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José M. Zuniga

In commemoration of the 10th anniversary of the International Association of 
Physicians in AIDS Care (IAPAC), 50 men and women have been conferred 

honorary lifetime membership in the 12,800 member-strong association. 
Their faces grace this month’s cover, and their names are contained 

in IAPAC President/CEO José M. Zuniga’s monthly report.

IAPAC names 50 lifetime members



Honorary IAPAC lifetime members
Fifty men and women from 17 countries were conferred honorary lifetime membership 
in the International Association of Physicians in AIDS Care (IAPAC) in September 2005. 

254 IAPAC Monthly September 2005

José M. Zuniga

he cover of this month’s IAPAC
Monthly reflects a tapestry of dedi-
cated individuals from around the
world who are at the vanguard of
HIV/AIDS care and research. They

are by no means an exclusive group, for
standing shoulder to shoulder with them
in the global battle against HIV/AIDS,
either literally or figuratively, are hun-
dreds of thousands of their peers. On the
occasion of the 10-year anniversary of the
creation of the International Association
of Physicians in AIDS Care (IAPAC),
these 50 individuals (five for each year
since IAPAC’s incorporation) are being
conferred honorary lifetime membership in
our 12,800 member-strong association.
Five more will join their ranks each year
that IAPAC continues to exist and deliver
services worldwide.

The 50 individuals listed in the sidebar
article accompanying this Report from the
President and pictured on the cover have
in one way or another shaped our fight
against HIV/AIDS. They were nominated
by a select group of their peers as well as
patient advocates who work with IAPAC
to advance medical and patient education
and support initiatives, respectively.

It is always difficult to narrow a field of
candidates, especially when there are so
many gifted and dedicated physicians at the
frontlines of HIV/AIDS care and support.
And, frankly, it is difficult at times to ensure
that such exercises do not become popularity
contests. To those physicians who are not
on this year’s list, know that IAPAC values
your expertise and commitment. To those
who look upon the cover and chalk the
exercise up to a popularity contest, rest
assured that the only criteria used in
selecting these members were their dedica-
tion and unflagging efforts and the respect

R E P O R T  F R O M  T H E  P R E S I D E N T

b a t t l i n g  c o m p l a c e n c y

a d v a n c i n g  c o m m i t m e n t

5 × 10

T
and recommendation of their peers. As new
honorary lifetime members are inducted into
our ranks, we would like this list to become
even more diverse, with representatives from
around the world and from the realms of
research as well as clinical practice.

It has been a pleasure and an honor to
work with so many leaders in HIV research,
medicine, and education, and it is an even
greater honor to recognize a few of these
individuals as we commemorate our asso-
ciation’s 10th anniversary. Our members

are the key to IAPAC’s continued vitality
and growth, and though we can only
honor 50 today, we hope to convey
through this gesture the importance of all
our members to the future of IAPAC and
the work we advance throughout the
world.  ■

José M. Zuniga is President/CEO of the
International Association of Physicians
in AIDS Care (IAPAC), and Editor-in-
Chief of the IAPAC Monthly.

1.  John G. Bartlett, United States
2.  Charles Boucher, Netherlands
3.  Pedro Cahn, Argentina
4.  Bill Cameron, Canada
5.  Andrew Carr, Australia
6.  Richard Chaisson, United States
7.  Bonaventura Clotet, Spain
8.  David Cooper, Australia
9.  Hoosen Coovadia, South Africa 

10.  Kevin DeCock, United States
11.  Douglas T. Dieterich, United States
12.  Wafaa El-Sadr, United States
13.  Joseph J. Eron Jr., United States
14.  Anthony Fauci, United States
15.  Gerald Friedland, United States
16.  Brian Gazzard, England
17.  Diane V. Havlir, United States
18.  Martin S. Hirsch, United States
19.  Bernard Hirschel, Switzerland
20.  David D. Ho, United States
21.  Salim A. Karim, South Africa
22.  Elly Katabira, Uganda
23.  Christine Katlama, France
24.  Michel Kazatchkine, France
25.  Donald Kotler, United States

26.  Daniel R. Kuritzkes, United States
27.  Clifford Lane, United States
28.  Joep MA Lange, Netherlands
29.  Jens Lundgren, Denmark
30.  Des Martin, South Africa
31.  John W. Mellors, United States
32.  Lynne Mofenson, United States
33.  Julio S.G. Montaner, Canada
34.  Veronica A. Moss, England
35.  Peter Mugyenyi, Uganda
36.  Praphan Phanuphak, Thailand
37.  Peter Piot, Switzerland
38.  William G. Powderly, Ireland
39.  Celso Ramos-Filho, Brazil
40.  Douglas Richman, United States
41.  Michael S. Saag, United States
42.  Robert T. Schooley, United States
43.  Renslow Sherer, United States
44.  Robert F. Siliciano, United States
45.  Schlomo Staszewski, Germany
46.  Stefano Vella, Italy
47.  Paul A. Volberding, United States
48.  Mark Wainberg, Canada
49.  Bruce D. Walker, United States
50.  Andrew R. Zolopa, United States

Editor’s Note: Shown on the cover in alphabetical order, left to right, top to bottom row.



T O P 1 0

10 Most Important 
Developments in 
HIV Medicine 2002

1. Two new antiretroviral drugs became available in expanded access programs: enfuvirtide, the first fusion inhibitor,
and atazanavir, a new protease inhibitor. 

2. Ukraine became the first European nation with an HIV infection rate of 1% of its adult population.

3. US Secretary of State Colin Powell distanced himself from the views of the Bush Administration by strongly advocating
condom use to prevent the spread of HIV and other sexually transmitted diseases.

4. Richard Feachem was selected as the first Executive Director of the Global Fund to Fight AIDS, Tuberculosis and Malaria.
In the first round of applications, more than six times the number of requests anticipated were received. The Global
Fund announced its first round of payments, a total of US$600 million over a two-year period. In December 2002,
the first disbursement of US$1 million was made.

5. The World Health Organization (WHO) released “Scaling Up Antiretroviral Therapy in Resource-Limited Settings:
Guidelines for a Public Health Approach,” which included guidelines for providing antiretroviral therapy to HIV-
infected people in developing countries. At the WHO’s 12th Expert Committee on the Selection and Use of Essential
Medicines Meeting, the committee added 12 antiretroviral drugs to its Model List of Essential Medicines. 

6. GlaxoSmithKline submitted data to the US Food and Drug Administration (FDA) supporting the approval of fosamprenavir,
a prodrug of the protease inhibitor amprenavir, with improved bioavailability and a reduced pill burden. 

7. The number of children orphaned by AIDS reached an estimated 13.4 million.

8. Swiss researchers reported the first documented case of “superinfection,” in which an HIV-positive man was infected
with a second strain of HIV through unprotected sex more than two years after he was first infected.

9. The South African version of Sesame Street, called Takalani Sesame, added Kami, an HIV-positive character, whose
name is taken from a Tswana word for “acceptance.” 

10. A United Nations (UN) report stated that for the first time women made up half of all adult cases of HIV worldwide.
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X I V  I N T E R N A T I O N A L  
H I V  D R U G  R E S I S T A N C E
W O R K S H O P

J U N E  7 - 1 1 ,  2 0 0 5
Q U É B E C ,  C A N A D A

The squirming facts exceed 

the squamous mind,

If one may say so... 

—Connoisseur of Chaos, 

Wallace Stevens

Are 
resistance 
puzzlers 
caught in 
a data 
quagmire?

Mark Mascolini
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Sorting winners from losers has never been easy in Québec,
starting with the storied battle on the Plains of Abraham.
Canadian schoolchildren can recite the details of that 1759 tussle:

British general James Wolfe sweet-talked 385 soldiers
into scaling the 53-meter precipice that soars from the St.
Lawrence River to the Plains of Abraham. Heading the
French forces, General Louis-Joseph de Montcalm left only 100
defenders at the cliff’s verge, certain that Wolfe would never
essay such a daring dodge.1 But the Brits got a foothold on
the Plains, sent another 5,000 troops shinnying up behind,
and routed the French. 

The fracas marked the end of French
dominion in North America. Yet who really
won remains hard to say. Montcalm 
succumbed to grievous wounds, as did Wolfe.
In the Treaty of Paris, France traded the
sere continental wastes of “New France”
for the lush but tiny Guadaloupe. The
British queen’s head now graces Canada’s
coins. But for some reason they still speak
French on the streets of Québec.

English was the official language of the
XIV International HIV Drug Resistance
Workshop, but the site was the Château
Frontenac on rue des Carrieres in Québec
Ville. And the workshop pivot proved
familiar—sorting winners from losers in
puzzling out resistance to antivirals. 

One would think—after scaling the slick
cliffs of resistance for 15 years—High Science would have a
purchase on the grassy Plains of Sapience. We have had
genotyping and phenotyping (vanilla and virtual), fuzzy
logic and flexible semiparametrics, inhibitory quotients (plain,
genotypic, virtual, and normalized), neural networks,
machine learning, causal inference, and case-based learning.
We have had algorithms ad hoc, ad lib, ad rem, and ad
unguem. We have had controlled trials.

But what have they taught about reckoning resistance?
What do they tell about planning the next regimen?

If a writer groping for some sizzle to start yet another
resistance article posed these questions, one might read on
insouciantly. But these questions came from the very clerisy
of resistance research—deep thinkers like John Mellors
(University of Pittsburgh), keen clinicians like Andrew
Zolopa (Stanford University).

After sitting through 10 minutes of Zolopa’s studied review
of resistance scores and cutoff decoctions, the rarely reticent
Mellors rose. At best, he proposed, these teeming tries to
interpret resistance have yielded only incremental progress—
for those brave enough to breast the consequent “quagmire
of data.” 

Zolopa, whose pithy gloss on expert resistance analysis
bared both its muscle and its dystrophy,2 went further.

Accreting interpretive systems have not edged knowledge
forward, he feared. They have made him more confused. 

This is a scary confession from one of the field’s brightest
guys—someone you might call to shepherd you through a
brambly genotype. Zolopa’s lament suggests less that he is losing
ground than that less savvy medics underrate the odds they face.

One can cipher those odds’ length from many a recent
proposal. Take, for example, Boehringer Ingelheim’s advice that
clinicians thumb a list of 21 mutations at 16 protease positions
when sizing up potential resistance to tipranavir (TPV) (see

abstract 27).3 Some scoff at the suggestion.
But with eight other protease inhibitors (PIs)
already on the market—and a world of cross-
resistant genotypes at large—a 21-item
list may end up seeming mercifully brief.

Attempts to hew clean paths through
genotypic thickets leave many unimpressed.
Brendan Larder (HIV Resistance Response
Database Initiative, Cambridge, UK), who
with others discovered thymidine analog
mutations (TAMs), scoffed at simplifying
maps of TAM-1 and TAM-2 paths. Deenan
Pillay (Health Protection Agency, London),
owner of a most penetrating mind, judged
such paths not simplifying but simplistic.

Workshop attempts to divine the clinical
import of resistance to boosted PIs—or to
familiar nucleoside/nucleotide reverse tran-
scriptase inhibitors (NRTIs)—impressed

with their cunning but left attendees wondering about their
worth. 

Then there’s the K65R saga—now approaching Homeric
proportions even though most research suggests it doesn’t
really arise much.

Of course this 14th edition of the fabled Resistance
Workshop did more than sow doubt, brew discord, or divine
dead ends. Two hundred attendees learned that:

■ Yes, crystal methamphetamine does inspire high-wire sex
stunts by people with resistant virus [abstract 117]; though,

■ No, dual-tropic, triple-class-resistant virus does not get
transmitted much [abstract 128]; but,

■ Yes, people infected with resistant virus risk a subpar
response [abstract 114]; and,

■ Indeed, transmitted mutations stuck in semen revert slowly
[abstract 115].

■ While Combivir does trim the risk of resistance after single-
dose nevirapine (NVP) [abstract 2],

■ It does not eliminate that risk [abstract 3].
■ And although multidrug resistance fosters nearly 10%

mortality in two years [abstract 5],
■ Even a single mutation may pave a faster track to disease

progression [abstract 32].

The 21-item mutation set
for tipranavir may seem
excessive to some. But 

with eight other protease
inhibitors already on the
market and a world of
cross-resistant virus at

large, a 21-item list 
could end up seeming 

mercifully brief.
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INTO THE WOODS WITH 
ATAZANAVIR/RITONAVIR

The flurry of reports that so vexed workshop worthies about
the interpretive merits of resistance data all came in the first
day’s second slide session, “Prediction of Clinical Response.”
Three groups proffered schemes to predict response to
atazanavir/ritonavir (ATV/RTV) and one wrestled with multiple
methods to forecast results to abacavir (ABC) and didanosine
(ddI). Others essayed the clinical virtue of
defining TAM-1 and TAM-2 pathways.

Tradeoffs on cutoffs for ATV/RTV
ViroLogic’s phenotyping assay sets a 2.3-
fold cutoff for response to ATV. But with
RTV boosting now virtually a sine qua non
of ATV therapy, is 2.3 precise? To find out,
Eoin Coakley and ViroLogic colleagues
sifted findings from two trials of this once-
daily PI—BMS AI424-043 (which random-
ized people with a PI failure to unboosted
ATV or lopinavir (LPV)/RTV) and BMS
AI424-045 (which randomized people in
whom two regimens floundered to
ATV/RTV or LPV/RTV) [abstract 6]. 

Everyone in this analysis stuck with
their assigned regimen for 24 weeks.
Coakley defined the clinical cutoff as the
lowest fold-change in viral susceptibility to ATV above 
and below which he discerned statistically distinguishable
differences in viral control rates. 

The 043 trial cross-exam involved 131 people who started
unboosted ATV at a mean ATV fold change of 2.9. These
people had tried PIs for a median 2.6 years, but only 36% were
taking a PI when they began unboosted ATV. About one
third had four or more major protease mutations. At the 24-
week mark, 83 (66%) had a viral load under 400 copies/mL. 

Using Fisher’s exact test to fish for clinically relevant
ATV cutoffs in the 1.6- to 5.1-fold range, Coakley settled on
2.2 as the sharpest cut point. Among people with a baseline
fold change below 2.2, 76% had a sub-400 load at week 24.
Among those whose baseline fold change measured 2.2 or
more, 45% met the week-24 response criterion.

The 045 trial inquest probed for cutoffs in 111 people
who started ATV/RTV with an average ATV fold change of
4.1. This group had tried a median of two regimens and
logged 2.6 years of PI experience. Yet they had only a median
of two main PI mutations, and only 44% had three or more
mutations from the Stanford database of 16 ATV- or LPV-
linked mutations.

Taking the same statistical approach as in the 043 analysis,
Coakley homed in on a cutoff of 5.2. Among people whose

susceptibility to ATV lay below 5.2 on enrollment, 77% had
a viral load below 400 copies/mL at week 24, compared
with 12% with a baseline cutoff of 5.2 or more.

Coakley prudently cited three caveats to this analysis:

■ The models did not account for the impact of other drugs
in the ATV regimens.

■ People in the 045 trial took tenofovir (TDF) with ATV and
so probably attained lower concentrations of the PI.

■ Only 34% of 045 study participants were taking a PI when
enrolled.

Combined, these factors may have low-
ered the clinical cutoff for ATV/RTV, and
somewhat less for ATV alone. So the 2.2-
and 5.2-fold thresholds can be considered
conservative estimates.

With Swiss and French coworkers, Anne-
Genevieve Marcelin (Geneva University
Hospital) took a different path to truffle for
ATV response predictors in PI-experienced
people — a genotypic resistance score
[abstract 7]. Her heuristic began with 62
people who switched to ATV/RTV with a
viral load above 1,000 copies/mL because of
virologic failure (84%) or intolerance (16%). 

The group had tried a median of two
PIs and had a median baseline load of 4.3
log copies/mL (about 20,000 copies/mL).

A hefty proportion — 69% — took TDF with ATV/RTV.
After three months on their new regimen, 82% had at least a
1-log (10-fold) drop in viral load. 

Testing mutations with a prevalence above 8%, Marcelin
gleaned 25 substitutions at 13 positions that dented response
to ATV/RTV: 10F/I/V, 16E, 33I/F/V, 46I/L, 54L/V/M/T,
60E, 62V, 71I/T/V/L, 82A/T, 84V, 85V, 90M, and 93L. The
strongest statistical tie to poor response involved mutations
at seven sites—10F/I/V, 16E, 33I/F/V, 46I/L, 60E, 84V, and
85V (P = 8.04 × 10-9, which means 804 lies eight zeros
away from the decimal point). Notably, no genotypic
roadmap to ATV resistance lists mutation milestones at
positions 16, 60, and 85. The 14 mutations in the resistance
score authored by Bristol-Myers Squibb did not predict this
response better than Marcelin’s septet.

One-log response rates tailed off sharply in people who
piled up two, three, or more of these seven treacherous
mutants:

■ zero mutations from list: 100% response rate
■ one mutation from list: 100% response rate
■ two mutations from list: 80% response rate
■ three mutations from list: 40% response rate
■ four or five mutations from list: 0% response rate

Three tries to interpret
genotypic talismans 
in ATV trials — and 
separate attempts 

to reckon the 
merits of ABC and ddI 
algorithms — inspired 
more head scratching 

than seen in the average
shampoo commercial.
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The number of other active drugs in the regimen also 
predicted a 1-log response (P = 0.0012), as did the number
of previous PIs (P = 0.04). In people with three or more
mutations from Marcelin’s menacing seven, none with no
other active drugs responded, 29% with one active drug
responded, and 60% with two or three active drugs responded
(P = 0.024). 

Inhibitory quotients—which factor measures of resis-
tance and drug levels—remain a much-mulled metric of
virologic response. Isabelle Pellegrin (Bordeaux University
Hospital, France) brandished a genotypic
inhibitory quotient (GIQ)—which uses a
mutation set for the resistance measure—
to plot response to ATV/RTV in 90 people
who had tried a PI (91%) and/or a nonnu-
cleoside reverse transcriptase inhibitor
(NNRTI) (62%) before beginning ATV/RTV
with a median RNA load of 3.8 log copies/
mL (about 6,300 copies/mL) [abstract 8].
They had taken a median of five earlier
regimens.

After six months of boosted RTV, the
median load dipped 1.2 log copies/mL,
and 76% of the study group had fewer than
400 copies/mL. Pellegrin counted 66% as
virologic responders with a six-month viral
load below 50 copies/mL.

Using the 14-position ATV/RTV resistance
score of the French national AIDS trial group
(Agence Nationale de Recherches sur le SIDA [ANRS]),
Pellegrin found that people with fewer than six of these
mutations trimmed their viral load by a median 1.7 log
copies/mL, while the median load crept up 0.01 log
copies/mL in people with six or more mutations (P = 0.01).
While 75% with fewer than six mutations qualified as
responders, only 20% with six or more mutations met the
response criterion (P = 0.002). The six-mutation cutoff pre-
dicted a six-month response with a specificity of 95% but a
sensitivity of only 35%.

Univariate analysis sorted out two mutations not on the
ANRS list that foretold a six-month load still above 400
copies/mL — I62V (P < 0.05) and V77I (P < 0.2). At the
same time none of Pellegrin’s nonresponders had the ANRS
mutations at protease site 36, 63, or 71. And the potential
resistance hot spots Marcelin proposed—at positions 16,
60, and 85—did not rank in Pellegrin’s analysis.

Pellegrin figured GIQ as ATV trough divided by the
number of mutations in the ANRS inventory. By this calculus
88% of people with a GIQ above 0.33 had a sub-50-copy
load at six months versus 50% of those with a GIQ under
0.13 (P = 0.03). These GIQ limits predicted response with
91% sensitivity but only 36% specificity. 

Atazanavir trough, peak, or area under the curve did not

correlate with six-month response. But 80% of people with
a mutation score below six and a trough above 0.7 µg/mL
had a six-month load under 50 copies/mL compared with
47% whose trough lay below 0.2 µg/mL.

What can clinicians make of these diverse response
divinings? Or need they fuss about them at all?
Atazanavir/RTV has emerged as a favored first-line option,
noted Douglas Richman (University of California, San
Diego). And research retailed at the workshop (see abstract
29 below) and earlier suggests it lacks the punch of

LPV/RTV in people with PI experience.
So these doughty efforts to define response
cutoffs may seem wasted effort.

Even among clinicians considering an
ATV/RTV rescue regimen, suggested
Jonathan Schapiro (National Hemophilia
Center, Tel Aviv), cutoffs conjured so 
far may find few takers. Because these
three studies — and in fact all efforts 
of this ilk — rest on arbitrary response
definers, the resulting cutoffs retain a 
random hue. Different definitions of 
success, Schapiro proposed, would yield
different cutoffs.

ViroLogic’s Coakley did not dispute this
assessment. Whenever research tries to nail
down response thresholds, some caprice
creeps in. Nothing makes this point more
clearly than the largish proportion of people

above or below discovered cutoffs who wrong-headedly
respond or fail to. In Coakley’s study 23% with baseline
susceptibility to ATV under the desired 5.2-fold cutoff 
did not notch a 24-week load below 400 copies/mL. The
dismal specificity in Pellegrin’s GIQ reckonings, and 
the flaccid sensitivity in her six-mutation score, do not
inspire confidence.

Such uncertainties moved the University of Pittsburgh’s
Mellors to urge defining a continuum of probability for 
salvage responses, rather than defining cutoffs. Cut points,
he maintained, “are grossly misunderstood by clinicians.”
But if clinicians find cut points tricky, others observed, they
will find probability curves opaque. 

The population studied represents another fraught variable
in sleuthing down response predictors. Daniel Kuritzkes
(Brigham and Women’s Hospital, Boston) argued, for example,
that the moderately resistant groups Coakley analyzed may
not be the best grist for multivariate mills. Differences
between Marcelin’s and Pellegrin’s cohorts could explain
why certain novel mutation candidates popped up in one
study but not the other. 

Of course the vagaries these studies spotlight in guesstimating
success apply not only to ATV/RTV but to any antiretroviral
prescribed for people with resistant virus. 

Defining response 
cutoffs for drugs used 
in salvage regimens 

necessarily rests on some 
messy assumptions — like
what constitutes virologic
success. Certain savants

argue for a response 
continuum rather than

black-and-white cutoffs.
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Atazanavir/ritonavir versus lopinavir/ritonavir: Act I, Scene 2
Researchers from the US Food and Drug Administration
(FDA) divulged the fastidious analysis behind approval of
ATV, focusing on total and individual mutations that felled
the once-daily PI in the Bristol-Myers Squibb trial comparing
ATV/RTV with LPV/RTV [abstract 29]. At least two regimens
had failed enrollees in this 48-week study, and 46% had
reduced viral susceptibility to one or more PIs. Before 
randomization, equivalent proportions in each treatment arm
had virus sensitive to ATV and LPV.

After 48 weeks no one with five or
more protease mutations responded to
ATV, the FDA’s Lisa Naeger reported, in
an analysis using the agency’s time to loss
of virologic response (TLOVR) criterion at
the 400-copy threshold. But 28% with five
or more mutations responded to LPV/RTV.
Response rates proved similar in the two
groups among people who began the
boosted PIs with fewer than five mutations.

Certain mutation clusters undermined
ATV/RTV more than others:

■ Response to ATV/RTV was weaker in
people with three or more PI mutations
including one of the following: M36I,
M46I/L/V, G73S/A/C, V82A/F/T/S,
I84V, L90M.

■ Response to ATV/RTV significantly
lagged response to LPV/RTV in people with three or more
PI mutations including one of the following: G73S/A/C,
I84V, L90M.

■ Only 23% of people with L90M responded to ATV/RTV,
but L90M appeared to imperil ATV/RTV only when it
appeared at baseline with two or more other mutations.

■ Mutations at positions 48, 54, and 84 deflated response to
ATV/RTV, but mainly if any of them appeared as one of
three or more baseline mutations.

■ Response to LPV/RTV outdid response to ATV/RTV in
people with three or more mutations including changes at
positions 36, 71, 73, 84, 86, or 90.

■ Response to LPV/RTV proved better in people with one or
two mutations at the following positions versus three or
more: 36, 46, 71, 77, 82, or 90.

Baseline fold change in susceptibility also discriminated
between responses to these two boosted PIs. People with
less than a five-fold change in susceptibility to either ATV
or RTV had equivalent responses to the two drugs. But people
with more than five-fold resistance at baseline did better
with LPV/RTV.

To sum up the ATV reports (on a sour note), three studies
fashioned three discouragingly distinct sets of mutations that

undercut this PI’s antiviral vigor (Table 1). Yet at least two
of three research teams saw trouble with mutations at five
positions, marked in bold type. Substitutions at site 46 signal
sure peril for ATV/RTV. When joined by other mutations,
these studies and others suggest, the L90M flip may be the
king of PI cross-resistance.

Table 1. Proposed lists of 
dangerous pre-ATV/RTV
mutations

Swiss-French French FDA (trial AI424-045)
(Marcelin, (Pellegrin, (Naeger, 
abstract 7) abstract 8) abstract 29)

10F/I/V 10F/I/V —
16E — —
— 24I —
33I/F/V 33I/F/V —
— — 36I
46I/L 46I/L 46I/L/V
60E — —
— 62V —
— — 73S/A/C
— — 82A/F/T/S
84V — 84V
85V — —
— 90M 90M

Sources: Genevieve Marcelin, abstract 7; Isabelle Pellegrin, abstract 8;
Lisa Naeger, abstract 29.

GIQ and resistance score for fosamprenavir/ritonavir
French researchers carried their GIQ campaign to a salvage
study of fosamprenavir (FPV)/RTV in 100 people who tried
a median of 10 earlier regimens including four with a PI
[abstract 31]. Pellegrin and Bordeaux University Hospital
colleagues tested the merits of the ANRS resistance score
for FPV/RTV, which blackballs this boosted PI for anyone
with six or more mutations from a set spelled out in Table 2.
That list, Pellegrin’s results suggest, may not be the surest
guide to salvage with FPV/RTV.

The cohort started 700/100 mg of FPV/RTV twice daily
with a median of three major PI mutations (interquartile
range [IQR] 0 to 4) and a median FPV/RTV score of 4 (IQR
1 to 5). The median viral load stood at 4.8 log copies/mL
(about 63,000 copies/mL), and the median CD4 nadir lay at
100 cells/mm3. After 12 weeks of FPV/RTV 25% had a
viral load below 50 copies/mL, 37% had fewer than 400
copies/mL, and 33% had at least a 1-log viral load dip.

Mutations that correlated with 12-week response did not
mirror the ANRS list (Table 2). Yet these discrepancies at
least partly reflect the study design, which banned people
with six or more of the ANRS mutations.

Three studies came up 
with different mutation 

sets that threaten 
ATV/RTV in people 

with PI failures. But 
they (mostly) agreed 
that mutations at sites 

10, 33, 46, 84, and 
90 all flash a bright 

danger signal.
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Table 2. Mutations linked to poor FPV/RTV salvage
response

ANRS* Pellegrin results†

L10F/I/V L10F/I/V
K20M/R —
V32I + I47V or I50V —
— L33F/I/V
E35D —
R41K —
— M46I/L
I54V I54L/V
L63P L63P
— A71I/V/T
V82A/F/T/S V82A/F/T/S
I84V —
— L90M

*ANRS proscribes FPV/RTV for anyone with six or
more of these mutations.

†Correlated with poor 12-week response.
Source: Isabelle Pellegrin, abstract 31.

In a univariate analysis Pellegrin and
colleagues found that nearly any venomous
variable one can imagine predicted a poor
12-week response to FPV/RTV—number
of previous regimens; viral load zenith;
earlier treatment with PIs and NNRTIs;
number of NRTI mutations; number of
minor, major, or total PI mutations; four or more mutations
from the newly defined octet; FPV trough, peak, or 12-hour
exposure; and low GIQ (trough/number of FPV/RTV mutations). 

Pellegrin did not offer a multivariate analysis, but she
proposed three cutoffs for a 12-week response:

■ Four or more mutations from the defined set (85% sensitivity,
75% specificity)

■ Fosamprenavir trough below 1.8 µg/mL (77% sensitivity,
61% specificity)

■ Genotypic inhibitory quotient below 0.6 (77% sensitivity,
61% specificity)

The sensitivity and specificity quotients suggest a bare
mutation count foretells success better than FPV level alone
or FPV level divided by mutation score (the GIQ). Results
like these underlie some researchers’ sense that GIQ has lit-
tle use in the clinic.

Keeping score with 21 tipranavir mutations
Atazanavir/RTV cleanly won the workshop sweepstakes for
most-pondered salvage PI, though most prefer it for up-front
duty. The PI devised, tested, and licensed for salvage, TPV,
made do with one useful poster, a shot at defining genotypic

and phenotypic cutoffs by Hernan Valdez (Boehringer
Ingelheim) [abstract 27]. 

Valdez began with a bulky data set rolling together people
who took TPV/RTV as their only PI in four trials—the two
phase 3 RESIST studies of enrollees with triple-class resis-
tance in whom two PIs had flopped but with two or fewer
mutations at positions 33, 82, 84, and 90; a companion trial
for people with more than two mutations at those sites; and
a phase 2 dose-finding study with no entry limits involving
positions 33, 82, 84, or 90.

This analysis aimed to test Boehringer
Ingelheim’s busy mutation list of 21 substitu-
tions at 16 positions—10V, 13V, 20M/R/V,
33F, 35G, 36I, 43T, 46L, 47V, 54A/M/V, 58E,
69K, 74P, 82L/T, 83D, and 84V. But along the
way Valdez turned up evidence that baseline
fold change in susceptibility to TPV pre-
dicted at least a half-log nip off viral loads
during the RESIST trials’ first eight weeks. 

Among 252 people with less than three-
fold resistance at baseline, 233 (92%) met
the modest half-log response benchmark.
Yet a hefty proportion with higher baseline
resistance—74 of 109 (68%)—also enjoyed
a half-log viral load ebb. The significantly
better response in the group with lower
baseline resistance (P < 0.001) did not
depend on cotreatment with the fusion
inhibitor enfuvirtide (ENF).

Using the same eight-week half-log response marker,
Valdez confirmed that more mutations from Boehringer
Ingelheim’s laundry list chip away at chances of viral control:

■ Of 239 people with two listed mutations, 225 (94%)
responded.

■ Of 446 people with three to five listed mutations, 374
(84%) responded.

■ Of 60 people with six or more listed mutations, 43 (72%)
responded.

People with up to three of the 21 menacing mutants managed
a reasonable response after 24 weeks of TPV/RTV (Table 3).
The response rate slipped sharply when four or more listed
mutations accrued. People with eight or more of the 21
mutations had essentially no response. 

Boehringer Ingelheim’s 21-mutation-long agglomeration
steamed even resistance mavens with steel-trap minds and
typify the “data quagmire” Mellors complained about. Many
note that the list omits L90M, a founding member of
Boehringer Ingelheim’s “universal” quartet of minatory mutants.
Douglas Mayers, the company’s viral chief, reasonably concurs
that L90M thwarts TPV as surely as it does other PIs; it merely
failed to emerge in the statistical analysis that crowned the 21.

GIQ—the genotypic 
inhibitory quotient —

remains a suspect 
predictor of salvage 
response. A study of
FPV/RTV suggested 

a homely list of 
mutations foretells

response better 
than the fancier GIQ.



5 They picked the NARVAL
data because the trial enrolled people with and without ddI
or ABC experience. That meant the study population was
more heterogeneous than the original cohorts in baseline
resistance to either drug. The researchers reasoned the more
diverse NARVAL cohort might prove more fertile ground
for validating the algorithms. 

With the NARVAL data set the mean change in viral load
for resistant versus sensitive virus narrowed considerably
(+0.36 to +0.52). And univariate analysis Þgured signiÞcant
correlations between viral load change and viral susceptibility
for three of the six algorithms. 

This brave inquest into algorithmic riddles left some
attendees slack-jawed. The University of California, San
DiegoÕs Richman , a founding father of HIV resistance
research, went so far as to wonder whether clinicians can
rely on algorithms at allÑgiven the gaping predictive vari-
ability Costagliola conÞrmed. She countered that further
analysisÑwith further expansion of the data set to include
more people already treated with ddI or ABCÑmay resolve
some discrepancies. 

Rating an array of 

algorithms for how 

well they prophesy 

responses to ABC or 

ddI, a brain trust of 

resistance experts 

discovered Ñ to the 

dismay of all Ñ that 

nearly every algorithm 

widely missed the mark.


