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Evaluation of Viral Resstance to Reverse Transcriptase Inhibitors (RTI) in HIV-1-
Infected Patients Before and After 6 Monthsof Single or Double Antiretroviral Therapy
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Weevaluated samplesof peripheral blood mononuclear (PBMC) cellsfrom 46 AIDS patients,
beforegtartingtherapy with HIV-1rever setranscriptaseinhibitor s(RTI), and after 6 monthsof
drug use. PBMC werestored and tested by aLine Probe Assay (LiPA), in order to assessthe
frequency of RT mutationsin thispopulation. Six patientswer etaking AZT befor einitial blood
collection (1 to 16 weeks of drug use) and 40 patients had no prior therapy. After baseline
evaluation, 19 patientsreceived AZT, 23AZT plusDDI, 3gstarted AZT only with DDI added after
3months, and 3received acombination of AZT plus3TC. Detection of at least onemutation was
found in 33% (15/46) of patientsat baseline, and 83% (38/46) had at least 1 mutation after 6
monthsof therapy. Inthemajority of cases, samplespresented with thewild typeand variantsof
HI1V, simultaneoudly. Patientsreceiving monother apy had a higher frequency of mutations(L41
and F214,Y 215) than did patientsreceiving double-drugtherapy (19 vs. 10). No specific mutation
asociated with DDI wasidentified in 26 patientssotreated. Despitethefinding of amean increase
in CD, count and amild decreasein viral load, patientstended to have an inver secorrelation
between theCD, variation and number of mutationsdetected after 6 months, suggesting potential
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lossof drug efficacy in the presence of these genotypic changes.
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Development of vira resstanceto RTI isacommon
finding among patientsusing sub optimd anti-retrovira
(ARV) therapy [1-6]. In Braxzil, only recently, triple
therapy including the use of protease inhibitors (PI)
becamethestandard of carefor HIV-1infected petients.
The current guidelines established by the Ministry of
Hedlth il permit the use of doubletherapy in specific
Stuations, such asintoleranceto M1, or for thosepatients
presentingwithlow viral load or high CD, counts|[7].
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Thehighreplicationrateof HIV-1, associated with
itshighgendticvariation, dlowstheonsat of vird mutations
that confersresistancetodl anti-retrovird drugscurrently
available [8-11]. The selection of mutant viruses
displaying such genotypic changesisaconsegquence of
incomplete suppression of vira replication, andisaso
themgjor causeof anti-retrovira therapy failure[1].

We evaluated the genetic profileof HIV-1RT in
peripheral blood mononuclear cells(PBMC) samples
of agroup of 46 AIDS patientswho had received no
previoustreatment with Plsand were drug naive, or
had prior useof only 1 RTI drug. Genetic analysiswas
attempted by using a line probe assay (LiPA) to
determinethe prevaenceof RTI mutationsat basdline
and after 6 monthsof treatment with 1 or 2 drugs.

Material and M ethods

Patients recruitment and study location
Thiscollection of blood samplesfor thisstudy was
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conducted between July, 1995, to June, 1997, at the
Federd Universty of BahiaHospitd (HUPES). Pdtients
with apreviousdiagnossof AlDShad blood samples
collected after awritteninformed consent wasgiven. All
patients had adiagnosisof AIDSestablishedwithin3
monthsof blood collection and wereassgned toreceive
anti-retroviral drugs. Six patientsalready using 1 RTI
for lessthan 16 weekswerealsoincluded in order to
asessany differencein RT mutationsrelated to ashort
termuseof RTIs. All of thepatientshad HIV infection
confirmed by Western Blot.

Laboratory evaluation

Viral load was measured at baseline and after 6
months by NASBA (Organon-Teknika) with a
sensitivity of 400 RNA copies/ml of plasma.
Determination of CD, and CD, cell counts was
attempted by flow cytometry. Assessment of viral
mutations was performed by using a Line Probe
Assay (LiPA - Murex-Innogenetics) capable of
detecting mutations at codons 41, 69, 70, 74, 184,
214, and 215, according to the manufacturer’s
instructions[12].

Briefly, PBMC were separated by Fycol Hipaque
gradient of centrifugation, and stored in liquid
nitrogen until processing. The cellswere washed,
adjusted to 2 million/ml, and centrifuged. The
resulting pellet waslysed using the Amplicor-monitor
lysiskit and afragment of 1.2Kb wasamplified by
PCR. A second PCR round using an inner primer
was performed, and the final product was then
hybridized with specific oligonucleotide probes,
immobilized as parallel lines on membrane-based
strips. After hybridization, streptavidinelabeled with
alkaline phosphatase was added and bound to any
biotinylated hybrid previously formed. Incubation
withBCIP/NBT chromogen resultsinapurple/brown
precipitate.

Satistical analysis

A comparison of mean CD, count and viral load
for patients presenting or not presenting with RT
mutationswas carried out using anaysisof variance.
Percentageswere compared Chi-squaretest.

Results

Patient Population and anti-retroviral regimen used
A total of 46 patientswere enrolled in the study.
Only 6 patientswereusng AZT or entry. Four patients
wereusing AZT for 4 weeks, and thethird and fourth
patientsused thedrug for 4 and 8 weeks, respectively.
Theremaining 40 subjectswere anti-retroviral drug
naive. Nineteen patients started therapy with AZT
alone, 23 subjects received AZT plus DDI, and 3
initially received only AZT with DDI added to their
prescription after 3months. Only 1 patient wastrested
withacombinationof AZT plus3TC.

Baseline evaluation

At baseline, 13/40 (33%) drug-naive patients had
at least 1 RT mutation detected (Table 1). Six patients
wereaready taking AZT. Two (2/6) of those patients
had taken AZT for 8 weeks and had 2 detectable
mutations (R70 and 184V for thefirst patient, R70
and F214/Y 215 for the second). The other 4 patients
under AZT therapy, but presenting with no detectable
mutations were using that drug for only 1 week
(P=0.003). Of note, 13/15 patients with detected
mutati onsa so showed wild type pattern for the codons
affected by genetic changes. Themean VL at basdline
was4.9+ 1.3log,,HIV-1 RNA copies/ml (median
5.0 log). Mean CD4 count was 126 + 80 cellg/ml
(median114 cdlgml).

Sx months evaluation

After 6 monthsof ARV drug use, 83% of patients
had at least 1 RT mutation detected: 40% presented
1 RT mutation, 32% had 2 mutations, 9% devel oped
3 mutations and 2% presented with 4 mutations at
LIPA. Again, wefound ahigh frequency of samples
presenting wild type and viral variantsin the same
test. Table 1 summarizes the genotypic profile of
patients at baseline and after 6 months. Althoughwe
observed arandom frequency of mutationsfor each
therapy regimen utilized, mutationsL41 (TTG) and
F214/F215 weremore prevalent among patientsusing
AZT as a single drug than among those using 2
associated drugs (Table 2).
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Table 1. Frequency of RT codonsdetected by LiPA at baseline, and after 6 months, in 46 samplestested

Baseline 6 months

N (%) N (%)
M4l 38 (83) WT* 36 (78)
LAL(TTG) - Mut 8 (18)
L41(CTG) 1 (02 Mut 4 (9
T69, K70 42 (91) WT 3 9 (85)
T69, R70 12 (26) Mut 21 (47)
K70, D69 - Mut -
R69, R70 - Mut -
N69, R70 - Mut -
L74 33 (73) WT 35 (76)
V74 - Mut -
M184 41 (91) WT 39 (85)
V184 1 (2 Mut 3 (7
F214,T215 32 (70) WT 31 (69)
L214,T215 1 (2 WT 1 (2
T215 - WT 12 (28)
F214,Y 215 3 (7 Mut 23 (50)
L214,Y215 - Mut -
F215,F215 - Mut 1 (2

*WT=Wild type; Mut=Variant.

Table 2. Frequency of new mutationsafter 6 monthsof therapy, according tothe RTI regimen used by patients

Variant codon
Drugs T69R70 F214Y215 LALTTG) VI184M  F214F215 L41(CTG)
AZT 4 11 6 - - 2
AZT+DDI 3 6 - 1 1 1
AZT+3TC - - - 1 - -
AZT=>DDI 2 3 2 - - -
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Figurel. Meanvariation of CD, count after 6 months, according to the number of detected mutations (Mut)
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Mean viral load decreased to 4.3 + 1.8 log, HIV-1
RNA (median4.8log, ), while CD, countsincreased
t0 209+ 170 cdlg/ml (median 186 cdls/ml). However,
patients who developed RT mutations during that
period showed a trend for an inverse correlation
between CD, count and number of RT mutationsafter
6 months(Figurel).

Discussion

Resiganceto ART isconsdered animportant cause
of treatment failurefor HIV-infected patients[13-15].
Thereisdear evidencethat sub-optima therapy resulting
ininsufficient viral suppressionisfollowed by sdlection
of mutantsresi stant to the ongoing therapy, leading to
virological,immunologica andclinical failure[1].In
consequence, patientsusing lessthan 3 ARV drugs
(highly active anti-retroviral therapy - HAART) are
likely tofail treatment over time[16-17].

Currently, treating HIV-1infectionwithonly 1 or 2
drugsisnot considered agood strategy. However, use
of AZT doneisdtill thestandard of carefor prophylaxis
for mother-to-child transmission during pregnancy [18-
19]. Considering the need to keep pregnant women

CD4 Variation

onanAZT singledrug regimen, for prolonged periods,
it raisesaquestion about therisk of selecting mutant
virusesduetoincompletevira suppressioninthemother
on prophylaxis. On the other hand, there is great
concern about the risk of transmission of resistant
virusesfrom patients heavily pre-treated and failing
therapy, to other individuas. Thisfact hasbeen reported
in different countries and can become an important
epidemiologica probleminareaswhereres stant viruses
are prevaent [20-24]. Thus, itisimportant to know
about the prevaence of mutationin both patientsfailing
therapy and drug-naiveindividuasin order to evauate
the best initial treatment regimen, and to asses the
potentia efficacy of the current prophylaxisregimens
for pregnant women.

This study detected a high prevalence of virus
displaying genetic changes associ ated with resistance
to AZT, evenfor patients not previously exposed to
ARV drugs. Inaddition, the devel opment of mutations
inamog dl individua sconfirmsthereported detaabout
theinefficacy of therapeuticregimensusing 1 or 2RRTl
for treating patients with advanced disease. It is
important to note the coexistence of wild type mutant
patternsinalarge proportion of suchindividuals. That
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finding could mean that the patientswerestarting tofail
therapy, Sncepart of thevird popul ationsthey harbored
were sensitiveto ARV drugs. However, theinverse
correlation detected between viral load, CD, count,
and number of RT mutationsindicatesthat there can
beapotentia clinical impact for theindividua sunder
suchtherapy.

Another interesting point isthe high rate of codon
detection by LiPA inthe present study. In particular,
wewere concerned about the sengitivity of thistest for
codon 41, sncealower rate of detection wasexpected
for thiscodon. Inaddition, itisimportant to note that
no specific mutation associated to DDI use was
detected, regardless of thefact that 26 subjectswere
using that drug during thefollow up period. Thus, in
thispopul ation, devel opment of mutations associ ated
to AZT weremuch morefrequent thanto DDI, dthough
thechangesin surrogate markersfor HIV infectionwere
no different for the patientsusing different regimens.
Petientsreceiving doublethergpy showed smilar rates
of mutation development during the study period, but
those under monotherapy had a trend for a higher
frequency of some specific mutations(L41, and F214,
Y 215), asshownin Table 2.

We cannot rule out the possibility that the high
rate of genetic changes detected by LiPA inthis
study do not reflect thetruelevel of viral resistance
to AZT, but only ahigh grade of HIV polymorphism
inregions closely related to the codons detected
by the assay, as suggested by studies comparing
LiPA with viral sequencing. Thevariationinthe
markersof HIV infection reinforcesthe significance
of these changes.

Our findingsindicatethet geneticevidenceof AZT
res stanceishigh among drug-naive patientsin Bahia.
Theuseof 1 or 2drugsfor treating AIDS patientswas
associated with devel opment of mutati onsassociated
with AZT resistanceinamost dl patientstested. The
s multaneousdetection of wildtypeand variant viruses
may indicatethat patientscould still partially respond
tothedrugsin use, but thevariation of the markers of
disease progression (VL/CD, count) after 6 months
do not support thishypothesis. Our findings suggest
that primary vira resistance may behighamong drug-

naive patientsin Bahia, at |east among patientswith
advanced stage of disease. The potential impact of
these findings on HAART efficacy, as well as for
prophylaxis in pregnant women, deserves further
investigations.
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