Bl sE2-1 ™ ~ No. 1
EXR PiIREdE SAEHES

] BEH F—MAFH | FEEGSORXS |[BELER
g = =
HANES - REER 2006. 1. 24 MR

—RBR TR )\Jﬂl?i%?’/w“ij/ : NFRE

von Truchsess [, Harris B, Schatzl

?ﬁ » - :1:5 TR O 2 FHTAK M |HM, Hackett [ Jr. ] Med Virol.
7 LAy P 7 A . . - . A
,Bﬁﬁ!:l::g (ﬁ%%) ﬂﬁié?jpjﬁjggggiﬁ$§i) 2006 Jan 17,78(3) 311-317. F/f‘/

OF 1Y CRIE ST RIDB/ GV 7 517 PR TE N R ey A VA T - DR O T A L A E B CRIT RS | L O LB Bk
TR E BB LA T Thote TOhSEENE

HIV-UHTBER SR ES G, SR RSEEICHIRL . HIVO R B R0 TR<el. =207, IGEREI — —
LEELREEBLE XS, RO TIE FAYIZBITBHIV-1D8 DB/ GV 7 54 7ML My B+ 5, OB, filEkREiET 3ﬁ+i7ﬂ/7;§/20
IR AT EE e b D @, NucliSens HIV-1 QT assay (Organon Tecknika/bioMerieux) T4 T~ EE T, Monitor v1.5 test (Roche RAHFTNTI 25
Molecular Systems) TILLCx(R) HIV RNA Quantitative assay (Abbott Laboratories) & ELERU THEIZERMENBA L TRY, Bl
PRESEBLADDIE B IS5, VANV AERHRBROT 74~ R U7 a7 S8BT N7 RUY T oA 7iaeatk |z T 8k y
SZL. BGOSR OB ST 579 1 gag p24. pol IN, K Wenv gpd L REESERIDRBEER AN DFHELB LU | DRIMEGIES

17 RIRRREMITIE. ZOTAN AT 7 ZATHIB/GHIAZ B CHAIENHELIN 2T, gag p24HHIRIT Y7 747G, env
gpdl IDRITH 7 HA7B, pol INIEB/GH AT THD, 7 F44v—R U7 o~ HAEMICBITARIVAFROREG,HE, 71
AR BRBRE CHEINEZR IOV TH TR RO, HIV-1OBEHEZRENL, EHOFEEER YA LR
EERRERICOVWTRHIEP RIS,

WO I

BELXOER FEDOFG
FAY CRESIEAIOBR/GY TEA TR Z e MaER 2| ZhET, ARANCLAHIVIEGO HE T2\, ARBUH O RE TR
ANV A LB HIV-DIZTTIR D7 A AR E BRI TR ER [ICH, FRLESH 30 FEERFELIMT I h /v AVA - Tk
TEERR LT ChottoETHD, AN F g Nl Lo TRIESNTZ2 DD BBV AN AR - A TE
. {EITERPIEENTVD, FoaiEflhIT- DV THIV-NATIE M THh D
ZERRERL TR EDD, AREOZ2METREAEIN TR, &0
T IFBIEICED B, S HERORIEELELLAZV,

MedDRA/J Ver.8.1J

CHEIY



JRC2006T-002

Journal of Medical Virclogy 78:311-817 (2008)

The First B/G Intersubtype Recombinant Form of
Human Immunodeficiency Virus Type 1 (HIV-1)
Identified in Germany Was Undetected or
Underquantitated by Some Commercial

Viral Load Assays

Inge von Truchsess,'* Barbara Harris,? Hermann M. Schitzl,! and John Hackett, Jr.?

IInstziute of Virclogy, Technical University of Munich, Munich, Germany
2AbBott Laboratories, AIDS Resvarch and Retrovirus Discovery, Abbott Park, Ilinois

The high level of genetic diversity of human
immunodeficiency virus type 1 (HIV-1) and the
continual emergence of recombinant forms have
important implications not only for the giobal
evolution of HiV but also for diagnosis, monitor-
ing, and treatment strategies. The present study
reports the first intersubtype B/G recombinant
strain of HIV-1 in Germany. This strain is notable
from a clinical perspective, since it was undetect-
able in the NucliSens HiV-1 QT assay (Organon
Tecknika/bioMérieux) and was significantly
underquantitated in the Monitor v1.5 test {Roche
Motecular Systems) relative to the LCx™ HIV RNA
Quantitative assay {Abbott Laboratories). Gag-
encoded p24 {gag p24), pol-encaded integrase
{pol IN}), and envencoded gpdl (env gpdl)
immunodominant region {IDR) sequences were
characterized to establish group and subtype
designation and to evaluaie the degree of genetic
diversity at primer and probe binding sites of the
viral load assays. Phylogenetic analysis revealed
thatthis virus is an intersubtype B/G recombinant
strain. The gag p24 region is subtype G, envgp4l
IDR is subtype B, and po! IN is a B/G chimera,
Nucleotide mismatches within prirner and probe-
binding sites provided the molecular basis for
differences in quantitation ohserved between
viral load assays. Genetic diversity of HIV-1
continues to challenge the reliability of detection
and quantitation by viral load assays. J. Med.
Virol 78:371-317,2006. & 2006 Wilay-Liss, Inc.

KEY WORDS: HIV-1; geneiic diversity; quanii-
tation; recombinant

INTROBUCTION

Human immunodeficiency virus type 1 (HIV-1) is
characterized by a high degree of genetic variability that

© 2006 WILEY-LISS, INC.

. iz reflected in the diversity of forms that constitute the

global pandemie. This extraordinary genetic heteroge-
neity resuits from the introduction of mutations by an
error-prone reverse transcriptase and from recombina-
tion of the two RNA genomes packaged in the virion
during the synthesis of proviral DNA, It has been
estimated that 10% or more virions are produced per day
in untreated patients thus, virtually every position
within the 2.4 kb genome is mutated multiple times
daily [Coffin, 19951

HIV-1 straing are classified into three phylogeneti-
cally distinet groups: M (major), O (outher), and N (non-
M and non-O) [Barin et al., 1997]. Based on the analyses
of full-length nucleotide sequences, group M strains are
further subdivided into nine different clades, designated

- assubtypes A-D, F-H, J, and X [Roberfson et al., 2000).

The HIV-1 subtypes are genetically quite disiinet,
differing at the nucleotide level by up to 30% in env
and 15% in the gog gene [Cornelissen et al.,, 1996].
In addition to “pure” subtypes, recombinant siraing
derived from more than one subtype or group have been
identified. In a recent, global analysis, mosaie strains
represented more than 18% of new infections in the year
2000 {Osmanov et al., 2002). Recombinant genomes of
identical composition identified in several unlinked
individuals are classified as cireulating recombination
forms {CRF). Of the 18 currently recognized CRFs, two
are considered to have originated in Europe: CRF03_AB
from Kalliningrad, Russia [Liitsola et al., 2000] and
CRF14_BG from Galicia, Spain [Delgado et al., 2002].
The distribution of subtypes and CRFs i unequa]
and dynamic in nature. Although subtype B strains
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represent the majority of infections in Western Europe
and North America, 84% and 95%, respectively, only
12% of global HIV-1 cases are subtype B {Osmanovetal,,
2002]. With the continued evolution of the HIV-1
pandemic, increasing mumbers of non-subtype B infec-
tions are being 1dent1ﬁed in Lurope and United States.
In Lisbon, Portugal, subtype G is already the second
most prevalent HIV-1 subtype, accounting for approxi-
mately 21% of all infections [Esteves et al.,, 2003). In
France, a study of blood donors from 1985 fo 1895
revealed an increase of non-subtype-B infections from
4% to more than 20% [Barin et al., 1997]. In the United
Kingdom, ~27% of HIV infections are estimated to be
non-subtype B [Parry et al., 2001}, Moreover, nearly
20% of non-B subtype strains from United Kingdom
harbor genetic material from two or more different
subtypes [Barlow et al,, 2001; Pary et al., 2001]. These
findings suggest the spread of non-B subtype infections
to heterosexuals born in the United Kingdom from
individuals previously infected in regions of high
prevalence. Subtype B is also decidedly predominant
in the German population, but other subtypes havebeen
detected. In a retrospective study of newly diagnosed
HIV infections from the Robert Koch Institute in Berlin,
an increase of non-subtype-B infections from 9.5% in
1985 to 19.8% in 1995 was observed [Brunn et al., 1998].
Genetic diversity of HIV-1 has important implications
notonly for the global evolution of HIV but also from the

perspective of diagnostics, patient monitoring assays '

(e.g., quantitetion of HIV-1 RNA in plasma), and
therapeutic strategies [Tatt ef al., 2001]. Because most
- commercially available assays for monitoring viral load
were developed in the U.8. or Western Europe, perfor-
mance was optimized using primarily subtype B
specimens. In fact, most of these assays are calibrated
against an HIV-1 subtype B standard preparved by
the Viral Quality Assurance Laboratory of the ATDS
Clinical Trials Group. Nucleotide polymorphisms
occurring within primer and/or probe binding sites
have the potential to reduce hyhridization efficiency.
Therefore, strains of non-B subtypes and intersubtype
recombinants may be undetectable or signiﬁca.ntly
underquantitated.

In the present study, the first 1den1:|ﬁcam0n of
infection with a B/G intersubtype recombinant strain
in Germany, found in an injecting drug user, isreported.
In addition, the performance of three commercial viral
load assays on this strain is compared and demonstrates
the impact of genetic dlversxt_s on reliability of viral load
measurement.

MATERIALS AND METHODS
Subject

The index caseis a 23-year-old female German citizen
with a history of injecting druguse. According to her own
specifications, she became infected with HIV-1 and
Hepatitis-C virus {(subtype 1b) in Portugal 10 months
prior to the first blood draw of the present study. The
first HIV-Antibody-Test (Dade Behring, Germany) and
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the HIV-1 Western blot confirmation test were positive
in July 2001. She had no history of antiretroviral
therapy.

Virus Load Determination

Three commercial HIV-1 RNA quantitative test kits
were used to measure viral load in plasma samples
(EDTA) stored at —70°C. Assays were performed in
accordance with the manufacturers’ guidelines.

i) NucliSens HIV-1 QT agsay (NueliSens; Organon
Tecknika/bioMérienx Boxtel, The Netherlands).
HIV-1 BENA was extracted from 0.5 ml plasma by a
gusnidine thiocyanate-silica-based extraction
method. The gog p24 target region of the wild-type
virus (WT) was co-amplified (isothermal at 41°C)
with three internal ealibrators (Qa, Qb, and Qc¢) of
known RNA concentrations. Amplification products
were detected individually by using electrochemi-
luminescenee (ECL)-labeled probes. The amount of
initial WT HIV-1 ENA was calculated from the ratio
of WT signal to the Qa, @b, and Qe signals. The
lower limit of detection is 80 RNA copies/ml.
COBAS AMPLICOR HIV-1 MONITOR v1.5 test
(Monitor v1.5; Roche Molecular Systems, Branch-
burg, NJ). HIV-1 RNA was extracted from 0.5 ml of
plasma. A 155-bp target region of gog p24 was
amplified using reverse transcriptase (RT)-PCR.
An ENA quantitation standard (QS) with primer
binding sites identical to those on the HIV.1 target
was incorporated into each reaction mixture to
monitor efficiency of sample preparation and
amplification. The lower limit of quantitation
{LL@Q) is 50 BN A copies/ml.

LCx™ HIV RNA Quantitative assay (LCx HIV;
Abbott Laboratories, Abbott Park, IL). HIV-1 RNA
was extracted from 1.0 ml plasma using a modified
Qiagen sample preparation kit. Intermal control
transeript was added prior to extraction to monitor
sample preparation and amplification efficiency.
The pol Integrase {(pol IN) target region was
amplified using competitive RT-PCR. Amplification
products were hybridized to differentially labeled
probes specific for HIV-1 and the internal control.
The automated LCx Analyzer detected the HIV-1
and internal standard amplicons and cadeculated the
concentration of HIV-1 RNA per ml of plasma. The
LLQ is 50 BNA copies/ml.

(i)

(iii)

Molecalar Characterization

Three vegions of the HIV-1 genome were targeted
for sequence analysis, gag p24, pol IN, and env
gp4l immunodominant region (IDK). Total nucleic
acid was extracted from 200 pl plasma using a @1lAamp
Blood Kit (Qiagen, Inc., Valencia, CA) according to the
manufacturer’s instructions. Nested RT-PCR and se-
quence analysis were performed using primers and
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conditions described previously [Swanson et al,, 2003].
(lenBank accession numbers for geg p24, pol IN, and
IDR are AY816212, AYB16213, and AYB16214, respec-
tively.

Phylogenetic Analysis

Nucleic acid sequences were aligned with HIV-1
group M subtype reference sequences (hitp://www.hiv.
lanl.gov/content/hiv-db/SUBTYPE_REF/Tablel.hfinl)
sing the CLUSTAL method (MegAlign, Lasergene,
DNASTAR, Ine., Madison, WI) and manually edited.
Alipnments were converted into the desired format
(PHYLIP or FASTA) using ForCon (version 1.0 for
Windows; J. Raes, University of Antwerp, Belgium).
Phylogenetic analysis was done using the PHYLIP
software package (version 3.5¢; J. Felsenstein, Univer-
sity of Washington, Seattle, WA). Evolutionary dis-
tances were estimated with Dnadist (Kimura two-
parameter method) and phylogenetic relationships
determined by Neighbor (neighbor-joining methoed).
Drawtree was used to generate phylogenetic trees;
Seqboot (100 replicates) and Consense were used fo
determine hranch reproducibility, Programs were run
with default parameters. CPZGAB was used as the
outgroup. Sequences were examined for potential
recombination using SimPlot (version 2.5; S. Ray, Johns
Hopkins University, Baltimore, MD; http://svay.med.-
som.jhmi.eduw/SCRoftware/SimPlot).

RESULTS

InJuly 2001, a blood sample wagdrawn from a patient
with a reported risk of primary HIV-1 infection 10
months previously and found positive for anti-HIV
antibodies in ELISA and Western blot. As part of the
patient’s assessment, HIV-1 viral load was measured
using the NucliSens assay. Remarkably, although the
patient had no history of treatment with antiretroviral
drugs, there was ro detectable viral load (Table I). The
lower limit of detection for the NucliSens assay was 80
copies/ml. HIV-1 remained undetectable by the Nueli-
Sens assay in subsequent draws in October 2001 and
January 2002. Although CD4 counts remained within
the normal range, the unexpectedly undetectable level
of plasma vivemia prompted further analyses. Utilizing
archived plasma specimens, viral load assessments
were then performed using twe additional commercial
assays, Monitor v1.5 and LCx HIV. In contrast toresults
obtained with the NucliSens assay, significant levels of
. HIV-1 RNA were detected in both assays, although
varying considerably in quantity (Table I). In the July
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2001 sample, Monitor v1.5 and LCx HIV measured the
viral load at 70,000 and 260,000 copies/ml, respectively.
In the subsequent bleeds, viral loads of 600,000 and
680,000 copies/m]l were obtaiped in LCx HIV as
ecompared to 28,000 and 27,000 copies/ml, respectively,
estimated in Monitor v1.5. Thus, although virus was
detectable in both assays, Monitor v1.5 underquanti-
tated two of the three specimens by >1 log;o copies/m}
relative to the LCx HIV assay,

The magmitude of the differences in viral load values
obtained between the three commercial viral load assays
prompted further characterization of the HIV-1 strain -
{designated herein as 9196/01) harbored by this patient.
To determine subtype, three independent regions of the
genome, gag p24, pol IN, and erv gpdl IDR were
amplified and sequenced. Phylogenetic analysis
revealed differences in the subtype derivation between
the regions examined (Fig. 1). The gug p24 region from
0196/01 clustered with high confidence (bootstrap value
of 99%) with subtype G reference strains, whereas the
IDR region clustered with subtype B reference strains.
Phylogeny of the pol IN gene was slightly more
ambiguous. Although a significant association with
subtype G reference strains was observed for this gene
{bootstrap value of 81%), the 9196/01 branch originates
near the base of the subtype G branch, with a bootstrap
value of 85% sepregating it from the reference G
Sequences. -

One potential explanation for the phylogeny of the pol
IN from 9196/01 was that it is a mosaic gene derived
from more than one subtype. Bootscanning was per-
formed using SimPlot software to interrogate the pol IN
sequence for evidence of recombination kreakpoints.
Results of this analysis ave shown in Figure 2. The first
300-350 nt of the 5’ end and 200—250 nt at the 3" end of
pol IN are gubtype G-derived, whereas ~250 nt
fragment in the central part of the gene clusters with
subtype B. Based on thig analysis, two recombination
breakpoints were evident withinpol IN, one at 331-372
nt and the other at 602—615 nt.

Genetic characterization of 9196/01 included analysis
of gag p24, the target region of the NucliSens and
Monitor v1.5 assay, and pol IN targeted by the LCx HIV
assay. Nucdleotide conservation within the primer and
probe binding sites was assessed. A summary of the
mismatches relative to all three assayes is presented in
Table II. Seventeen mismatches were identified relative
to the primer and probe binding sites in the NucliSens
assay. Ten mismatches were ohserved relative to the
Monitor v1.5 assay target sequences. In contrast, only
one nucleotide mismatch was observed relative to the

TABLE 1 Diagnostic Testing Results

Plasma viral load (HIV-1 RNA copiesml)

Test date CD4 Tt (cells/uh) CD8 T+{cells/ul) Ratio NueliSens Monitor ¥1.5 LCx HIV
July 2001 609 974 0.62 <80 70,000 260,000
October 2001 640 870 0.73 <80 28,000 640,000
January 2002 774 1,785 0.43 <80 27,000 680,000

J. Med. Virel. DOI 10.1002fmw
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CRF02_AG g

env gpnd] IDR

Fig. 1. Neighbor-joiningireesgenerated for geg p24, pol IN, andenv gp4 L TDR. Selected hootstrap valies

preater than 80 are shown at each node.

primers and probe of the LCx aszay. This polymorphism
wes located within the 5" half of the reverse primer.

An aligmment depicting nature and position of
nucleotide mismaiches within the NucliSens and Moni-
tor v1,5 assay primer and probe regions relative to 9196/
01 gag p24 is shown in Figure 3A,B. In the NucliSens
assay, internal mismatches were idenfified in the
forward and reverse primers (2 and 3, respeciively).
One reverse primer mismatch was in the penultimate
position at the 3' end. The majority of mismatches
relative to 9196/01 were present within the probe sites;
five in the capture probe and seven in wild-type (target)
probe. In both cases, mismatches were distributed
across the binding sites. The Monitor v1.5 assay had
three internal mismatches in the forward primer and
two in the reverse primer. None were near the eritical 3’
end of the primers. Notably, five mismatches distributed
across the probe region were identified.

DISCUSSION

In Western Europe, the majority of individunals with
non-subtype B infections are immigrants from sub-
Saharan Afries, or persons with a known history of
unprotected heterosexual exposure to non-Europesn
individuals. This report documents the first case of HIV-
1 infection with an intersubtype B/G recombinant virus
in Germany. The infected patient had no epidemiclogi-
callink to African countries. However, shehad resided in
Portugal for several months and had a history of
injecting drug use during this time, resulting in HCV
infection. The presence of subtype G and B/G mosaic
straing within injecting drug users in Portugal and
the Galicia region of Spain has been well documented

f. Med, Virol. DO 10.3002fjmv

[Thomeonetal., 2001; Delgadoet al., 2002; Esteveset al.,
2003). Thus, it seems quite probable that. this individual
was infected in Portugal,

In the present study, the phylogeny of this isclate was
determined bhased on sequence analysis of three inde-
pendent regions of the genome. The discordant phylo-
geny observed for strain 9196/01 between gog p24
{subtype &) and env gp4l IDR (subitype B), although
consistent with a mosate virus, could also have reflected
dual infection with subtype B and G viruses. Formal
demenstration of an intersubtype recombinant genome
requires identification of a recombination breakpoint.
Although the pel IN gene of 9196/01 segregated with
subtype G, it radiated from a point near the base of the
subtype G branch. Thus, the phylogeny was somewhat
less definitive than that of the other regions. The
explanation for this ambiguity in phylogeny became
evident when results of the bootscan analysis were
considered. Two recombination breakpoints were iden-
tified within pol IN; the central section of the gene was
derived from subtype B whereas it was flanked by
subtype G segmenis. The majority of this chimeric gene
was subtype G, but a readily identifiable portion was
subtype B-derived. This is consistent with the phyloge-
netic results chtained from analysis of the entire gene
segment. Identification of the crossovers within pol
IN unegquivecally demonstrated that 9196/01 is a B/G
intersubtype recombinant virus. Moveaver, subsequent
anealysis of the subtype G-derived segments of 3196/01
revealed that they are more closely related to
CRF14_BG than to the subtype G reference sequiences.
For example, when all gvailable subtype G and five
CRF14_BG reference strains from the Los Alamos
database were added to the gag p24 analysis, the
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Fig. 2. Bootscan analysis of pal IN from 9196/01. Strain 9196/01 compared with subtype reference
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AF061640, and X52154, respectively), Boolecanning analysis was performed nsing a window of 200
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B, and the thin solid line SIV-CPZGAR,

bootstrap value of 9196/01 with CRF14_BG was 96%.
The average genetic distance between 9196/01 and
CRF14_BG reference strains, 0.0235, is less than
half of the average distance between 9196/01 and the
standard G reference strains, 0.0582. Although 9196/01
has a B/G recombinant composition and contains some
regions closely related to CRF14 BG, it is clealy
distinguishable from this CRF due to the subtype
B-derived region within pol IN [Delgado et al., 2002).
This has since been confirmed based on full length

TABLE II. Summary of Mismatches for Isolate 9196/01

NucliSens
P2 primer 2 (forward)
P1 primer 1 (reverse)
Cupture probe
WT-probe {target probe)
Total

Monitor ¥1.5
SK 145 (forward primer)
SECCIB (reverse primer)
8K 102 (target probe)
Total

LCx HIV
Forward primer
Reverse primer
Target probe
Total

-
=1 =3 01 N SO

Py
Soorodo

et OO

genome analysis [Harrig et al,, 20051 The phylogenetic
relatedness between 9196/01 and CR¥14_BG reference
strains supports the contention that this patient was
infected in Portugal.

Epidemiological evidence for spread of B/AG recombi-
nant strains to pew regions within Eurgpe is of
considerable interest. However, theclinical implications
related to accurate and reliable quantitation of these
strains may be of even greater gignificance. The level of
discordance in performance between the commercial
tests used is noteworthy, NucliSens completely failed to
detect 9126/01, while Monitor v1.5 detecied but sig-
nificantly underquantitated this strain relative to the
LCx HIV assay. Analysis of the target regions revealed
that performance reflected the level of conservation
within the respeciive primer and probe sites (Table I1).
Seventeen natural polymorphisms were identified
within the subiype G.derived target region of the
NucliSens assay. Seven polymorphisms distributed
across the wild-type (farget) probe-binding site likely
explain the inahility to quantitate this strain. Thisg is
consistent with a previous study where NucliSens failed
{0 detect most subtype G and B/G recombinant speci-
mens [Antunes et al, 2003]. Reduced hybridization
efficiency of the probe appears also to be the basis for
underquantitation 0f 9196/01 in the Monitor v1.5 assay.
Five infernal mismatches were observed within the

. Med. Virol. DOI 10.1002mv
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A. NucliSens Agsay
P2 (Forward Primer)
Tsolate 9196/01 A

P1 (Reverse Primer)
Isolate 2196/0] A

Capture Probe
Isolate 919601 C G

WT Probe
Isolate 9196/01 : G C

B. Monitor v1.5 Tesl
SK145 (Forward)
Tsolate 9196/01 A

SKCCIB (reverse)
Isolate 9196401

SK¥)2 (probe}
Isolate $196/01 T T

von Truchsess et al.

AGTGGOCGGACATCAAGCAGCCATOCAAA
T

TGCTATGTCACITCCCCTTGSTTCICTCA

T

FGTTAAAAGAGACCATCAATGAGGA
T T A

GAATGGGATAGAGTGCATCCAGTG

GA CAA

AGTGGGGGGACATCAAGCAGCCATGCAAAT

T

TACTAGTAGTTCCTGCTATGTCACTTCC

A

CAGACCATCAATGACGAAGCTYUGCAGAATGGGAT

A &4 c

Fig. 3. Aligrmment of the gog p24 nucleolide sequence of strait 9196/01 against primer and probe
sequences (oriented 5-3") of the NucliSens assay (A) and the Monitor vi.5 test (B). Only mismatches
relative tothetarget sequences are shown. Primer and probe sequences lor NucliSens were kindly provided
by Organor Teknika/bioMérienx, Inc.; Monitor v1.5 sequences are from Pasquier et al., 1999,

probe-binding site of this subfype G-derived target
region, Thus, although the Monitor v1.5 has improved
efficiency of detection of non-subtype B viruses relative
to earlier versions of the assay, quantitation of some
divergent straing may still be unreliable. Underquanti-
tation of other non-subtype B strains by Monitoer v1.5
has been reported previously [Troomen ei al., 2002;
Geelen et al., 2003], although this is not the case for all
subtype G and B/G recombinant strains [Antunes et al.,
20031, Consistent with the previous reports of a high
level of conservation within the LCx target region
[Swanson et al., 2000}, 9196/91 had only one nucleotide
polymorphism within the primer and probe binding
sites. The significantly higher vival loads asmeasured in
the LCx HIV assay relative to NucliSens and Monitor
v1.5 reflected the level of conservation within the target
region.

Genetie heterogeneity of HIV-1 has significant publie
health implications, HIV-1 diversity has the potential to
affect accuracy and sensitivity of diagnostic and screen-
ing assays. This is illustrated by differences in antibody
and antigen sensjitivity for non-subtype B strains
chserved in a recent evaluation of fourth-generation
combination assays {Ly et al., 2001]. Asdemonstrated in
our study, reliability of molecular technologies used in
screening, confirmatory algorithms, and for patient
monitoring can also be compromised by genetic varia-
bility. Viral load determinations are routinely used in
clinical practice to guide therapeutic intervention,
monitor progression, and to assess risk of verfical
transmission. Inaccurate results can have severe con-
sequences [Geelen et al., 2008}, Moreover, relatively
little is known concerning the impact of viral diversity
on natural susceptibility to therapeutic agents and

. Med. Virol. DOI 10,1002fmv

evolution of resistance. Clearly, the efficacy of antire-
troviral treatment can be influenced by viral genetics
[Descamps et al.,, 1997, 1998; Vergne et al., 2000). In
view of the presence and inereasing prevalence of non-B
variants in Germany and other European countries, itis
important to monitor the ongoing diversification and
redistribution of HIV-1 strains. Recombinant forms of
HIV-1 add considerable complexity to surveillance and
tracking of strains, and may contribuie to increased
unpredictability associated with pathogenesis and
spread of the virus. Early detection of newly emerging
variants and recombinant strains is critical to optimal
management and control of HIV-1,
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Advisory Panel Addresses Impact of
Flu Pandemic on Blood Supply

The Advisory Committee on Blood Safety and Availability (ACBSA)
met Jan. 5-6, 2006, to discuss the issue of pandemic influenza and its
impact on blood safety and availability. Topics discussed included
pandemic surveillance and response at the national, state and local
levels; vaccine preparation in an influenza pandemic; state and local
preparedness; risk communication during an influenza pandemic;
identifying the gaps of knowledge in transfusion and transplantation
medicine in the event of a pandemic; blood community preparedness,
influenza viremia in blood donors and potential transmission through
transfusions and transplantations; and models for preparedness.

Mississippi Valley Regional Blood Center’s Louis Katz, MD, chair of
the AABB Interorganizational Task Force on Pandemic Influenza and
the Blood Supply, represented AABB at the ACBSA meeting. He
outlined the mission of the flu task force, which includes identifying
issues that blood collection facilities and transfusion services will
likely need to consider; identifying options for response to those
issues; and providing guidance for planning to collection facilities and
transfusion services. The flu task force will communicate with the
AABB Interorganizational Task Force on Domestic Disasters and Acts
of Terrorism to help facilitate its response regarding blood needs
during a pandemic.

There was general agreement ameong conunitice members and presenters that the availability of blood
products is likely to be highly compromised in the event of a pandemic. Katz and others highlighted
particular threats to the supply of shoxt-lived platelets, which will continue to be in high demand in the
event of a pandemic. The committee noted that additional data are needed to appreciate the actual
impact a pandemic would have on the blood supply. In addition, the committee called for more rescarch
regarding possible blood safety implications, including studies of potential viremia in blood donors.

The committee passed the following resolution unanimounsly, recommending that HHS take action on

these issues. (Note: the final text of the resolutions may be modified before being sent to the secretary of
HHS.)
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Whereas,

a) Evidence suggests the possibility in the near ferm for a global pandemic of influenza A based on
recent, highly virulent, human infections with an avian H3NI virus,

b) The HHS plan for pandemic influenza recognizes the priority fo preserve critical infrastructure in
our society,

¢) Ensuring the safety and availability of blood and blood products, including plasma products, is a
critical public health need,

d) Although the scope and impact of the potential pandemic are uncertain, the availability of blood
products is likely to be highly compromised during an influenza pandemic, ,

¢} Data have suggested the possibility that influenza viruses may be present in the blood, organs and
tissues of asymptomatic donors,

p)  Influenza surveillance data, which come from diverse sources, are limited in scope, timeliness and
integration, .

g Risk education and communication {o the public, delivered by scientific and medical experts, are
essential components of preparedness for pandemic influenza,

h) Preparedness of the blood and plasma system Jor pandemic influenza would contribute to the
general disaster preparedness. :

The committee recommends that the secretary take immediate steps fo:

1. Establish national recognition of the blood and plasma systems {collection, processing, distribution
and use) as key elements of the critical infrastructure under the HHS plan, specifically including
facility staff and committed blood and plasma donors;

2. Assure full funding of research lo resolve critical scientific questions regarding the potential impact
of pandemic influenza on blood, organ and tissue safety and availability:

a. Foster collaborations with investigators in countries affected by the current H5NI influenza
outbreak to promote studies of possible viremia in asymplomatic persons, including recent
case contacts,

b. Support studies of HSNI and other potential pandemic strains in suitable animal models,
including non-human primates, to investigate viremia and organ localization of infectivity
in preclinical, clinical, and convalescent stages of disease; transfusion transmissibility of
virus if present in blood; and impact of infection and/or drug treatment on the accuracy of
donor screening lests, )

c. Support studies of influenza viremia during annual outbreaks of non-pandemic strains,
including studies on blood and plasma donors, and product recipient,

d. Support development and validation of quantitative models for blood availability and
utilization in an influenza pandemic and the potential value of candidate interventions to
prevent shortages, .

3. Provide targeted federal support to enhance global and domestic sitrveillance for seasonal and
pandemic influenza, .

4. Recognize the central role of the AABB Interorganizational Task Force on Domestic Disasters and
Acts of Terrorism in the development and implementation of a national strategy fo address
potentially massive blood and blood product shortages during a pandemic of influenza by

a. Assuring blood and plasma systems ' input into key federal policy making and

communication,

b. Promoting communication and cooperation amongst state and local public health authorities

and appropriate blood collection organizations, hospitals, medical professional organizations

and patient advocacy organizations,

5. Develop national principles under which state and local public health authorities and health care
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providers can prioritize allocation of and minimize disparities in blood and blood products
availability and use during crifical shoriages.

Further detailed information on this and other topics discussed at ACBSA can be found in an upcoming
issue of Regulatory Update. The next ACBSA meeting will take place in Spring 2006. g3

AABB Looks Back at 2005 Legislative Year

Congress recently concluded its first session of the 109th Congress by passing appropriation bills that
provide only limited increases in funding for vital health care programs and cuts for other programs. In
addition to these last-mnimute measures to fund the programs of the U.S. Department of Health and
Human Services (HHS), Congzess also worked in 2005 to adopt legislation related to patient safety,
cord blood and Medicare.

Appropriations :

Congress passed, in late December, the Labor, Health and Human Services, and Education (Labor-
HHS) FY 2006 appropriations bill (H.R. 3010}, which included a total of $142.5 billion in discretionary
funding. However, this amount excludes a 1 percent across-the-board cut in discretionary funding as
approved in the Department of Defense (DoD) FY06 appropriations bill. All amounts in the HHS
appropriations below are prior to the 1 perceni cut. The National Institutes of Health (NIH) received
$28.62 billion, a 0.9 percent increase over last year before the 1 percent cut, which means NTH and its
facilities are operating at a level $30 million below the FY05 level. The National Heart, Lung, and
Blood Institute has been appropriated $2.95 billion for FY06, which is a $10.1 million (less than 0.5
percent) increase over FY05, The Centers for Disease Control and Prevention received $5.88 billion for
FY06, a notable $713 million decrease from FY0S5, including $530 milfion for the Strategic National
Stockpile and $1.70 billion for infectiouns diseases. Also included in the appropriations bill was $500
million for hospital emergency preparedness, $107.4 million for health information technology, and $4
million for a National Cord Blood Stem Cell Bank.

In the FY06 appropriations legislation, Congress also slashed $153 miltion in funding, or 51 percent,
from the Tiile VII Allied Health Professions Programs. Included in the cut are the ailied health and other
related programs that fund the establishment and expansion of laboratory -based medical technology

programs.

The U.5. Department of Agriculiure FY06 appropriations legislation included $1.5 billion for the Food
and Drug Administration (FDA), a 2.7 percent increase over FY05 funding. This appropriations bill also
included $30 million to study mad cow disease and $28 million to agriculture agencies to control and
manage avian influenza.

Faced with ongoing budgetary restraints, health care advocates will have an uphill battle once again this
coming year, as they argue for increased funding for imporiant public health and research programs.
The first step in the batile will be responding to President George W. Bush’s FY07 budget, which will
be released in February and is expected to include, at the most, only very limited increases (likely below
inflationary rates) for most health-related discretionary programs.

Patient Safety Legislation

Earlier this year, Congress passed 5,544, the Patient Safety and Quality Improvement Act of 2005,
which aims to reduce the number of fatalities due to medical errors. The law was signed six years after
the Institute of Medicine’s 1999 report, To £rr is Human, which indicated that as many as 98,000
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