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HIV-1 Genotypes Related to Failure of Néfinavir
as the First Protease Inhibitor Treatment

Unai Tupinambds!, Agdemir Aleixo®*
and Dirceu Greco?®

1Belo Horizonte Secretary of Health; 2Pos-Graduation Coursein Tropical
Medicine and Immunology and Molecular Biology Laboratory, School

of Medicine, Federal University of Minas Gerais; *Sate Secretary of

Health of Minas Gerais; Belo Horizonte, MG, Brazl

Combined antiretroviral therapy resultsin sustained viral suppression and a decreasein
mortality and morbidity duetoHIV infection. Intrinsic strength, dur ability and absenceof cross-
resistance are key factorsin the selection of antiretrovirals. Failurewith nelfinavir has been
associated with two protease gene mutations, D30N and L 90M . The D30N mutation does not
result in cross-resistancewith other proteaseinhibitors, and it decreasesviral fithess. In order
tocheck for thismutation after failurewith nefinavir, the246 HI'V-1 genotypingtest wasper formed
on virussamplesfrom 55 patientswith failure of nelfinavir asthefirst proteaseinhibitor. M ost
(84%) of theviral strainswer eof subtype B. Nucleosidesassociated with mutations(NAM) were
observed in 80% of thetests; no INS69, complex 151, K65R and L 74V mutations, which give
multi-resistanceto nucleoside analoguer ever setranscriptaseinhibitor sto tenofovir and DDI,
respectively, were observed. In thetestsfor protease gene mutations, the D30N mutation was
found in 57%,L90M in 18% and thewild-typevirusin 25%. Thesedataaresimilar to published
reports, showing that alternative therapies used after failure with nelfinavir may be more
successful, asthe D30N mutation doesnot cause cross-resistanceto other proteaseinhibitors.
KeyWords: HIV-1, proteaseinhibitor s, nelfinavir.

Combined antiretrovird therapy resultsinsgnificant
viral suppression[1,2], with adecreasein morbidity
andmortdity relatedtoHIV-1infection[3,4]. However,
therapeutic efficacy has been threatened by the
appearance of resstant vira strains[5,6], which occur
more frequently in patients receiving a decreased
efficacy antiretrovira regimen (e.g., doubletherapy)
orinthosewith unsatisfactory conformance[7,8]. While
intring ¢ strength and the duration of the efficacy of the
treatment regime are the main factors taken into
consideration for the selection of antiretrovirals, the
absenceof cross-resstance, in order to preservefuture
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treatment options, is another important aspect of
treatment choice[9].

Different mutations may be selected for after
expostiontodifferent antiretrovirdswithinthesamedass.
Among the mutationsinthe protease gene, the primary
onesappear intheinitial phase of therapeuticfailure.
Sometimes, they are specific to each drug; whilethe
secondary (or compensatory) mutationsappear later and
havesimilar effectsonthedrugsof thisclass[10,11].
When thereisan accumulation of thesemutations, the
possibility of cross-resistanceisincreased.

Thereplacement of asparagine by aspartic acid at
position 30 of the protease gene (D30N) isthemain
mutation that appearsafter failurewith nelfinavir; and
according to anumber of authors[9,12-14], itisthe
only one caused by thisdrug, thusnot inducing cross-
resistance. Also, the D30N mutation decreases the
capacity of viral replication (viral fitness), when
compared towild-typevird strains[15]. However, the
L90M muitation (replacement of methionineby leukine),
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which occursin somecasesof therapeuticfailurewith
nefinavir [9,12-14], causescross-ressancetodl drugs
of thisclass[16,17]; thetherapeutic responseinthese
casesisworsethan in patients presenting the D30N
mutation [18]. Inthissituation, achangeto aregimen
with non-nucleosi de anal ogue reverse transcriptase
inhibitors, or with protease inhibitors boosted by
ritonavir, seemsto bethe best option.

With the establishment of the National Net of HIV
Genotyping (RENAGENO) by the National Program
of STD/AIDSof theMinistry of Hedlth, the profile of
the mutationsoccurring after failureof ndfinavir asthe
first proteaseinhibitor in our setting becameavailable.
This net has been operating since February 2002.
Withinthis context, the Project “GERAIS’ —Grupo
de Estudosem Resisténciaaos anti-retrovirais[ Study
Group on Resistanceto Antiretrovirals| was created,
withthemain purposeof contributing totheevaluation
of theefficacy of thisnew technology. Our study was
proposedin thiscontext, with the primary objective of
eva uating the characteristics of the HIV-1 genotyping
test after therapeutic failure. Its secondary objectives
include: phylogenetic analysis of HIV-1 and
determinationthe of proteasegene mutations, detection
of mutations related to nucleosides (NAM) and the
time of use of ARV, and the number of secondary
mutationsand their relation to duration of treatment.

Materials and M ethods

Two hundred and forty six HIV-1 genotyping tests
were made in Molecular Biology and Immunology
Laboratory of the Department of Infectious and
Parasitic Diseases of the School of Medicine of the
Federd University of MinasGeraisfrom February 2002
toMarch 2004. Only thetestsof patientsat first failure,
having nelfinavir asthefirst proteaseinhibitor (PI),
preceded by double or triple therapy with non-
nucleoside analogue reverse transcriptase inhibitors
(NNRTI) (n=55) wereincluded in our study.

The mutations were interpreted using the
manufacturer’sdata (A pplied Biosystems, Foster City,
Cadlifornia, USA), the International AIDS Society

analysis[19], and the RENAGENO agorithm. The
mutations at thefollowing positionswere considered
primary mutations in the protease gene: 30, 46, 48,
50, 82 (except for V82l), 84 and 90, and the ones at
positions 10, 20 24, 32, 33, 36, 47, 53, 54, 71, 73,
77 and 88 were considered secondary mutations. In
the caseof thenucleos deand oguereversetranscriptase
inhibitors (NRTI), mutationsin thetranscri ptase gene
inthefollowing positionswere considered: 41, 44, 62,
65, 67, 69, 70, 74, 75, 77, 115, 116, 118, 151, 184,
210, 215 and 219. The mutations in the following
positionswere considered toinvolve non-nucleoside
andoguereversetranscriptaseinhibitors (NNRTI): 100,
103, 108, 181, 190, 225 and 236.

The descriptive measures were calculated as
percentages, with mean, minimum, maximum and
standard deviation.

The comparisons of the time (duration) of
antiretrovira therapy (TARV) were performed using
theMann-Whitney test or theKruska-Wallistest. The
aphalevd for sgnificancewas5%.

Results

Fifty-fiveHIV-1 patientsfor which ndlfinavir failed
as the first Pl were genotyped The TARV ranged
between 10 and 72 months, with amean of 34 months,
amedian of 30 monthsand standard deviation of 17.6.

Among the 55 patients, 55% (30) had aready used
doubletherapy withNRTI or tripletherapy withnNRTI
andtherest (46% - 25) wereinfirst thergpeuticfailure.
Inthe evauation of HIV subtype (Figure 1), most of
them (84%) had subtype B, 7% had subtype F and
9% had arecombinant subtype.

Among the patients, 82% (45) presented reverse
transcriptase (RT) gene mutations. The mutations
associated with nucleosides (NAM) werefoundin 35
patients; most of them had three to five NAM. The
mutetion at position 184 wasfoundin 38 patients (69%).
Themutationsat positions69 (insertion), 151, 65and
74, whicharerdatedtomulti-ressancetoNRTI (INS69
and complex 151), resistance to tenofovir and DDI,
respectively, werenot found (Table 1).
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Figure 1. Characterization of 43 patientsaccording to HIV subtype.
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Note: There was no information for 12 patients.

Figure2. Profileof the primary mutationsafter failurewith nelfinavir
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Table 1. Characterization of mutationsin the reversetranscriptase gene (N=55)

Frequency
Variables N %
Wildvirus 10 18.2
Presence of NAM 35 79.5
Noinformation 1
Number of NAM
1to2 11 314
3to5 22 62.9
Above5 2 5.7
Presenceof M184V 38 69.1

NAM = nucleoside associated mutations.
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Table 2. Characterization of protease gene mutations

Frequency

Variables N %
Presenceof primary mutation to nelfinavir 41 74.5

D30N 31 75.6

L90M 9 22.0

Both 1 24
Presence of secondary mutations

Yes 48 100.0
Number of secondary mutations

Upto2 13 271

Above2to4 25 52.1

5or more 10 20.8

Totd 48 100.0

Table 3. Characterization of the patientsaccording to the primary mutationto nelfinavir and the HIV subtype

Primary mutation to nelfinavir

D30N L90OM Both
Subtype N % N % N % Total
B 23 85.2 4 14.8 0 0.0 27
F 1 100.0 0 0.0 0 0.0 1
Recombinant 1 333 1 33.3 1 333 3
Totd 25 5 1 31

Note: 10 cases with no information.

Among the 55 patients, 41 (75%) presented
primary mutationsrel ated to nelfinavir; most of these
had the D30N mutation (31 =57%) (Figure 2, Table
2). No significant relation was found between the
characterigtic of the primary mutation to nelfinavir and
theHIV-1subgroup (Table3). Themean TARV tended
toincrease asthe number of secondary mutationsto
the Pl increased (Table4).

Discussion
Most patients had HIV-1 subtype b, though a

phylogenetic analysiswas not been performedin 12
patients. In theanalysisof reversetranscriptase gene

mutations, the mutationsrel ated to phenotypic multi-
resistanceto thedrugsof thisclass, INS69 and complex
Q151M, were not seen. The K65R and L74V
mutations, rel ated to phenotypic res stanceto tenofovir,
werea so not seen.

Among the primary mutationsrelated to nelfinavir,
D30N wasobservedin 31 (57%) of the55 patients. No
protease gene mutation was seen in the remaining 14
patients. Various other sudies[9,12,13,14] have dso
shownthat thismutationisthemost frequent in casesof
falureof ndfinavir thergpy; therewaslow crossresstance
with other Pis and facilitated therapeutic rescue.
However, thoughthereisindication of adecreased vird
replication capacity withthe D30N mutation [15], the
clinicd benefitsof thisconditionaretill unknown.
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Table4. Characterization of patientsaccording to thetimeof use of antiretroviral drugs, considering the number

of secondary mutationsto the proteaseinhibitor (PI)

Timeof usein months

Mutations
for PI N Minimum Maximum Median Mean SD
Upto2 13 13 52 20 23.9 111
From2to 4 25 10 69 33 36.0 18.3
5or more 10 14 72 34 41.1 215
Note: p=0.076, Kruskal-Wallistest.
Therewasatendency towardsagreater number of 4. PaellaF.J., Kathellen M.D., Anne C.M., et a. Decline

secondary mutationswith increased TARV, thoughiit
wasnot gatigticaly sgnificant.

In conclusion, it remains unclear whether there
should beanimmediate ARV substitution after the
finding of thismutation, because of therisk of quickly
exhaugting thedtill-limited availablethergpeuticarsend.
Ontheother hand, such asubstitution could avoid an
accumulation of secondary mutations, avoiding
resstancetoal drugsof thisclass. It will be necessary
to pursue clinical end points to answer these
guestions.
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