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Abstract
Raltegravir is the first integrase inhibitor approved for
the treatment of HIV infection based on the superior
efficacy it showed compared to optimized backbone
therapy alone in patients harboring multidrug resistant
viruses. Studies on naïve patients showed comparable
efficacy of raltegravir and efavirenz and just recently
the US Food and Drug Administration (FDA) approved
raltegravir for the use in naïve patients based on the fa-
vorable results of the international double-blind phase
III STARTMRK trial. Additional interesting findings
were the faster, and not yet explained, decay of HIV-1
RNA and the higher CD4+ cells increase in the ralte-
gravir group as compared to the efavirenz group.
Raltegravir is generally well tolerated and adverse

events were generally similar in raltegravir and com-
parator arms throughout all studies. When compared
to efavirenz, patients on raltegravir showed less inci-
dence of central nervous system-related adverse
events. In studies on experienced patients higher inci-
dence of cancers was found in the raltegravir arm: a
relationship with the drug was, however not con-
firmed in a recent review considering all raltegravir
studies. Raltegravir also showed a safe lipid profile ex-
pecially in naïve patients, finding that renders the drug
attractive for patients with other cardiovascular risk
factors.
All this characteristics in association with its specif-

ic mechanism of action, make raltegravir an interest-
ing drug for naïve patients and a large use in this type
of patients is predictable. Only time and experience,
however, will tell us whether raltegravir will maintain
its promises in the long run.

INTRODUCTION

Efficacy of antiretroviral treatment (HAART) has dra-
matically reduced progression to AIDS and death in
HIV infected individuals [1, 2] although this treatment
is still not available in many areas of the world espe-
cially where the pandemic has the higher prevalence.
The absence of a realistic vaccine or eradication strat-
egy in the near future renders chronic antiretroviral
therapy the sole foreseeable therapy for HIV infection
for years to come [3, 4]. Development of drug resis-
tance on therapy, as well as acquisition of a resistant
viral strain at the time of infection reduce the option
of treatment, a crucial issue for first line regimen too
[5, 6]. Current guidelines recommend initiation of an-

tiretroviral treatment with two nucleoside reverse tran-
scriptase inhibitors (NRTIs) in association with either
an NNRTI (efavirenz being the preferred) or a boost-
ed PI (lopinavir/ritonavir or atazanvir/ritonavir)[7, 8].
Short- and long-term toxicities of antiretrovirals have
an additional impact on adherence to treatment and its
long-term success [9, 10]. All these issues underline
the continuous need for new and better tolerated anti-
retroviral compounds. In the past few years several
new agents have become available on the market: new
protease inhibitor (PI) darunavir showed activity
against PI-resistant viral strains and the new non-nu-
cleoside reverse transcriptase inhibitor (NNRTI)
etravirine [11] is approved by the US Food and Drug
Administration (FDA). Perhaps even more important-
ly, new classes of drugs, targeting different steps in the
HIV life cycle, were licensed: the CCR5 co-receptor
inhibitor maraviroc [12] and the integrase inhibitor ral-
tegravir [13]. Recently, agents approved for the use in
experienced patients have been studied in naïve pa-
tients too, thanks to their efficacy and tolerability pro-
files and this have happened for new drug classes as
well.
This review summarizes the characteristics of ralte-

gravir, the first integrase inhibitor approved for HIV
infection, focusing on its use on naïve patients. Al-
though not yet recommended by international guide-
lines, just recently the US FDA approved raltegravir
for the use in naïve patients based on the favorable re-
sults of the STARTMRK trial [14]. Its mechanism of
action, efficacy and tolerability profile, make ralte-
gravir a very interesting agent for first-line antiretrovi-
ral treatment.

EFFICACY

Raltegravir is the first integrase inhibitor approved for
the treatment of HIV infection based on the superior
efficacy it showed compared to optimized backbone
therapy alone in patients harboring multidrug resistant
viruses [13]. Due to the favorable profile in terms of
efficacy and tolerability, studies on naïve patients be-
gan right after. The first clinical trial on naïve patients
was Protocol 004, a multicenter, randomized, double-
blind, placebo-controlled dose-ranging phase II study
which tested the efficacy of raltegravir at four differ-
ent doses (100, 200, 400 and 600 mg twice daily), in as-
sociation with two NRTIs [15]. In the first part of the
trial 35 patients were randomized to receive either
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placebo (n = 7) or raltegravir (n = 28) at one of the
four dosages as monotherapy for four days [16]. Pa-
tients were stratified by HIV-RNA levels ≤ or > 50000
copies/ml; mean HIV-RNA was 4.53 to 4.97 Log10
copies/ml and CD4+ cell counts were 256 to 569
cell/µL. After 10 days of treatment mean HIV-RNA
reduction in the combined raltegravir groups was 2.0
Log10 copies/ml from baseline, significantly greater
than what observed in the placebo arm (p<0.001 for
the comparison with each raltegravir arm). 50%-70%
of patients in the raltegravir arm reached HIV-
RNA<400 copies/ml by day 10 as compared to none
in the placebo arm and at least one patient in each ral-
tegravir arm reached HIV-RNA <50 copies/ml as
compared to none in the placebo group. The study
then continued in a second part where patients on ral-
tegravir continued on their dosage schedule with the
addition of tenofovir and lamivudine, and patients on
the placebo arm started efavirenz also in association
with tenofovir and lamivudine. Additional 171 patietns
were randomized to receive raltegravir or efavirenz in
the second part of Protocol 004, leading to a total of
198 treated patients (5 patient from part I did not con-
tinued to part II and 2 randomized patients were not
treated) [15]. Results from this 48 weeks study showed
no difference in efficacy between raltegravir arms, and
although the trial was not powered for efficacy com-
parison with the standard of care, when raltegravir
groups were combined in one group only, there was no
difference in response between raltegravir and
efavirenz based regimens. After 48 weeks of treatment
86% (137/160) of patients in the raltegravir arm and
87% (33/38) of patients in the efavirenz arm had HIV-
1 RNA < 50 copies/ml. These results were confirmed
at 96 weeks [17] and recently at 144 weeks: 80% of pa-
tients in the raltegravir arm and 76% of patients in the
efavirenz arm had HIV-1 RNA <50 copies/ml [18].
STARTMRK is the ongoing phase III trial compar-

ing the efficacy and tolerability of raltegravir in com-
parison to efavirenz, both in association with tenofovir
and emtricitabine. The 48 weeks results of this interna-
tional, double-blind, non inferiority trial have just been
reported [14]. Patients were enrolled between Septem-
ber 2006 and June 2008 if they had HIV-1 RNA levels

> 5000 copies/ml, were previously naïve, not pregnant
nor breastfeeding and had liver enzymes less than 5
times the upper limit of normal in case of viral hepati-
tis co-infection. In addition, patients had to have an
HIV genotype at baseline showing sensitivity to
efavirenz, tenofovir and emtricitabine, resistance to ral-
tegravir was not tested. There was not CD4+ cell limit,
and patients were stratified by baseline HIV-RNA
(>50000 vs ≤ 50000) and viral hepatitis co-infection
status. Patients were randomized in a 1:1 ratio to re-
ceive either raltegravir at the dose of 400 mg twice dai-
ly or efavirenz at the standard dose of 600 mg once
daily. The primary end point of the study was achieve-
ment of HIV-RNA < 50 copies/ml at week 48 and pri-
mary analysis were performed with a non-completer =
failure approach. Secondary endpoints were the
achievement of HIV-RNA < 400 copies/ml and the
change from baseline CD4+ cell count.
The study enrolled 566 patients, 282 were assigned

to the raltegravir arm and 284 to the efavirenz arm.
257 and 247 patients completed at least 48 weeks of
study in the raltegravir and efavirenz arm respectively.
In primary end-point analysis the rate of achieve-

ment of HIV-RNA < 50 copies/ml at Week 48 was
86% (n = 241) patients in the raltegravir arm and 82%
(n = 230) patients in the efavirenz arm, demonstrating
non-inferior efficacy of raltegravir when compared to
efavirenz (Fig. 1). Compared to patients on efavirenz,
those in the raltegravir arm had also a slightly but sig-
nificant greater mean increase in CD4+ cell count at
Week 48 compared to baseline: 189 cells/µL vs 163
cells/µL (p = 0.02) (Fig. 3).
An interesting observation, reported in the phase II

trials and confirmed in this study, was the shorter time
to virologic suppression for patients in the raltegravir
arm compared to efavirenz arm (log-rank test
p<0.0001). Mathematical models explained this phe-
nomenon with a shorter phase II in viral decay in pa-
tients treated with raltegravir; the authors suggested
that this raltegravir effect might have an impact in re-
ducing the time needed for clearance of infection [19].
Although the possibility of viral clearance after infec-
tion might be still unrealistic, the additional specific ef-
fect of integrase inhibition on viral decay might have
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Fig. 1. Proportion of Virologic Suc-
cess (HIV-1 RNA < 50 copies/ml) in
raltegravir and efavirenz arms (From
Lennox JL et al. Lancet 2009).



an impact on the magnitude of viral reservoirs, espe-
cially since studies have shown that the amount of
proviral DNA declines during HAART [20] and in vitro
studies, showed how raltegravir and other integrase in-
hibitors increased the amount of nonintegrated DNA
[21]. Perhaps their specific mechanism of action re-
duces the relative proportion of integrated DNA as
compared to the unintegrated counterpart, reducing in
other terms the magnitude of infected cells.
Another interesting finding of STARTMRK trial,

was the greater CD4+ cell increase at week 48 in the
raltegravir arm compared to the efavirenz arm (Fig. 3)
and greater increase in CD4+ at week 48 was observed
for patients with 100000 copies HIV-1 RNA or less
at baseline. This was not observed in the phase II trial,
but interestingly was found in patients who switched
from enfuvirtide to raltegravir in a simplification
strategy study. The potential raltegravir specific role
in immune recovery, needs certainly further investiga-
tion.

The STARTMRK study also showed how CD4+ at
baseline are a prognostic indicator of virologic out-
come: a greater proportion of patients starting therapy
at higher CD4 count (>200 cells/mm3) achieved viro-
logic success at week 48 in both raltegravir and
efavirenz arms when compared to patients starting at
lower CD4+ count (<50 cells/mm3) (Table 1). These
data will certainly reinforce the discussion on when to
star antiretroviral treatment giving support of an early
initiation.

SAFETY AND TOLERABILITY

Raltegravir is generally a well tolerated drug. The fact
that this compound is not metabolized via the cy-
tochrome P450 [22,23] is certainly a major contributor
to the low rate of adverse events experienced by sub-
jects in raltegravir studies.
In pharmacokinetic studies the agent was safe up to

doses of 1600 mg daily for up to ten days and no sub-
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Fig. 2. Decrease in HIV-1 DNA during antiretroviral treatment (From
Koelsch,K.K. et al. JID 2008).

Fig. 3. STARTMRK: Im-
mune Recovery in ralte-
gravir and efavirenz Arms
(From Lennox JL et al.
Lancet 2009).



ject discontinued the drug due to side effects. The
most common drug-related adverse events were
headache and fatigue, which were usually transient and
mild to moderate in intensity [23]. Results from the
first phase III international trials in experienced pa-
tients, showed a favourable side-effect profile of ralte-
gravir [13]. No significant difference was found be-
tween the raltegravir and the placebo arm for either
clinical or laboratory adverse event. The most common
drug-related clinical adverse events were diarrhea, nau-
sea and headache in both arms. The most common
drug-related laboratory abnormalities were increase in
serum lipids, aminotransferase and creatinine. In these
studies slightly more patients in the raltegravir arm had
fasting cholesterol > 300 mg/dL and fasting triglyc-
erides > 750 mg/dL. Also higher incidence of serum
pancreatic lipase greater than twice the upper limit of
normal and serum creatine phosphokinase elevation to
levels greater than 10 times the upper limit of normal
was observed in the raltegravir arm. Although this dif-
ference was not statistically different from the placebo
arm, the drug package insert suggests caution in using
raltegravir association of other medications known to
cause creatine phosphokinase elevation.
In studies on naïve patients when raltegravir was

compared to efavirenz [14, 15], patients on the speri-
mental arm experienced less neurologic and psychiatric
symptoms related to drug neurotoxicity. In protocol
004 by week 8, double the number of patients in the
efavirenz arm (42%) experienced neuropsychiatric side
effects than patients in the raltegravir arm (21%). This
trend remained the same throughout the entire study.
At week 144 this proportion was 35% in the raltegravir
arm vs 61% in the efavirenz arm [18]. One of the
phase III STARTMRK trial secondary endpoints was
superiority of raltegravir in causing fewer central ner-
vous system (CNS) side effects compared to efavirenz.
Analysis at week 8 showed that 10% (n = 29) and 18%

(n = 50) patients in the raltegravir and efavirenz arm
respectively had experienced at least one CNS-related
adverse event (p = 0.02). At week 48 CNS side effects
had a cumulative incidence of 14% in the raltegravir
arm vs 23% in the efavirenz arm (p = 0.004).
Pancreatic toxicity was more frequent in the ralte-

gravir group in protocol 004 as well: after 96 weeks 4
(2.5%) and 3 (1.3%) patients and had pancreatic amy-
lase greater than twice the upper limit of normal and
pancreatic lipase greater than three times the upper lim-
it of normal respectively, while neither was observed in
any patients on efavirenz. Creatinine phosphokinase el-
evation was more frequent in raltegravir arm (10/160,
6.3%) as compared to efavirenz arm (1/38, 2.6%). No
cases were associated with clinical adverse experience
such as myopathy, myositis or rhabdomyolysis and none
required permanent discontinuationof the study thera-
py. Six out of ten cases were considered related to
strenuous exercise. On patient temporarily interrupted
raltegravir due to CK Grade 4 elevation which, howev-
er did not reoccur with rechallenge.
Raltegravir also seems to have a safe lipid profile, in

the BENCHMRK studies [13] slightly more patients in
the raltegravir arm had fasting cholesterol > 300
mg/dL and fasting triglycerides > 750 mg/dL in the
raltegravir arm. Opposite results were observed in
naïve patients: higher percentage of patients with fast-
ing total cholesterol > 300 mg/dL, fasting LDL choles-
terol > 190 mg/dL and fasting triglycerides > 750
mg/dL were observed in the efavirenz arm both at 96
and at 144 weeks of phase II trials as well as at 48
weeks in the phase III STARTMRK trial. The latter
study also found a small decline in triglycerides concen-
tration in the raltegravir arm at week 48 compared to
baseline. In addition of the patients who were not on
lipid lowering agents at baseline, a higher number of
those who had to start such treatment were in the
efavirenz (n = 11/14) than in raltegravir arm (3/14).
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Table 1. Prognostic indicators of achievement of HIV-1 RNA < 50 copies/mL at week 48.

Raltegravir Group (A) Efavirenz Group (B) Difference (A-B)

n/N Response rate n/N Response rate
Overall 241/263 91.6% (87.6-94.7) 230/258 89.1 (84.7- 92.7) 2.5% (-2.6 – 7.7)

Baseline Plasma HIV-1 RNA (copies/mL)
≤100000 111/120 92.5%(86.2 – 96.5) 114/128 89.1%(82.3– 93.9) 3.4% (-4.1 – 11)
>100000 130/143 90.9% (85 – 95.1) 116/130 89.2%(82.6 – 94) 1.7% (-5.6 – 9.2)

Baseline CD4 count cells/µL
≤50 21/25 84% (63.9 – 95.5) 24/28 85.7%(67.3– 96.0) -1.7% (-23.0 – 18.7)
>50 ≤200 85/95 89.5%(81.5 – 94.8) 83/97 85.6%(77.0– 91.9) 3.9% (-5.7 – 13.7)
>200 135/143 94.4%(89.3 – 97.6) 122/132 92.4%(86.5– 96.3) 2.0 (-4.1 – 8.5)
Unknown 0 NA 1/1 100% (2.5 – 100) NA

HIV-1 Subtype
Clade B 186/206 90.3%(85.4 – 94.0) 185/209 88.5% (83.4 92.5) 1.8% (-4.3 7.9)
Clade Non-B 52/54 96.3%(87.3 – 99.5) 40/44 90.9%(78.3– 97.5) 5.4% (-4.9 – 18.0)
Unknown 3/3 100.0%(29.2–100.0) 5/5 100.0%(47.8–100.0) 0.0% (-59.4 – 46.8)

(From Lennox JL et al. Lancet 2009)



Also, twenty one patients were already on lipid-lowering
treatment at baseline, and the number of these patients
who increased the medication dose or had to add an-
other medication, was the same in the two arms (n = 4).
Data from the BENCHMRK studies raised a worri-

some concern when a higher incidence of malignan-
cies (recurrent, progression or new diagnosis of can-
cer) was found in the raltegravir arm (16/462, 3.5%),
compared to the placebo arm (4/237, 1.7%) showing a
relative risk of 1.5 (95% CI 0.5-6.3). Patients on ralte-
gravir arm had diagnosis of cancer earlier in the study
(median = 68 days, IQR 30-118) than patients in pla-
cebo arm (median = 285 days, IQR 246-336). By the
time of cancer diagnosis, all but two patients had had
a viroimmuonologic response to treatment: HIV-RNA
decrease of 1 Log10 or more or <400 copies/mL and
CD4+ cell increase of 50 cells/µL or more. Only in
three raltegravir patients however, immune reconstitu-
tion was considered by the investigators to have possi-
bly contributed to the diagnosis of cancer. Recently a
comprehensive analysis of cancer risk in raltegravir tri-
als, including data from the phase II and III studies,
both naïve and experienced patients, showed a malig-
nancy rate of 1.7/100 patients years in raltegravir arms
compared to a rate of 2.2/100 patients years in the
comparator arms, resulting in a relative risk of 0.8
(95% CI 0.4-1.5) (Table 1) [24]. Considering naïve pa-
tients only, the malignancy incidence rate was 0.6/100
patients years in the raltegravir arms and 2.1/100 pa-
tients years in the comparator arms. In the
STARTMRK trial, one new or recurrent cancer (<1%,
Kaposi’s sarcoma) was diagnosed in the raltegravir
arm while nine (3%) cancers were diagnosed in the
efavirenz arm (Kaposi’s sarcoma n = 6, B-cell lym-
phoma n = 1, squamous cell carcinoma of the anus n
= 1 and bone cancer n = 1). Fortunately the malignan-
cy trend in naïve patients seems to have overturn the
first concerns arose by results in experienced patients,
and overall cancer rate in raltegravir receiving patients
seems not to differ from standard of care agents.

RESISTANCE

In the BENCHMRK studies 23% of patients in the
raltegravir arm experienced virolgic failure at week 48
and 43% at week 96 [13]. Data form the use of ralte-
gravir in drug experienced patients showed that resis-
tance to raltegravir usually emerge following one of
three pathways each involving mutations at one of
three sites in association with other mutations [25].
The N155 pathway is characterized by the N155H mu-
tation often in association with the E92Q. It is usually
the first resistance mutation pattern observed in pa-
tients failing a raltegravir based regimen. After several
weeks under pharmacologic pressure it is substitute by
mutations arising from other pathways. The second
pathway is characterized by mutations at site Q148,
which can mutate to H, R or K, most often followed
by the G140S mutation. This pathway emerge usually
later in patients failing a raltegravir regimen. The third
pathway emerges with the Y143R mutation, usually fol-
lowed by T97A E92Q. Interestingly clonal analysis
showed that mutations belonging to different pathways
can coexist in different genomes in the viral population
of an infected subject and can coevolve in parallel [26].
These resistance pathways, however, seem to be mutu-
ally exclusive, they were never found in the same viral
genome in the same patient. Recently, data showing a
higher and broader selective advantage profile as a
function of drug concentration, for the N155H mu-
tants in comparison to Q148H mutant seemed to ex-
plain the longitudinal trends in the resistance mutation
pathways [27]. These pathways were observed in pa-
tients enrolled in clinical trials, data from the use of
raltegravir in clinical settings might differ from the
strict rules of these pathways. Of notice, preliminary in
vitro data and results from clinical trials show that resis-
tance to raltegravir can be achieved with one mutation
only, suggesting a relatively low genetic barrier for this
drug. In protocol 004 virologic failure occurred in 4%
(6/160) of patients in the raltegravir group and 5%
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Table 2. Comprehensive analysis of cancer risk in raltegravir trials.

Raltegravir Comparator Relative Risk

Cases/Year at Cases/Year at
Risk Risk

N N (95% CI)
(Rate) (Rate)

Overall 1039 29/1722 605 17/159 0.75
(1.68) (2.24) (0.40-1.46)

Treatment experienced patients
Protocol 005 133 0/100 (0.00) 45 0/23 (0.00)

BENCHMRK-1 232 12/417 (2.88) 118 2/133 (1.50)
BENCHMRK-2 230 12/384 (3.12) 199 5/131 (3.81)

Treatment naïve patients
PROTOCOL 004 163 4/429 (0.93) 41 1/100 (1.00)
STARTMRK 281 1/392 (0.26) 282 9/371 (2.42)

(From Cooper et al. 2009)



(2/38) patients in the efavirenz group at week 96[17].
At week 144 other 2 patients in the raltegravir arm and
1 patient in the efavrenz arm experienced virologic fail-
ure leading to a failure rate of 5% and 8% respectively.
Five of the eight raltegravir-treated patients who failed
had resistance mutations in their integrase gene, the
most common being N115H (n = 2). All three pa-
tients in the efavirenz arm had one or more resistance
mutations to the drug at the time of failure. The most
common NRTI mutations in both groups were M184V
(n = 5) and K65R (n = 4) [18]. In STARTMRK trial
10% (27/280) patients in the raltegravir arm and 14%
(39/281) patients in the efavirenz arm experienced vi-
rologic failure at week 48. In the raltegravir arm, of the
nine patients with HIV-RNA > 400 copies, which al-
lowed for genotypic analysis, four did not show any
mutation in their integrase gene, one did not have am-
plification results and four patients had known inte-
grase resistance mutations. Of the latter group, two pa-
tients showed the Q148H/R + G140S pathway, one
patient showed the Y143R mutation only and one pa-
tient showed the Y143Y/H mixture in association with
L74L/M + E92Q + T97T/A mutations [14]. Although
longitudinal data on previously naïve patients failing
raltegravir-based regimens are not available and will
probably be difficult to obtain, the evolution of resis-
tance pathways seems somehow different from what
observed in drug-experienced patients.

EXPERT OPINION FOR THE USE IN TREATMENT
NAIVE PATIENTS

Raltegravir is the first integrase inhibitor to be ap-
proved for the use in the treatment of HIV infection.
Based on results of recent international trials, the US
FDA has recently approved its use also for naïve pa-
tients. Although not yet recommended by international
guidelines, a great increase in the use of this com-
pound as the first line treatment is certainly pre-
dictable. In naïve patients, raltegravir has demonstrated
mid- and long-term efficacy in reducing HIV-RNA to
< 50 copies, comparable to that of other recommend-
ed first line agents [14, 15, 18]. In the short-term in ad-
dition, raltegravir showed a faster viral decay compared
to efavirenz. The reason and meaning of this is still to
be definitely elucidated, although recently, mathemati-
cal models confirmed how in general the later an in-
hibitor acts in HIV life cycle, the more rapid the decay
in viremia [28]. Also, interesting models were devel-
oped to study the specific contribution of an integrase
inhibitor, suggesting a reduced second phase decline of
HIV-RNA in patients treated with this compound [19].
The authors suggested that this raltegravir effect might
have an impact in reducing the time needed for clear-
ance of infection. This hypothesis might have been far
too optimistic given the subsequent demonstration of
a third and fourth phase of viral decay after a long-
term viral suppression, shown to be due to cells that
had a half-life not different from infinite, mirroring
long-lived chronically infected cells [29]. Also some re-
cent HAART intensification studies of patients sup-
pressed for a long time, showed no additional viral de-
cay when raltegravir was added to their regimen, rein-
forcing the small role antiretrovirals have on latently

infected cells [30-32]. Although the possibility of viral
clearance after infection might be still unrealistic, the
additional specific effect of integrase inhibition on vi-
ral decay might have an impact on the magnitude of vi-
ral reservoirs, especially when used when this pool
constitutes, i.e. during acute-early infection [33, 34].
Proviral DNA decay during HAART [20], and patients
starting antiretroviral treatment during acute or recent
infection have significantly smaller amount of viral
DNA after 36 weeks of treatment than patients start-
ing HAART during chronic infection [35]. The relative
proportion of integrated DNA, however, seems to be
higher on treatment compared to pretherapy, when pa-
tients are on standard HAART [20]. The specific effect
of integrase inhibitors observed in vitro of increasing
unintegrated DNA [21], might reflect a reduction in
the viral integration in newly infected cells, this reduc-
ing the spread of infection. This specific effect might
be of extreme relevance during acute infection; studies
exploring the effect of raltegravir (in association with
other compounds) during primary infection are ongo-
ing [36]. Clinically, the importance of this faster initial
viral decay lays in the correlation between viral dynam-
ic after initiation of antiretroviral treatment and long-
term success [37-39]. These data, together with effica-
cy and tolerability profiles of new antiretroviral thera-
pies, the prognostic role of CD4+ count at baseline
[14, 40-43] and cohort studies showing a clinical bene-
fit of early treatment of HIV infection [44] reinvigo-
rate the ongoing discussion of when to start treatment
for asymptomatic HIV infection supporting the early
treatment option. Thanks to the faster viral decay ralte-
gravir might also find a place in post-exposure profi-
laxis; an integrase inhibitor, perhaps in association with
entry inhibitors, might reduce the spreading of cell in-
fection and the magnitude of viral reservoirs.
In chronically infected patients, long-term success

is also assured by an effective regimen. Transmitted
drug-resistance is a critical issue in choosing first line
regimen and its prevalence is still significant in devel-
oped countries and in Europe as well [5, 45, 46].
Efavirenz-based therapy is one of the preferred the
first line regimen, thanks to its long term efficacy and
the recent availability of a fixed-dose combination
with tenofovir and emtricitabine in a single pill daily.
Transmitted resistance, however, might jeopardize the
effectiveness of this combination, being NNRTI and
NRTI resistance mutation the most common transmit-
ted resistance mutations. HIV genotyping before initi-
ation of antiretroviral treatment is recommended by
international guidelines, nevertheless there are clinical
settings in which this guideline is not fully implement-
ed. In addition wild type virus might overgrow resis-
tant variants in the absence of drug pressure; resistant
viral strains however, will re-emerge in the presence of
a selective drug pressure, leading to virologic failure.
Raltegravir, being a new class compound, might be a
choice to overcome transmitted drug resistance.
Although found in the phase III trial only and not

confirmed by studies with longer follow-up, the
greater increase in CD4+ cells compared to efavirenz,
is certainly an additional reason that might favor the
use of raltegravir in treatment naïve patients, especial-
ly for certain categories of patients as late presenters.
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A greater viral decay and increase in CD4+ T cells,
raises the issue of Immune Reconstitution Syndrome
for patients starting at low levels of CD4+ cells. Over-
all incidence of the syndrome in trials on naïve pa-
tients is not clear, but does not appear to be high. Giv-
en the importance of short-term side effects on ad-
herence to treatment, the lower incidence of CNS side
effects in the raltegravir arm compared to efavirenz
will certainly impact on the choice of first line regi-
men, also considering that the majority of failures of
first line treatment happen in the firs weeks of treat-
ment where acute side effects play a major role. Also,
the safe lipid and metabolic profile might make ralte-
gravir a preferred choice over PI-based regimens in
light of the long-term toxicities of HAART especially
for patients who already have other risk factors [47].
Associations of raltegravir and other recently ap-
proved compounds proved to be effective in mul-
tidrug resistant patients, showing also a safe metabolic
profile. Similar combinations have not been studied in
naïve patients yet, but they might offer interesting op-
tions to avoid long-term toxicities of HAART. Trials
exploring these strategies are ongoing [48].
Integrase inhibitors specific long-term toxicities are

not completely defined yet, as the compounds have
not been available for longer than 5 years, and have
been used on a large scale only recently. Initial con-
cerns on higher malignancy incidence in raltegravir-re-
ceiving patients seem to be withdrawn after an exten-
sive analysis on all raltegravir trials participants. Data
on the possible impact of integrase inhibitors on car-
cinogenesis are not available and additional studies on
this matter are certainly needed.
Raltegravir has already found its place in the treat-

ment of multidrug experienced patients, and is a
promising option for naïve patients too. A great debate
is ongoing whether its best role would be in the salvage
treatment, given its efficacy in patients with limited
therapeutic options and the possibility of constructing
a fully active regimens in association with other new
class compounds; or its best place being earlier in the
treatment history of a patients, thanks to its favorable
tolerability and safety profile. A large use of this new
compound in naïve patients in predictable in the near
future, only time and experience will tell us whether
raltegravir will maintain its promises in the long run.
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