonavir II
Saquinavir I
Nelfinavit II
Amprenavit IIT
65 |L90M + any of M46I/L V82A/F/T POSSIBLE  {Lopinavir with 111
| RESISTANCE |[ritonavir
68 |Any 1 of M46I/L V82A/F/T 184V L9OM + any | POSSIBLE [Lopinavir with 1I
5of L10I/R/V K20M/R 1241/V M461/L RESISTANCE ltitonavir
F53L I54L/M/V LG63P A71T/V V82A/F/T
184V LI9OM , ‘
69 |Any 1 of M46I/L V82A/F/T 184V LIOM + any | RESISTANCE [Lopinavir with II
7 of L10I/R/V K20M/R 1241/V M461/L ritonavir
F53L I54L/M/V L63P A71T/V V82A/F/T
184V LOOM

Comment 7. When used in combination with low-dose ritonavir, increased levels of saquinavir, amprenavir or
indinavir may result in enough antiviral activity to at least partially suppress some protease inhibitor resistant
viral mutants. Data do not yet allow reliable prediction of which sets of multiple protease gene mutations can
mediate resistance to in vivo suppressive effects of ritonavir-boosted saquinavit, amprenavir or indinavir.

Rules based algorithms need to take into consideration the complexity of mutation
interactions. In addition, each rule should be supported by vatious levels of scientific
evidence with ## vivo virologic response data having the greatest weight on a hierarchical scale
of evidence support. In the example provided above (GuideLines Rules vetsion 4.0),
evidence basis “I” means that the “rule is based upon 2 or more large, independent
virological response studies and supporting ## vitro data. In those instances where phenotypic
data does not agree with virological response data, virological response data provides the
basis for the rule.” While evidence basis “III” means that the rule “is based upon 7 zire data
(includes phenotypic data and/ot i# vitro demonstration of mutation selection). No
virological response data was available at the time this Rule was devised.” The GuideLines
Rules are revised regularly allowing for the incorporation of new data once it becomes
available.

Device manufacturers need to incorporate appropriately rigorous design controls and
internal SOP’s that incorporate procedures for both intetnal and external validation of
resistance rules. Companies or device manufacturers must also agree to assuting that their
resistance interpretation algorithms are kept current incorporating recent clinical response
data, ## vitro phenotypic data (when clinical response data ate not available), and as much
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televant unpublished data as can be gleaned from vatious soutces including pharmaceutical
manufacturet’s virology data made available to the device manufacturer. One of the key
concetns of the Blood Products Advisory Committee which met on Sept 17, 1999 was the
ease of interpretation. As Dr. Chamberland summatizes on page 138-140 of the manuscript
- how is the information going to be presented to clinicians in a way that they can use on a
day to day basis that is interpretable? It does not appear to us that 2 minimal algorithm
based upon Tables A to E would addtess this legitimate concern.

ITII.  Data Considerations — B. Performance of the Assay in Determining Genotype
1. Analytic Sensitivity

Under 1C, the reference to “we may requite precautionaty labeling in the Limitations for Use
section of the package insert indicating which mutations have been incompletely tested and
vetified” and the reference to limiting claims of intended use if limited analytical data are
presented are a bit confusing to the reader. If the analytical/clinical testing of the system
demonstrated adequate sensitivity of detection of the mutations concetned under a range of
different testing parameters and protocols to satisfy FDA, then it is cleared. The fact that
there are few entries in the fully verified performance list is confusing to the lay reader and
potentially to the end user who will wonder - what does the regulatory clearance actually
mean? Some guidance needs to be given on the differental in the agency’s mind of a device
cleated on limited analytical data and a device cleated with fully verified petformance.

2. Range of Detectability

In order to determine assay performance, how many times should each sample be
processed? Is it correct to assume that these tests can be conducted with a single lot of the
device?

3. Precision

As described, the study tequires greater than 600 samples, unless mote than one mutation
can be tested/represented per sample set, though this study may be overlapped with the
“Range of Detectability” study. '

4. Reproducibility

As written, the guidance is unclear as to whether each sample needs to be run in triplicate
over the whole study or whether in triplicate at each site, in triplicate on each day, in
triplicate with each investigator and in ttiplicate with each lot.-

5. Lot Acceptance Testing

This is an extensive and excessively rigorous degtee of testing required post-approval, for lot
release, consideting that the product is developed under Design Control and is being
manufactured under Quality System Regulations, with process validation in place. An
approved kit detects mutations under all citcumstances demonstrated in the studies used to
support the approval, including at the lowest levels/proportions in the range of detectability.
VGI would propose instead, that a known molecular sequence at a concentration near the
lower limit of detection of the assay be used for lot acceptance.
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7. Assay Interference

This list appears to be identical to the CBER guidance document, “Guidance for Industry in

the Manufacture and Clinical Evaluation of In Vitro Tests to Detect Nucleic Acid Sequences

of Human Immunodeficiency Visuses Types 1 and 27, December 1999 for HIV detection.

Some of the items included in the assay interference section may be unnecessary and may

not apply to the patient population for which a genotyping assay is designed, since the assay

is not designed for the detection of HIV. The following (using the numbeting system in the

Guidance Document) should be excluded from the list:

a) Other infections — yeast infections, pneumocystis, M. tuberculosis, M. aviume M. intracellnlare
(There is nothing to suggest that sequence homology to HIV exists, nor evidence from
other molecular tests to detect or quantitate HIV that these intetfere).

¢) Bacterially contaminated samples (probably unnecessary for reason given in (a) above)
Hemolyzed samples (examination of the effects of hemoglobin and/or bilirubin should
suffice as surrogates for hemolyzed samples).

d) Heated and detergent treated samples (molecular diagnostic tests are generally not
designed to use these types of samples)

f) Plasma pool (This requirement would apply to a device designed for blood screening,
not clinical management of individual infected patients)

g) Samples from patients with autoimmune diseases including Systemic Lupus
Erythematosus (SLE), other patients with diseases associated with Anti-Nuclear
Antibodies (ANA), Rheumatoid Arthritis, and mixed ctyoglobulinemia. (Again, no
evidence that these autoantibodies intetfere with any other molecular tests—these would
be of potential concern to immunoassays for eithet antigen or antibody, not molecular
tests)

Mainly, interfering pathogens/substances with significant sequence homology with the target
ligands should be included, and as you have detailed, substances that are likely to be found in
the target patient population.

II1. Data Considerations — D. Assay Performance on Clinical Samples

1. Sensitivity on Clinical Samples and 4. Reproducibility on Clinical Samples

Are the reproducibility studies required for a subset of the repositoty samples? If so, then
how many times does each sample not included in these studies need to be run (i.e. for
clinical sample sensitivity studies alone)? The proposed studies for 1 and 4 will, in
combination require a large amount of plasma to be taken from patients. If the plasma from
these studies is added onto the plasma requited for the reference standard determination
(sub-cloning), and stored back-up panels, then collection by plasmapheresis methods from
the 50 plasma donors may be required.

Table B — (Ref. 3)
In the footnote, ritonavir is mis-spelled as ritoanvir.

Other

IDEs have not been tequested for this Class II device. The guidance recommends only a
pre-submission meeting. Is this your intention if a sponsor chooses to take the
analytical/clinical route to clearance?
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Proposed Alternative
It may be easier for FDA to regulate genotyping devices as two distinct products through the
routes proposed in this guidance, as detailed further below.

A sponsor wishes to manufacture and register a kit ONLY. Regulate the kits to
make sure they detect what they say they detect and with the degtee of reliability etc
claimed. NO clinical claims associated, purely an analytical procedure. Because the
sponsor is choosing only one part of a system and has potentially little to no control
over the other patts of the system, this route would requite the extensive analytical
testing on a variety of systems (if compatible) and would be subject to 510(k)
submissions when hardware changes are made to ensute continuing compatibility
and performance. Users would then be obliged to select to use this kit with a system
that includes software that has been cleared by FDA and is subject to ongoing FDA
scrutiny per the route below. Thus, the sponsor would be limited by labelling to
promote an analytical kit, presumably to clinical laboratories. The user would be
tesponsible to identify a clinically useful interpretation softwate package, FDA
cleared.

Regulate full systems which include complex softwate interpretation algorithms that
have been subjected to FDA scrutiny and ate fully defensible by clinical and / or
laboratory studies. Clinical claims allowed, based upon the algorithm. This route
would be subject to 510(k) submissions for the algorithm but as the system is
integrated and under the control of one sponsor, hardware changes would be
managed through design control and annual 510(k) updates. The whole system is
integrated and the use of the kit and software will be restricted through labelling to
the specific integrated device. With reference to the FDA statement in the
background section, these systems should only require validation to the degree
necessary to characterize the scientific basis of the assay. The validation should be of
the analytical performance of the system and the softwate algorithm. FDA can
teserve the right to reduce the degree of analytical testing required for an integrated
system because of the increased degree of control exetcised by a sponsor over the
design and development of a whole system. Cleatly there must be some minimum
performance levels below which a system is unacceptable. These can be defined.

Page 7 of 7




S - w== opwaTws .\

" Recipient please hand deliver
addressee.

Réceptionnaire: veuiliez livrer immédiatement au destinataire.

397 Fren B0

i \\l\\

eV

liquids, blood or fluids may be shipped in a FedEx Letter

Address/Delivery

Use the Intra-Canada Air Wayhill for shtpments within
Canada:

Usa'the International Air Waybill for shipments going to the
U.S. ~t locations outside the U.S.

"INTL PRIORITY CLERRED

%ared Valx  '/
ility Limitation

Weight Limit: 227 grams
Limite de poids: 227 gramm
For More Information

“For maors information an any FedEx semvices, in Ca

Restrlctlons sur le contenu

Le contenu maxunal acceptable d'un cohs FedEx
Enveloppe est trente (30) pages de format.81/2 x 11 pouces. Si
le poids brut d'un envoi FedEx Enveloppe, ‘compranant e
conteny, {'emballage et le connaissement aérien; excéde 227
gramines ou 1/2 livre, I'envoi sera facturé:ali prothain tarif
supérieur. Le conteny doit &tre de'taille et de forme aptes 3
s'insérer adéquatement dansi!'enveloppe et permettre tin
scellement sécuritaire afin de prévenir tout dommage. i est
interdit d'expédier des espéces, des quasi-espéces, desliquides,
du sang ou ¢ 755 fluides dans un colis FedEx Enveloppe.

Adresse/Livraison

Pour les envois 2 Vintarieur du Canada, se servir du
connaissement aérien FedEx pour <envois 3 Fintérieur du Canada.
Pour les envois & destination.des Etats-Ums‘ ou a l'extérieur
des Etats-Unis, se servir du connaissement adrien interaational
FedEx.

142847 REV 1/96 WV
Made in the US‘A‘
Fabrigus caux E-U.

P it g R e e e
oA L R

ou'de livraison non .86y
traités’internationaux, ot
etiles modn‘lcauons qui je
amples détails; voirle conl
envois & I mténeur du Car

‘internationa.

expédié dans cat ﬁmig@?f&%

© 1994
Federal Expregs famsde Lid.
Federal Expross finada ltée

DESCRIPT{ON: Business Correspondence

COUNTRY WFG: CA
CARRIAGE YALUE:
SIGNATURE: GEORGE MONK

CUSTOMS YALUE: NCY
CAD 0/T: §

CORSIGHEE COPY - PLEASE PLACE N POUCK.

The Yarsaw Convention may apply and will govern and in most cases limit
' “the liability of Federal Express for loss or delay of or damage to
your shiptient. Subject to the conditions of the contract on the reverse.

_inthe US. call 1+800-GosFedEx® (1-800-463-3339)
wimsain doclgrad i : s o 1 / ] e
ts is CONS100. 6)813-3279 DATE: 10/18/01 current Fedf>
ot be shippad in 826%8[?:5 GEE::TCS ::; 8 CaD+ @ 15%62 inge without |
“shi by surf yis . -
Zaﬁ?gi'“éegf‘;h?,f;‘g’; 700 BAY ST SUITE 1000 lPums TOT/HEIGHT  1.00MLBS 7
limited by certain interna  1ORONTO Ch M50 back of the Fi
Corivention and any app| Il agd '“}OSEG '
more details. ?’Ex 1-800-46¢
High Intrinsic Value SH 440691479397 FORM 0430
s 1551 "‘*‘E%NTERNAHGNAL
440691479397
T/C: 8 B
lour ot 4 e , Remen
10: F0O T
responsablht 5650 FISKERS LAE . ol P
La valeur déclarée mi ROCKYILLE )] Us 20852 5
FodEx Enveloppe st 100 e, ) || CAL/REGULATORY ¥ LETTER ® o modsit
FEDE % ‘Ex en vigueur
responsabilite deFedEx 3 = Ydifications sa
.- d& délais, d'objste man

gsponibles Su

#.connaissem
Janada ou-du
55 contenues
9 FedEx &n Vit
516 FedEx. Poi
Sveuillez vou
#3729,



