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n INTRODUCTION

I
n recent years, antiretroviral drugs with a bet-
ter toxicity and resistance profile have ushered
in a wide horizon of new therapeutic options

for multi-experienced HIV-infected patients, as
well as an increase in both quality and duration of
life for such patients [1-4]. In particular, the fu-
sion inhibitor enfuvirtide and third-generation
protease inhibitors tipranavir and darunavir, rep-
resent novel treatment options in clinically ad-
vanced, 3-class-experienced patients. Both
tipranavir and darunavir exhibit limited cross-re-
sistance to previously licensed agents of the same
class [2-4]. They have remarkable efficacy in pa-
tients failing protease inhibitors-based regimens
and harbouring multiple major HIV-1 drug re-
sistance mutations [5-9]. 
Enfuvirtide, the only currently licensed injec-
tive antiretroviral drug, may contribute both to
suppressing viral replication and favouring im-
mune recovery [10, 11]. Its twice-daily adminis-
tration, although somewhat cumbersome, dis-
plays pharmacokinetic and pharmacodynamic
characteristics that may confer rapid and

durable efficacy to salvage HAART regimens
[12, 13]. 
The role of these novel drugs in settings of or-
dinary clinical practice, outside experimental
trials, for salvage therapy has yet to be estab-
lished. In particular, long-term safety and toler-
ability of regimens including such drugs is still
a matter of debate due to potential hepatic and
metabolic side effects [5, 6, 10, 11, 14]. 
Here we report our experience with seven con-
secutive advanced HIV-infected patients, who
had failed multiple previous HAART regimens,
showing recent clinical and immunological
progression, enrolled between the end of 2005
and the beginning of 2006 at the Infectious Dis-
ease Units of the General Hospitals of Pescara
and Teramo (central Italy). All patients were
prescribed double-boosted tipranavir + enfu-
virtide in addition to an NRTI backbone regi-
men including zidovudine, tenofovir and
lamivudine as a salvage therapy [15, 16]. Six of
them, who had never reached viral suppression
with previous antiretroviral regimens, dis-
played durable and complete virological sup-
pression throughout 96 weeks of treatment.
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n PATIENTS AND METHODS

Between November 2005 and January 2006 we
evaluated in the Infectious Disease Units of
Pescara and Teramo all patients failing their
current HAART line, triple-class experienced,
showing clinical and immunological progres-
sion. Blood counts and biochemistry, CD4 T-
cell counts, HIV-1 viral load, HCV-RNA and
HBV serology were performed at local institu-
tional laboratories. 
Before starting the new antiretroviral regimen,
all patients underwent genotypic resistance
testing (Trugene Siemens-Bayer Diagnostics,
Milan, It); the corresponding fasta sequences
were re-evaluated using the Stanford Universi-
ty Genotypic Resistance Interpretation Algo-
rithm with the HIVdb Program 4.1.8 [17-19].
To assess the susceptibility of HIV-1 viral iso-
lates to tipranavir, the tipranavir genotypic re-
sistance score was adopted [20]. 
This consists of a unique string of 21 distinct
mutations at 16 protease positions (10V, 13V,
20M/R/V, 33F, 35G, 36I, 43T, 46L, 47V,
54A/M/V, 58E, 69K, 74P, 82L/T, 83D, and 84V)
derived from genotype/phenotype and geno-
type/virological outcome correlation data of
phase II and III clinical trials of tipranavir in
protease inhibitor-experienced patients. HIV-1
isolates displaying an increasing number of
these tipranavir resistance mutations had a re-
duced phenotypic susceptibility and virological
response to tipranavir. 
Two years after the start of the tipranavir-based
regimen, an updated tipranavir genotypic resis-
tance score was made available on the basis of
further genotype-treatment response data avail-
able in 2008. 47V, 54A/M/V, 58E, 74P, 82L/T,
83D confer higher resistance to tipranavir and
the 24I, 50L/V, 54L and 76V are associated with
an improved virological outcome [21]. 
Self-reported adherence to therapy was mea-
sured and monitored as described elsewhere
[22], with the only difference that all parame-
ters were assessed monthly instead of every
three months. 

n RESULTS

Baseline characteristics of patients
We enrolled seven patients, five of whom were
males; their mean age was 42 years (range 37 to
49). Six patients were coinfected with HCV, one
of these being HCV/HBV coinfected. Two pa-

tients had developed a clinically documented
liver cirrhosis. Five patients showed signs of
peripheral lipoatrophy; two of these had ≥3 cri-
teria for metabolic syndrome. All patients had
been exposed to more than four HAART regi-
mens and to a mean of 8.9 drugs. Five patients
were receiving a failing lopinavir/ritonavir-
based regimen while none of them had ever re-
ceived enfuvirtide.
At the time of their HIV diagnosis, all patients
were late-presenters with a mean CD4+ T-cell
count of 30 cells/µL and HIV-1 RNA between
136,000 and 2,180,000 cp/mL. Four of the seven
patients never reached an HIV-RNA <400
cp/mL during their previous antiretroviral
treatments; the other 3 patients reached unde-
tectable HIV-1 viremia only at a single measure-
ment in their treatment history and had higher
viral loads during the remaining follow-up.
At the start of this observation, the mean CD4
T-cell count was 139.6 cells/µL (range 24-364),
mean HIV-1 RNA was 822,700 cp/mL (range
224 to 1,360,000 cp/mL), with only one patient
showing <100,000 cp/mL. Five patients were in
clinical progression: one due to atypical my-
cobacteriosis, one systemic mycosis, one
showed esophageal candidiasis, two Wasting
Syndrome.
Just before the start of the tipranavir-based ther-
apy all patients but F had performed a genotyp-
ic resistance test; for patient F we referred to her
most recent GRT. Resistance mutations are illus-
trated in Table 1. 
Among resistance mutations relevant to NRTIs,
four patients carried ≥5 Thymidine Analogue
Mutations (TAMs), two patients carried 3 TAMs
and one patient had no TAM. Three of the sev-
en patients had selected the M184V mutation
(Table 1).
An unweighted tipranavir genotypic resistance
score was employed to choose tipranavir treat-
ment: five patients showed a score ≤2, one pa-
tient a score of 3 and one a score of 6 [20]. On
the basis of the tipranavir-weighted resistance
score available from 2008 [21], tipranavir sus-
ceptibility was recalculated. Two patients had a
score of 2, two a score of 0 and the other pa-
tients respectively: patient C: -2, patient E: -1
and patient D, 11 (Table 2).

Treatment outcomes
All patients completed 96 weeks of treatment,
including one patient who interrupted the
treatment for 3 months - from month 9 to
month 12 - during a substance abuse relapse,
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and restarted the same HAART regimen until
the end of the observation period. 
All patients achieved HIV-1 RNA levels <400
cp/mL between 12 and 24 weeks of observa-
tion; 2 of 7 reached <50 cp/mL during this pe-
riod. At 48 weeks three patients had reached
<50 cp/mL; in three additional patients HIV
RNA was <200 cp/mL; the patient who inter-
rupted early HAART remained viraemic (HIV
RNA 16,600 cp/mL). At 72 and 96 weeks HIV
viraemia was <50 cp/mL in six patients and
<50,000 cp/mL in the patient who interrupted
therapy (Figure 1).
Mean CD4 T-cell counts at baseline were
139±145 /µL; after 24 weeks the CD4 count was
stable at 123±73/µL; from 48 weeks, a slow but
progressive immune recovery was detected up
to CD4 T-cell counts 285±198/µL at 96 weeks. 

No AIDS-defining events were recorded during
the observation period. 
Enfuvirtide was continued for the entire obser-
vational period by three patients; two discon-
tinued enfuvirtide after 3 months, while the re-
maining two patients received enfuvirtide for
12 months. 
Even after enfuvirtide interruption, no patient
lost virological response, with the exception of
the patient who interrupted HAART (Figure 2,
patient A). 
ALT values remained persistently within the
normal range in six of the seven patients; in the
patient who interrupted therapy, who was co-
infected with HCV and HBV with detectable
HBV DNA and HCV RNA, baseline ALT values
were three times the upper normal limit and
normalized during the observational period. 

Table 2 - Baseline mutations of the PI sequences and tipranavir scores calculated on the basis of the two dif-
ferent algorithms in 2006 and 2008.

Patient PI Sequences Unweighted Weighted
tipranavir tipranavir
score [28] score [29]

A M46I L90M L10I A71V T74S K20I E35D M36I L63P I64M H69K I72V 1 2

B L10I R41K L63P V77I I93L 0 0

C M46I L76V I84V L90M L10I A71V G73S I85V T12PS K14R I15V G16A 
L19Q K20MT R57K I62V L63P I72FL 2 -2

D L33F I47V G48MRV F53L I54V V82AT L90M I10V K43T A71IV G73S 
I13V I15V K20R E35D M36I N37D R57K Q61H L63P C67F H69K C95FI 6 11

E M46I I47V I50V I54V L76V L10I Q58E A71V L89V T12N I13V I15V L19K 
K20I M36I R41K I62V L63P 3 -1

F A77I K14R I15V I64V H69N 0 0

G M46I I54M L76V L90M L10F A71V G73S L89V I15V L19Q K20V I62V 
L63P H69K I72L V77I 2 2

Table 1 - Baseline HIV retrotranscriptase profile of the seven patients

Patient NNRTI and NRTI resistance mutations TAMs

A M41L E44D D67N L210W T215Y Y181C 5

B M184V L210W T215Y K219N K101H V108I Y181C G190A H221Y 2

C D67N T69D K70R L74I V75S V118I T215F K219Q Y181C G190A 5

D M41L E44D D67N T69D V118I L210W T215DY, A98G 5

E M41L L74I M184V L210W T215Y A98G 3

F K65R Y115F Y181C/Y G190A 0

G M41L D67N K70R V75M M184V L210W T215Y K219E V106I 5



231
2009

Two patients experienced grade 3-4 WHO ad-
verse events, both during the first 24 weeks of
treatment. One was a female showing a persis-
tent fever during a rapid recovery of her CD4 T-
cell counts (from <50 to 550/µL within 9
weeks). 
In particular, during the 8th week of treatment,
she showed high sub-continuous fever, without
any associated clinical sign. 
Hospitalization was required, but neither
AIDS-defining events nor any other major dis-
order was evidenced. An Immune Recovery In-
flammatory Syndrome was postulated; rapid
resolution was gained after a short treatment
with steroids. The HAART regimen was neither
changed nor interrupted.
The other severe adverse event was observed in
one of the patients with HCV-related cirrhosis
who showed, during the 12th week of treat-
ment, lower limb oedema and renal impair-
ment with severe oliguria. He was hospitalized

with serum creatinine increase (Zenith 8.1
mg/dL), without morphological abnormalities
of the excretory tract. The patient had under-
gone a four-week liposomal amphotericin B
treatment course at standard doses for a dis-
seminated mycosis before starting the salvage
HAART regimen, and was receiving mainte-
nance treatment with the same drug at 1.5
mg/kg three times weekly. 
Tenofovir and Amphotericin B were interrupt-
ed and the remaining antiretroviral therapy
was continued. 
A slow, progressive remission of clinical signs
with normalization of renal function was ob-
served; complete normalization was reached
six months later. 
No WHO grade ≥3 adverse event was recorded
after 24 weeks of therapy.
Cholesterol and triglycerides showed mild
changes: from mean baseline values of 197
mg/dL and 224 mg/dL respectively, to 205 and
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Figure 1 - Virological
response of the seven
patients during the
observation period.
The patient persisten-
tly viraemic after the
third month of treat-
ment (patient D) inter-
rupted salvage the-
rapy just before the
6th month; he had
started with a baseli-
ne tipranavir score =6.
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Figure 2 - Evolution of
CD4 T-cell counts in in-
dividual patients.
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marked recovery of CD4 lymphocytes was ob-
served (Figures 2 and 3). 
Due to the NRTI resistance profile including
several TAMs in most patients, we preferred to
adopt a “reinforced” backbone with three NR-
TIs (zidovudine/tenofovir/lamivudine) in or-
der to maintain all viral quasispecies under se-
lective pressure for variants exhibiting a lower
fitness and obtain, whenever possible, partial
re-sensitization to zidovudine and tenofovir.
As enfuvirtide was employed in naïve patients,
all individuals received an additional effective
drug class. Moreover, tipranavir was chosen on
the basis of the unweighted tipranavir resis-
tance score available at the time of treatment
initiation [20]. 
We believe that the success of our observation
was mainly due to enfuvirtide and to the sig-
nificant tipranavir susceptibility of viral isolates
from our patients. 
When viral sequences from baseline resistance
assays were re-evaluated using a more recent-
ly developed tipranavir-weighted resistance
score, an even better prediction of tipranavir
was generated and two patients had a worse
tipranavir score according to the new predic-
tion: patient D, who failed therapy due to poor
adherence, presented a score of +11, mostly
due to the presence of the 54V and 82T muta-
tions, and patient A, who rose to a score of +2
[21].
Interestingly, there was no difference in viro-
logical response between patients who stopped
enfuvirtide early on and those who continued
injections until the end of follow-up. 

207 mg/dL at 12 weeks, 215 and 227 mg/dL at
24 weeks, 211 and 222 mg/dL at 48 weeks, 213
mg/dL and 228 mg/dL at 72 weeks, and 183
mg/dL and 203 mg/dL at the end of observa-
tion. Lipid levels exceeded the upper normal
range in four patients from the 4th month until
the end of the observation.
Monthly access offered an effective opportuni-
ty for close monitoring of adherence. Appropri-
ate levels of drug assumption were maintained
throughout the observation period. All pa-
tients, except the one who interrupted therapy
for three months, attended monthly visits regu-
larly, reporting drug adherence >95% at all
checks.

n DISCUSSION

Despite the small number of patients involved,
our experience demonstrates the great opportu-
nity that new antiretrovirals offer complex HIV-
infected patients, with advanced disease, resis-
tance to traditional antiretroviral drug classes
and clinical progression. 
Our observation shows that good adherence to
a tipranavir-based regimen with an enlarged
NRTI backbone was effective in terms of viro-
logical and immunological outcome. 
Only the patient who demonstrated poor adher-
ence failed to reach virological suppression (Fig-
ure 1). At the end of the observation period the
mean CD4+ T-cell counts increased by 51.1%
from the baseline although in one of the two pa-
tients who discontinued enfuvirtide early a less
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Figure 3 - Mean CD4 T-lymphocyte counts during salvage treatment. The counts at 96 weeks increased by
51.2% relative to baseline counts and 59.9% relative to 24 weeks of treatment.
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Monthly monitoring of diet and exercise coun-
selling may have effectively helped our patients
to limit alcohol use and unbalanced food in-
take, supporting effective metabolic control. 
No cardiovascular event was observed during
our observation despite the high prevalence of
lipodystrophy. 
Frequent evaluations helped us to screen early
increases in metabolic toxicity, and once again
represented a useful tool in the management of
“risky” and often irreplaceable regimens in pa-
tients with limited therapeutic options, without
sacrificing the efficacy of treatment.
Finally, our experience provides further evi-
dence for the dynamic nature of adherence to
HAART. 
All seven of our patients had previously shown
an unfavourable adherence profile, as docu-
mented by genotypic resistance tests and viro-
logical failure during previous HAART lines.
After clinical progression, suitable counselling
and intense support for the switch to the
HAART regimen, all patients showed they un-
derstood the need to adhere to a complex and
cumbersome regimen. 
High rates of adherence were documented up
to 96 weeks of follow-up. In conclusion, new
powerful therapeutic strategies need close and
expert monitoring to manage complex, coin-
fected and/or critical patients.

Key words: tipranavir, enfuvirtide, HAART, sal-
vage therapy, HIV-1.

Bonjoch and colleagues described high rates of
viremic relapse after enfuvirtide interruption
[23] even after long-term undetectable HIV-1
RNA levels. 
A possible explanation may be an increase in
tipranavir and RTV plasmatic levels in patients
on both TPV and ENF [24]. Our series would
suggest that sustaining patient compliance and
using a “strong” 3 NRTI backbone could help
durability of viral suppression, even after ENF
discontinuation. 
Whether this is true or such a result depends on
the small number of our patients in the sample
needs further observations. 
As to regimen tolerability, no patient showed
significant liver enzyme elevations, despite
coinfections with hepatitis viruses, at variance
with a considerable proportion of patients in
the RESIST studies [5]. 
This observation, in agreement with a previous
report, seems to suggest that tipranavir-based
regimens can be well tolerated in unselected
populations [16]. 
A mild increase in plasma lipid levels during
initial treatment was not sustained at the end of
the follow-up, again at variance with reports
elsewhere. 
In the RESIST studies WHO grade 3-4 total cho-
lesterol abnormalities were observed in 64% of
tipranavir-treated patients, with 30.8% of pa-
tients showing increases in triglycerides. 
Moderate elevation of lipids at baseline may be
attributed to previous exposure to PI-based reg-
imens [5]. 

In recent years, novel antiretroviral drugs have be-
come available for multi-experienced HIV-infected
patients with limited options. We enrolled seven
advanced HIV-patients, failing multiple previous
HAART regimens, in virological failure on their
current HAART regimen and showing recent clin-
ical and immunological progression. 
All patients were prescribed a double-boosted
tipranavir + enfuvirtide based regimen, in addi-
tion to zidovudine, tenofovir and lamivudine for
salvage therapy. To assess susceptibility to
tipranavir, the tipranavir genotypic resistance
score was calculated and two years later this was
re-evaluated on an updated tipranavir genotypic
score algorithm. 

At baseline, CD4 were 139±145/µL, HIV-1 RNA
was 822,700 cp/mL. All patients achieved HIV-1
RNA levels <400 cp/mL between 12 weeks and 24
weeks of observation; two reached < 50 cp/mL
during this period. 
At 48 weeks three patients had reached < 50
cp/mL; three other patients had HIV RNA <200
cp/mL. At 72 and 96 weeks HIV viraemia was < 50
cp/mL in six patients; CD4 T-cell counts
285±198/µL. 
No AIDS-defining events were recorded. Adverse
events did not need to stop or change HAART.
“Strong” 3 NRTI backbone could help efficacy and
durability, and frequent evaluations in complex
patients can help to manage toxicity.

SUMMARY
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Negli anni recenti la disponibilità di nuovi farmaci an-
tiretrovirali ha offerto ulteriori opportunità terapeutiche
anche in pazienti HIV con limitate opzioni di tratta-
mento e resistenza a tre classi di farmaci. 
Nel 2006 abbiamo arruolato 7 pazienti HIV-positivi già
falliti a numerose precedenti linee di HAART, in falli-
mento virologico ed in progressione clinica ed immuno-
logica. 
A tutti i pazienti è stato prescritto il medesimo regime
di salvataggio con tipranavir/ritonavir + enfuvirtide, in
aggiunta a zidovudina, tenofovir e lamivudina. 
Per valutare la potenziale efficacia del nuovo regime, è
stato calcolato il punteggio di resistenza genotipica per
tipranavir, rivalutato due anni dopo sulla base delle
nuove evidenze. 

All’avvio del trattamento, la conta dei CD4 era
139±145/µL, l’HIV-1 RNA 822,700 cp/mL. A 24 setti-
mane tutti i pazienti hanno raggiunto livelli di HIV-1
RNA <400 cp/mL, 2 dei quali <50 cp/mL. 
A 48 settimane 3 pazienti avevano <50 cp/mL ed altri
tre <200 cp/mL. 
A 72 e a 96 settimane la viremia HIV era <50 cp/mL in
6 pazienti; la conta CD4 285±198/µL. Non è stato os-
servato alcun nuovo evento definente l’AIDS. Gli even-
ti avversi sono stati gestiti e risolti senza interrompere
o modificare la HAART. 
Le ragioni del successo dei nostri pazienti vanno ricer-
cate nell’ossatura rafforzata dello schema terapeutico e
nelle frequenti valutazioni e nel sostegno per le tossicità
sperimentate.
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