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the HIV patient’s journey methodology
Simone Marcotullio1, Adriana Ammassari2, Massimo Andreoni3, Andrea Antinori4,
Stefano Bonora5, Antonella d’Arminio Monforte6, Giovanni Di Perri7, Massimo Galli8,
Cristina Gervasoni9, Rosaria Iardino10, Giuseppe Ippolito11, Sergio Lo Caputo12,
Silvia Nozza13, Carlo Federico Perno14, Giuliano Rizzardini15, Adriano Lazzarin16
1
Nadir Onlus Foundation, Rome, Italy, Executive Editor Scientific Coordination Committee Member (SCCM);
National Institute for Infectious Diseases L. Spallanzani, IRCCS, Rome, Italy, Rapporteur Committee Member (RCM);
3
University of Tor Vergata, Rome, Italy, Chief Editor Scientific Coordination Committee Member (SCCM);
4
National Institute for Infectious Diseases L. Spallanzani, IRCCS, Rome, Italy, SCCM;
5
University of Turin, Turin, Italy, RCM; 6San Paolo Hospital, University of Milan, Milan, Italy, SCCM;
7
University of Turin, Turin, Italy, Chief Editor SCCM; 8University of Milan, Milan, Italy SCC;
9
L. Sacco Hospital Milan, Milan, Italy, RCM; 10NPS Italia Onlus, Milan, Italy RCM;
11
National Institute for Infectious Diseases L. Spallanzani, IRCCS, Rome, Italy, SCCM;
12
Santissima Annunziata Hospital, Firenze, Italy, RCM; 13San Raffaele Scientific Institute, Milan, Italy, RCM;
14
University of Tor Vergata, Rome, Italy, SCCM; 15L. Sacco Hospital, Milan, Italy, SCCM;
16
San Raffaele Scientific Institute, Milan, Italy; Chief Editor SCCM.
Other Faculty Members are listed in the acknowledgments

2

Summary
During these last two years less drug regimens (LDRs) in HIV, and in particular protease inhibitor (PI)/r-based
strategies, have been explored both in clinical trials and in clinical practice. Many results are now available and
more is known about how to use them safely and effectively. Understanding that an LDR strategy represents a real
tailored therapeutic approach for the patient is crucial for the long-term success and positive management of HIV
infection. Trust between patients and HIV specialists and a real focus on the patient’s life are key factors for long
life treatment success, in particular when using a LDR strategy. This is clearly shown by the HIV patient’s journey
(HPJ) methodology, used in an Italian national workshop to better define the criteria and challenges of LDR strategies. This paper shows the results of this complex process.
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INTRODUCTION

the ‘surveyed’ number of people living with
HIV/AIDS (PLWHA) was 94,146, of these 11,674
(12,4%) and 82,472 (87,6%) were naïve and experienced with antiretroviral drugs respectively. The age of PLWHA was between 25 and 49
years in about 63% of cases and the expected
duration of lifetime treatment was at least 40
years; of note, the ‘estimated number’ (i.e. including people unaware of their HIV status) of
PLWHA ranged between 108,214 and 156,910.
The recent attitude of starting earlier combined
antiretroviral therapy (cART) aims at guaranteeing individual health (i.e. good long-term
clinical conditions and high quality of life) and
avoiding unaware virus transmission. Unfor-

Italian general setting
In Italy, the ‘per year number’ of persons with
newly diagnosed HIV infection is permanently
about 4,000 and this number does not seem to decrease over time (i.e. year/number: 2009/3,705;
2010/3,948; 2011/3,752; 2012/3,853). In 2012,
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tunately, in Italy, 43% of newly diagnosed HIV
infections are “late presenters”, meaning that
diagnosis occurs in patients with T CD4+ <200
c/mL. Consequently, there is the urgent need to
improve the management of the so-called ‘preceding steps’ (i.e. HIV-testing/response delivery/
diagnosis/staging of disease) to favour patients’
prompt entry into a safe, efficient, and high
quality health journey, that only HIV-specific
clinical centres can ensure.
Nowadays, approximately 90% of cART-treated patients have undetectable viral load in
plasma and their life expectancy is generally
considered not very different from that of people without HIV, if their immune system is restored. Thus, HIV infection today is de facto
a chronic non-progressive disease, with an
increased incidence of co-morbidities related
both to prolonged exposure to antiretroviral
drugs and aging. Further in this scenario, increased health care costs - due to long-term
management of the infection/disease - is a
tangible topical issue, which cannot be postponed. In particular, the identification of safe,
less expensive and validated lifetime therapeutic strategies are strongly advocated by physicians and patients, as well as health policy
makers and planners.
In this regard, after starting a ‘hard cART induction phase’, that has the goal of achieving
control of HIV RNA replication (i.e. <50 cp/mL)
with the consequent reversal of T CD4+ decay,
a ‘softer cART maintenance phase’ seems a reasonable option, mainly to lessen drug exposure,
reducing long-term toxicity and managing the
patient’s treatment fatigue (i.e. ‘induction-maintenance strategy’). Furthermore, ‘cART simplification’ in the maintenance phase (for instance
by using a drug de-intensification strategy with
some PI/r-based LDR options) could also enable the release of useful treatment resources
essential for failing patients, who require newer
and more expensive drugs.
The paradigmatic key to ‘successful cART’ (to
be intended as elevated efficacy, good tolerability profile, best possible long-term quality of
life) is the full understanding from the very beginning (i.e. HIV diagnosis) of all the patient’s
needs, including the emotional attitude and
approach to the disease and medications, both
at individual and social level. An open-minded

collaborative relationship as well as an effective
and empathic communication between the HIV
specialist and the patient are the cornerstone
for achieving the best possible results in all disease phases and should represent ‘the next generation’ methodological step.
Introductory considerations on LDR
and PI/r-based LDR strategies
In recent years, LDR strategies, and in particular PI/r-based regimens, have been explored
both in clinical trials and real world practice.
Many results are now available and more is
known about how to use them and for which
patients they are suitable. Generally, in cART
naïve patients LDR strategies can be considered only in particular situations (see below),
because in this setting a fully active potent triple standard regimen has demonstrated better
results in achieving virological and immunological treatment response compared to LDRs,
in particular mono PI/r-based strategies. Consequently, there is no reason to deny a standardized treatment to patients at least for the
first year of treatment (induction phase), starting triple therapy clinical trials being effective,
solid and numerous, even if it is important to
recall that also in this setting some clinical trials on LDR are promising (see below). Instead,
the ‘real stage’ of LDR strategy is the ‘optimization’ setting (maintenance phase), longer than
the induction phase, in which many new trials
can now better allow the construction of a real
tailored regimen for each patient, not only to
tackle any current problematic clinical situation, but also to think proactively to avoid possible future complications.
The clinical-diagnostic management of LDR
strategies and, in particular, PI/r-based LDR
strategies should be based on a homogeneous
and shared expertise and common national recommendations in all clinical centres, to avoid
arbitrary prescribing decisions and to prevent
budget-driven choices. Moreover, understanding by physicians and communicating to patients that a simplification with a LDR strategy
is ‘one possible personalized strategy’ for a patient are essential. In particular, the following
preliminary steps are crucial:
• The reasons for considering a LDR regimen
should be explained to patients carefully and
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extensively. As previously stated, these could
be proactive or reactive and both physicians
and patients should balance the potential
advantages (e.g. the risk of comorbidities if
proactive or management of comorbidities if
reactive) and disadvantages (e.g. greater pill
burden, more daily dosage, management of
a hypothetical rescue strategy that could occur in 5% of subjects, in particular in case of
non adherence or incorrect identification of
candidates). Patient refusal of a LDR regimen
should be considered a realistic possibility
and obviously another option must be taken
into account in this case.
• The correct identification of subjects is mandatory. The inclusion criteria for PI/r-based
LDRs include medical anamnestic data, such
as concomitant comorbidities (e.g. chronic
hepatitis and others), concomitant drugs and
demographic social data (e.g. occupational
status/social life style, privacy concerns, pregnancy and desire of motherhood). To collect
all these data, a particular emphasis should
be placed on the fact that an appropriate, precise and comprehensible verbal communication should be used and a reciprocal trusting
relationship (between the patient and the
physician) should be put in place. If applicable, the ‘patient’s empowerment’ could be an
extremely useful approach for ensuring treatment success and his satisfaction. Besides
treatment prescription, psychological screening and counselling on a correct lifestyle are
indicated.
With regard to the patient selection for successful LDR strategies, the importance of immunological and virological markers (i.e. T
CD4+ value and HIV RNA level) is today widely
known (see below). In future, the identification
and standardization of other laboratory markers (e.g. pro-viral DNA) for better identifying
optimal patient-candidates could be of great
advantage in clinical practice. During followup, specific attention to other details should
be put in place to help the patient take all the
advantages from the PI/r-based LDR regimen,
in particular concerning the pre-emptive role
of sub-clinical toxicity progression (bone mineral density, bone marrow, renal function, and
cardiovascular disorders as well as metabolic
abnormalities). Finally, the health care staff
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of clinics and hospital pharmacies have to be
clearly informed about the crucial role of medication adherence to avoid treatment failure,
particularly in this context.
Patients and cART today
From the very beginning physicians should
explain to patients that the current cART regimen could be periodically tailored to individual needs (and PI/r-based LDR strategies are
one way to do this). Consequently, the regimen
can be prescribed in a short, medium or long
perspective. In future, cART may be further
modified in symptomatic and asymptomatic
patients or according to new acquisitions of
scientific knowledge (e.g. not only the existence of triple standard therapy), but always
remaining in a setting of safety and warranty.
In any case, the aim of cART is to ensure the
best possible life-long health condition and
the possibility of changing therapy should be
perceived as a potential benefit or as the most
suitable therapy for that patient during that
specific period.
Emotional factors and daily life issues are crucial for the better choice of every cART regimen: psychological evaluation should be performed, at the beginning and periodically, and
the tight link between successful LDR treatments and correct adherence must be made
clear at the outset. Patient empowerment
should be ensured by informing and educating
on basic scientific elements needed to understand the decision options for their ‘long-life
treatment journey’: for this purpose patient’s
advocacy group educational materials should
be considered.
MATERIALS AND METHODS
The HIV patient’s journey
The HIV patient’s journey (HPJ) is a SIMIT
(Italian Society of Infectious and Tropical Diseases) initiative in collaboration with the ISTUD Foundation and the main Italian patient
advocacy groups (ANLAIDS, NADIR, NPS Italia, PLUS), brought forward with the help of
AIMI (Italian Nurses Association of Infectious
Diseases) and SIFO (Italian Society of Hospital Pharmacy and Pharmaceutical Services of
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Healthcare Organizations), under the patronage of the ISS (Italian National Institute of
Health) and the Ministry of Health.
The patient journey (PJ) is a patient-centred
methodology aiming, from the patient’s perspective, at mapping all the steps, relations, actors, emotions that the patient faces when approaching a health problem. The result of this
process (specific for every disease) is a complex
network of ‘paths’, both inside and outside the
healthcare environment, that patient/person
experiences from his/her diagnosis until the
end of the care pathway (e.g. in HIV is ‘death’,
being the disease a long life one). In particular,
each journey of every patient is settled by the
decisions taken on what are called ‘decisional
hubs’ (DecHubs) of the PJ, that are situation/
moments identified in the network where different actors (i.e. always the patient, often
physicians, sometimes other actors) interact.
Of note, the ‘patient opinion’ in a DecHub is
strongly influenced by all different experiences
(due to events, emotions, situations, people involved) the person goes through before facing
a DecHub. Consequently, different experiences
can change:
1) ‘the patient opinion’;
2) the final decision in a DecHub;
3) the following path in the PJ.
In this vision, DecHubs emerge as potential
markers of quality management of the disease:
physicians’ capacity to understand all these factors, acting accordingly with a positive attitude
as well as having effective and empathic communication is crucial. All the players mentioned
above have put in place the PJ methodology for
HIV (i.e. the HIV patient’s journey).
Workshop methodology
A national workshop - promoted by SIMIT
(Italian Society of Infectious and Tropical Diseases) with the patronage of the main Italian
patient advocacy groups (ANLAIDS, NADIR,
NPS Italia, PLUS), a local patient advocacy
group (ASA), the associations/societies AIMI
(Italian Nurses Association of Infectious Diseases), AMCLI (Italian Association of Clinical
Microbiologists), SIFO (Italian Society of Hospital Pharmacy and Pharmaceutical Services
of Healthcare Organizations), SIVIM (Italian
Society of Medical Virology), the institutions

167

AGENAS (National Agency for Regional Health
Services), ISS (Italian National Institute of
Health) and the Ministry of Health - was set
up to discuss in a multi-disciplinary setting the
PI/r-based LDR strategies in current clinical
practice. The faculty was composed of sixty experts divided into seven working groups: each
group analysed a different topic concerning PI/
r-based LDR strategies (except for group one).
In particular:
1. Quality of care, patient insights and sustainability; key challenges and opportunities for
capitalizing LDR strategies.
2. Quality of care, patient insights and sustainability; fitting patient’s needs with LDR.
3. How to start the ‘treatment journey’ already
thinking of LDR strategies: starting cART
with a triple PI/r based regimen.
4. How to start the ‘treatment journey’ already
thinking of LDR strategies: starting cART
start with a ‘potent dual’ PI/r based regimen.
5. How to choose the right LDR option through
the HIV patient’s journey: optimization with
a ‘potent dual’ PI/r based regimen.
6. How to choose the right LDR option through
the HIV patient’s journey: optimization with
a ‘easy (light) dual’ PI/r based regimen.
7. How to choose the right LDR option through
the HIV patient’s journey: optimization with
a mono PI/r based regimen.
One Rapporteur, one HPJ expert, one PI/r-LDR
expert and one Italian HIV Guidelines connoisseur were identified for each working group
and, together with the other members of the
group, the HPJ methodology (see Figures 1, 2ac) was followed to identify the most significant
statements related to each topic. Each statement was ranked according to the scoring system used in the Italian National Guidelines:
a) degree of recommendation: A, Highly recommended; B, Moderately recommended;
C, Optional;
b) level of evidence: I, data obtained from at
least one controlled, randomized study with
adequate power or from a meta-analysis of
controlled studies; II, data obtained from
non-randomized studies or from cohort observational studies; III, recommendation
based on case reviews or expert opinion.
This paper summarises the results of this complex process.
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FIGURE 2c

RESULTS
General remarks on LDR strategies
According to current evidence, ‘major tenets’
for considering LDR strategies are:
• PI/r are key elements for LDR strategies due
to their high genetic barrier [AI].
• Darunavir (DRV) + ritonavir as a booster (r)
or Lopinavir/r (LPV/r - co-formulated) are
PI/r best options according to available studies [AI].
• PI/r selection should be done according to
their tolerability profile and the presence (or
increased risk) of comorbidities [BIII].
• T CD4+ nadir needs to be >100/μL [AI].
• Drug pharmacological compatibility (when
selecting a dual regimen) should be checked
[BII].
• Absence of HBV and HCV co-infection is required [AI] (for exceptions see below).
Moreover, the following aspects are strongly instrumental to the success of LDR strategies:

• Achievement and maintenance of optimal adherence is mandatory [AI].
• Patients’ empowerment is highly advocated
(see above: ‘Patients and cART today’) [AIII]:
in particular patients need to be informed
about the reason for considering an LDR
strategy, on its pros and cons versus a standard triple strategy [AIII]; they need to understand and share the choice [AIII]; they need
to know that eventually additional monitoring during follow-up can be required [AIII].
• As shown using the HPJ methodology, an entry visit for evaluating the possibility of an
LDR strategy, a decisional visit for prescription, and a follow-up visit for monitoring/
evaluation should represent the best standard in good clinical practice’ (see Fig. 2) for
maximizing the expected benefit from the
simplified therapeutic strategy and for ensuring an allied and motivated patient [AIII].
Monitoring of outcome measures defined at
baseline and communication of the results
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may be used to enhance the patient’s motivation [AIII].
PI/r-based LDRs can be employed in the following type of patients:
• cART naïve (only dual LDRs): in the presence
of a) drug resistance to NRTIs, but not PI/r at
GRT or b) co-morbidities (caution for cardiovascular disease - CVD and/or risk for).
• cART experienced for treatment optimization
if both of the following conditions are met:
- Documented HIV RNA <50 cp/mL for at
least 12 months while the patient is on continuous treatment [AI], and
- T CD4+ cell count >200/μL at the time of
simplification.
In general, LDR strategies should be avoided if:
• There is the persuasion (either by the physician or the patient) that triple antiretroviral
therapy is the best possible choice in that specific case [AIII];
• There is not sufficient knowledge by the physician and/or enough empowerment by the
patient concerning LDR strategies [BIII].
Obviously, refusal of the LDR strategy by the
patient can occur and another treatment option
must be offered [AIII].
Starting cART with a triple PI/r-based
regimen in view of a PI/r-based LDR
strategy
Triple PI/r-based regimens are among the first
choices recommended in International and Italian Guidelines, and particularly used by clinicians when a prompt start of cART is needed
but genotype resistance testing (GRT) is still ongoing. In this setting, it can be useful to consider and score all the comorbidities (cardiovascular/renal/bone/liver/metabolic) and/or their risk
factors, according to the information available,
that could influence the choice of the specific
PI/r, bearing in mind that their management
requires a multidisciplinary approach and particular attention to drug-drug interactions.
A PI/r-based triple starting regimen (mainly, but
not exhaustively with DRV/r or LPV/r) in view
of an LDR strategy can be considered in:
• Advanced naive patients awaiting GRT;
• Patients with HIV RNA >100.000 cp/mL
awaiting GRT;
• Patients with non-nucleoside reverse-transcriptase inhibitor mutations at GRT;

• Patients with non-amplifiable GRT;
• Major depression or other psychiatric disorders (warning on interactions);
• Patients with HIV-associated neurocognitive
disorders (HAND);
• Patients with Kaposi’s sarcoma;
• Pregnancy or motherhood desire;
• Patients at potential risk for nucleoside/
nucleotide reverse transcriptase inhibitors
(NRTIs)-related toxicities.
Particular attention to the spine, considering Abacavir (ABC)/Lamivudine (3TC) as first
choice, should be considered in:
• Patients with estimated glomerular filtration
rate (eGFR) <70 mL/min/1.73 m2;
• Patients with renal insufficiency and/or osteoporosis;
• Post-menopausal women.
Information and empowerment of the patient,
on the need for a long-life cART by implementing an individualized antiretroviral ‘treatment
journey’ based on an induction-maintenance
strategy (see above) should be initiated from
the very beginning [AIII].
Clinical practice and PI/r-based LDR
strategies for naïve patients
Dual PI/r-based regimens are indicated as starting regimens only in the presence of NRTI drug
resistance and/or specific comorbidities (caution for CVD and/or risk for, see above) [BII]
and consequently the strategy has to be considered an alternative.
Monotherapy, instead, is generally discouraged
[AI]. Based on the evidence in this setting (the
degree of recommendation refers to the patient
subsets considered) LPV/r appears to be the
best PI/r option for the purpose: LPV/r + Raltegravir (RAL) (PROGRESS Study) [AI], LPV/r
+ 3TC [AI, GARDEL Study], LPV/r + Maraviroc (MVC) 150 mg [BI, VEMAN Study] are the
regimens to be considered. DRV/r 800/100 mg +
RAL (NEAT 001 Study) is also recommended.
Other regimens, such as Atazanavir (ATV)/r +
MVC 150 mg, DRV/r 800/100 mg + MVC 150
mg (MODERN Study), ATV + RAL (SPARTAN
Study) cannot be recommended [AI] because
they showed less virological efficacy than
standard triple regimens.
Selection of the antiretroviral combination
should consider pharmacological interactions

Less Drug Regimens and PI/r-based strategies in HIV infection

between drugs; published data on LPV/r and
RAL, 3TC and MVC are encouraging.
First laboratory assessment, evaluation of
tolerability, monitoring of comorbidities and
neurocognitive performance should be performed according to standard clinical practice
[BIII] and have to be shared with the patient
[BIII]. Adherence should be closely monitored
according to the usual assessment procedures
[AIII]. Recommended interval between follow-up visits should not exceed three months
[AIII].
Reasons for considering a reactive switch to
PI/r-based LDR
Reaction to a specific clinical condition or a
patient’s wish is surely ‘the main driver’ for a
physician to start thinking of a new therapeutic
strategy. Here we summarise the main aspects
that can lead to a PI/r-based LDR choice.
Presence of comorbidities
• Renal: patients with mild kidney disease
(CKD 2) and/or related genetic factors related
and/or at high risk of CKD (diabetes, arterial hypertension) [BII]; overt kidney disease
(CKD stage 3-5) [AII].
• Bone: patients with osteopenia and increased
turnover of related markers [BII]; with osteoporosis and/or osteoporotic fractures [AII].
• Lipoatrophy: for partial reversion or prevention of its worsening [AIII], for management
of metabolic abnormalities [BIII].
• General: for all other kind of NRTI-associated
comorbidities [AII].
Presence of toxicities
• In patients with NRTI-associated toxicities
[AI].
Presence of resistance
• In patients with resistance to NRTIs [AI].
As previously stated, a PI/r-based LDR strategy
for reactive reasons is usually proposed by the
physician, but could also be requested by the
patients, if informed on its existence. In both
cases it is important to point out that the meaning and implications of the LDR choice need to
be extensively explained in the clinical encounter [AIII].
Reasons for considering a proactive switch
to PI/r-based LDR
A proactive attitude (i.e. some minor labora-
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tory abnormalities, patient’s wish or treatment
fatigue) is a trickier driver for considering a
new therapeutic strategy. In fact, this approach
implies a flexible reasoning, a long-term vision
and a conscious and cautious attitude both by
physician and by the patient. Here we summarise the main aspects that can lead to a PI/rbased LDR choice.
Risk of comorbidities
• Renal: patients with increased risk of kidney
disease + presence of Tenofovir Disoproxil
Fumarate (TDF) exposure especially when associated with PI/r [AII].
• Bone: patients with un-modifiable risk factors for osteopenia (e.g. genetics, menopause)
[BII]; with increased risk of osteoporosis or
osteoporotic fractures + presence of TDF exposure especially when associated with PI/r
[AII] and after intervention on all modifiable
factors [AI].
• Laboratory abnormalities: for managing
some minor laboratory metabolic abnormalities [BIII].
• General: prevention of comorbidities that are
potentially worsened by NRTIs [BIII].
Risk of toxicities
• Prevention of NRTI toxicity [AII].
• Prevention of mitochondrial toxicity [AII].
In particular, PI/r monotherapy switch strategy
could be considered a strategic option irrespectively of the current risk of NRTI-related toxicity, in order to preserve antiretroviral treatment
options, reduce the risk of NRTI-related toxicity
and save health care costs. However, data from
randomized strategic clinical trials are not yet
available [CI].
A PI/r-based LDR strategy for proactive reasons
can be proposed by the physician or can be requested by the patient, if informed about its existence. It is important to point out that in both
cases, the meaning and the implications of the
LDR choice need to be explained extensively
during the clinic visit [AIII].
Caution for PI/r-based LDR strategies
Here we have summarised some warning conditions for using a PI/r-based LDR strategy.
• Presence of cardiovascular disease (CVD)
[AIII] and/or high risk for CVD [BIII].
• Presence of neurological symptoms or previous HIV-related symptomatic neurocogni-

172

S. Marcotullio et al.

tive impairment [AII]. In this situation avoid
monotherapy [AI].
• Presence of the M184V mutation and/or historical genotypes in the retro-transcriptase.
In particular, if monotherapy is not indicated
for any reason, avoid dual PI/r + Emtricitabine (FTC) or 3TC regimens [AI].
• Presence of major mutations of resistance
to PI/r. In this situation, avoid the PI/r-based
LDR strategy [AI].
• Under the cut off limit of R5-tropic virus and/
or in historical genotypes. In particular, if
monotherapy is not indicated for any reason,
avoid the PI/r + MVC strategy [AI].
Moreover, in the setting of viral hepatitis coinfection, PI/r-based LDRs can be used only in
HIV/HCV co-infected patients with comorbidities or using Interferon (IFN) + Ribavirin (RBV)
treatment [BIII] and in HCV/HIV co-infected
patients eligible for anti-HCV treatment with
or without direct acting agents (DAAs) [BIII].
According to the present evidence, LPV/r is the
preferable choice. Instead, PI/r-based LDR strategies generally cannot be used in HBV co-infected patients, with the exception of patients who
are candidates for Entecavir or PI/r + TDF [AI].
Clinical practice and PI/r-based LDR
strategies for undetectable patients:
decisions and monitoring
In this context, as previously outlined, PI/rbased LDR are indicated both for reactive and
proactive reasons. In particular:
• If HIV RNA <50 cp/mL for at least 12 months
and the patient is ‘on continuous treatment’
[AI].
• If T CD4+ cell count >200 c/μL at the time of
switch.
Depending on the published studies, the following regimens should be considered:
• Dual Drugs strategies: PI/r + FTC/3TC [BII];
PI/r + MVC [BIII]; PI/r + RAL [CI], a PI/r +
NNRTI [CI]. RAL and MVC regimens are considered ‘potent’, meaning they induce immunological reconstitution more quickly. Studies in the references show particular dosages
of some drugs used.
• One drug (monotherapy) strategy: DRV/r [AI]
or LPV/r [AI].
First assessment after switch (HIV RNA and
T CD4+ count) should be performed after 1

month [BIII]. Monitoring of comorbidities and/
or toxicities and neurocognitive performance
should be done regularly according to standard clinical practice and should be shared with
patients [BIII]. Adherence should be closely
monitored according to the usual procedures of
assessment [AIII] and the recommended interval between follow-up visits should not exceed
3 months [AIII].
Pharmacoeconomic aspects
By reducing the number of prescribed drugs,
LDR strategies often lead to a reduction of medication costs, as already demonstrated in some
countries, such as the UK, Spain and Italy, for
the use of PI/r monotherapy. Moreover, LDR
can also decrease the occurrence of cART-related toxicities and complications: for instance,
the frequency of chronic renal failure, which is
a growing and extremely expensive condition
in HIV-infected patients. This in turn can further impact overall health care costs, releasing
economic resources that may be used for HIV
prevention and earlier treatment initiation. Interesting data from Emanuela Foglia are available in this issue of Newmicrobiologica.
CONCLUSIONS
Are LDR strategies a new tool to better
‘serve’ the HIV population?
Some general principles in the management of
HIV-positive patients are well captured in the
HPJ and should be applied independently from
the chosen therapeutic regimen. For instance:
• A good patient-physician relationship and
shared decisions are associated with greater
patient satisfaction.
• All everyday life aspects, as well as emotions
and perception of the disease should be evaluated and considered in the decision-making
therapeutic process.
• High medication adherence is a well-established factor of treatment success, independently of the regimen prescribed.
• A reactive attitude to comorbidities or preventing them by estimating their risk, according to guidelines, should be performed in
each patient on a regular basis.
• Prescription of antiretroviral drugs in the
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presence of specific resistance associatedmutations is generally not recommended.
Today, studies confirm that some PI/r-based
LDR strategies have a good efficacy performance and can be safely used, as indicated in
the Italian National Guidelines (where pros and
cons for choosing an LDR strategy or not are
well explained) and stated in the specific document by the Italian Medicine Agency (AIFA) (i.e.
monotherapy). In the setting of cART optimization, LDRs are considered strategic and personalized choices among available cART simplification strategies. In fact, even if not suitable for
all types of patients, LDR strategies may instead
potentially be very useful in the management of
some of them, ‘tailoring’ the regimen according
to the patient’s needs. All these considerations
make us more confident than two years ago in
using LDR strategies when applicable and optimistically we expect that future trial results and
real world experiences will hopefully clarify the
knowledge gaps still open at present.
ACKNOWLEDGMENTS
Other Faculty Members: Gioacchino Angarano, Orlando Armignacco, Teresa Bini, Paolo
Bonfanti, Marco Borderi, Salvatore Bruno S,
Andrea Calcagno, Giampiero Carosi, Antonella
Castagna, Anna Maria Cattelan, Roberto Cauda, Massimo Cernuschi, Antonio Chirianni,
Giulio Maria Corbelli, Davide Croce, Andrea
De Luca, Maurizio De Luca, Gabriella D’Ettorre, Antonio Di Biagio, Massimo Antonio Di
Pietro, Margherita Errico, Nicola Gianotti, Andrea Gori, Giovanni Guaraldi, Jelena Ivanovic,
Paolo Maggi, Francesco Mazzotta, Massimo
Medaglia, Francesco Saverio Mennini, Mauro
Moroni, Cristina Mussini, Giancarlo Orofino,
Giustino Parruti, Diego Pezzotti, Stefano Pieralli, Tiziana Quirino, Maria Carla Re, Matteo
Ruggeri, Stefano Rusconi, Marcello Tavio, Stefano Vella, Claudio Viscoli.
Abbvie supported the National Workshop and
the HPJ initiative.

REFERENCES
The following references are displayed by logical topic
and in alphabetical order for each topic. The reason is

173

that they have all been used to compose the above texts
with due care and weight.
General context paper-related documents
AIFA monotherapy related document. http://www.
agenziafarmaco.gov.it/sites/default/files/Lista_
farmaci_antivirali_(Allegato_7_-_aggiornamento_maggio_2013).pdf.
HIV
Patient’s
Journey.
http://www.simit.org/
Formazione/focuson/HIVPatientJourney.aspx.
Italian Guidelines on the use of antiretroviral agents
and on the clinical-diagnostic managemement of
PLWH-1. Update 2013. http://www.salute.gov.it/
imgs/C_17_pubblicazioni_2074_allegato.pdf.
Marcotullio S., Andreoni M., Antinori A., d’Arminio
Monforte A., Di Perri G., Galli M., Ippolito G.,
Perno C.F., Rizzardini G., Lazzarin L. (SC); Cinque P., Fares G., Foglia E., Gervasoni C., Murri
R., Nozza S., Rusconi S. (RC), et al. (2012). The
Less Drugs Regimens (LDRs) therapy approach
in HIV-1: an Italian expert panel perspective for
the long-term management of HIV-1 infection.
New Microbiol. 35, 259-277.
Epidemiology
Casari S., Suligoi B., Camoni L., Pavan A., Macchi L.,
Capelli M., Paraninfo G., Compostella S., Castelli F., Carosi G., Donato F. NU.DI.H. Study Group.
(2012). Epidemiological and clinical characteristics and behaviours of individuals with newly
diagnosed HIV infection: a multicentre study in
north Italy. J. Prev. Med. Hyg. 53, 190-194.
Colucci A., Balzano R., Camoni L., Regine V., Longo
B., Pezzotti P., Starace F., Cafaro L., Aloisi M.S.,
Suligoi B., Rezza G., Girardi E. (2011). Characteristics and behaviors in a sample of patients
unaware of their infection until AIDS diagnosis
in Italy: a cross-sectional study. AIDS Care. 23,
1067-1075.
Fondazione Icona. Update of the cohort, Nov 2013.
http://www.fondazioneicona.org.
Notiziario dell’Istituto Superiore di Sanità. Vol 26 (9)
Suppl 1-2013. http://www.iss.it/binary/publ/cont/
coa2013.pdf.
Raimondo M., Camoni L., Regine V., Salfa M.C., Dorucci M., Pugliese L., Boros S., Suigoi B. e i referenti dei Centri Clinici Regionali. (2013). Caratteristiche delle persone che vivono con l’HIV e con
l’AIDS in Italia. Nat. Ist. Super. Sanità. 26, 3-6.
Triple therapy
Andersson L.M., Vesterbacka J., Blaxhult A., Flamholc L., Nilsson S., Ormaasen V., Sönnerborg A.,
Gisslén M. (2013). Lopinavir/ritonavir, atazanavir/ritonavir, and efavirenz in antiretroviral-naïve
HIV-1-infected individuals over 144 weeks: an
open-label randomized controlled trial. Scand. J.
Infect. Dis. 45, 543-551.

174

S. Marcotullio et al.

Andreoni M., Perno C.F. (2012). Positioning of HIVprotease inhibitors in clinical practice. Eur. Rev.
Med. Pharmacol. Sci. 16, 10-18.
Castagna A., Galli L., Gianotti N., Torti C., Antinori
A., Maserati R., d’Arminio Monforte A., QuirosRoldan E., Salpietro S., Lazzarin A. (2013). Boosted or unboosted atazanavir as a simplification of
lopinavir/ritonavir-containing regimens. New Microbiol. 36, 239-249.
Clotet B., Khuong M.A., Antinori A., van Lunzen J.,
Dumitru I., Pokrovskiy V., Fehr J., Ortiz R., Saag
M., Feinberg J., Harris J., Brennan C., Min S.,
Cuffe R. Once-daily dolutegravir versus darunavir/ritonavir in antiretroviral naive subjects: 48
week subgroup analyses from FLAMINGO. 14th
European AIDS Conference, October 16-19 2013,
Brussels. ABS LBPS4/6.
Smith K.Y., Patel P., Fine D., Bellos N., Sloan L.,
Lackey P., Kumar P.N., Sutherland-Phillips D.H.,
Vavro C., Yau L., Wannamaker P., Shaefer M.S.
HEAT Study Team. (2009). Randomized, double-blind, placebo-matched, multicenter trial of
abacavir/lamivudine or tenofovir/emtricitabine
with lopinavir/ritonavir for initial HIV treatment.
AIDS. 23, 1547-156.
Dual therapy
Bedimo R., Drechsler H., Cutrell J., Jain M., Farukhi
I., Castanon R., Tebas P., Maalouf N. RADAR
study: week 48 safety and efficacy of RAltegravir
combined with boosted DARunavir compared to
tenofovir/emtricitabine combined with boosted
darunavir in antiretroviral-naive patients. Impact
on bone health. Kuala Lumpur, June 30-July 3,
2013. Poster Presentation. ABS WEPE512.
Boyd M.A., Kumarasamy N., Moore C.L., Nwizu C.,
Losso M.H., Mohapi L., Martin A., Kerr S., Sohn
A.H., Teppler H., Van de Steen O., Molina J.M.,
Emery S., Cooper D.A. for the SECOND-LINE
Study Group. (2013). Ritonavir-boosted lopinavir plus nucleoside or nucleotide reverse transcriptase inhibitors versus ritonavir-boosted
lopinavir plus raltegravir for treatment of HIV1 infection in adults with virological failure of
a standard first-line ART regimen (SECONDLINE): a randomised, open-label, non-inferiority
study. Lancet. 381 (9883), 2091-2099.
Cahn P. Dual therapy with lopinavir/ritonavir
(LPV/r) and lamivudine (3TC) is non-inferior to
standard triple drug therapy in naive HIV-1 infected subjects: 48-week results of the GARDEL
Study. EACS 2013, Oral Presentation, ABS
LBPS7/6.
Gervasoni C., Cattaneo D. (2012). Pharmacokinetic
concerns related to the AIDS Clinical Trial Group
(ACTG) A5262 trial. AIDS. 26, 398-400; author
reply 397-98.
Ghosn J., Slama L., Chermak A., Houssaini A., Lam-

bert-Niclot

S., Schneider L., Fourn E., Duvivier
C., Simon A., Courbon E., Murphy R., Flandre P.,
Peytavin G., Katlama C. RADAR Study Group.
(2013). Switching to darunavir/ritonavir 800/100
mg once-daily containing regimen maintains virological control in fully suppressed pre-treated patients infected with HIV-1. J. Med. Virol. 85, 8-15.
Mills A., Mildvan D., Podzamczer D., Fätkenheuer
G., Leal M., Than S., Valluri S.R., Craig C., McFadyen L., Vourvahis M., Heera J., Valdez H.,
Rinehart A.R., Portsmouth S. (2013). Maraviroc
once-daily nucleoside analog-sparing regimen
in treatment-naive patients: randomized, openlabel pilot study. J. Acquir. Immune Defic. Syndr.
62, 164-170.
Paton N., Kityo C., Hoppe A., et al. A pragmatic randomised controlled strategy trial of three secondline treatment options for use in public health
rollout programme settings: the Europe-Africa
Research Network for Evaluation of Second-line
Therapy (EARNEST) Trial. 7th International
AIDS Society Conference on HIV Pathogenesis,
Treatment and Prevention (IAS 2013). Kuala
Lumpur, June 30-July 3, 2013. Oral Presentation.
ABS WELBB02.
Raffi M., Babiker A.G., Richert L., Molina J.-M.,
George E.C., Antinori A., Arribas J., Vella S.,
Chne G., Pozniak A.L. (2014). The NEAT 004/
ANRS 143 Randomised Trial. CROI 2014. Boston, March 3-6. Abstract 84LB.
Reynes J., Trinh R., Pulido F., Soto-Malave R., Gathe
J., Qaqish R., Tian M., Fredrick L., Podsadecki T.,
Norton M., Nilius A. (2013). Lopinavir/ritonavir
combined with raltegravir or tenofovir/emtricitabine in antiretroviral-naive subjects: 96-week
results of the PROGRESS study. AIDS Res. Hum.
Retroviruses. 29, 256-265.
Taiwo B., Acosta E.P., Ryscavage P., Berzins B., Lu
D., Lalezari J., Castro J., Adeyemi O., Kuritzkes
D.R., Eron J.J., Tsibris A., Swindells S. (2013). Virologic response, early HIV-1 decay, and maraviroc pharmacokinetics with the nucleos(t)ide-free
regimen of maraviroc plus darunavir/ritonavir in
a pilot study. J. Acquir. Immune Defic. Syndr. 64,
167-173.
Taiwo B., Zheng L., Gallien S., Matining R.M., Kuritzkes D.R., Wilson C.C., Berzins B.I., Acosta E.P.,
Bastow B., Kim P.S., Eron J.J. Jr; ACTG A5262
Team. (2011). Efficacy of a nucleoside-sparing
regimen of darunavir/ritonavir plus raltegravir in
treatment-naive HIV-1-infected patients (ACTG
A5262). AIDS. 25, 2113-2122.
Monotherapy
Castagna A., Spagnuolo V., Galli L., Vinci C., Nozza
S., Carini E., D’Arminio Monforte A., Montella F.,
Antinori A., Di Biagio A., Rusconi S., Lazzarin A.
48-weeks outcomes of atazanavir/ritonavir mon-

Less Drug Regimens and PI/r-based strategies in HIV infection

otherapy as maintenance strategy in HIV-1 treated subjects with viral suppression: interim analysis results of the MODAT Study. 14th European
AIDS Conference, Brussels, ABS PS4/2, 2013.
Colasanti J., Marconi V.C., Taiwo B. (2014). Antiretroviral reduction: is it time to rethink the unthinkable? AIDS. 28 (7): 943-947.
d’Arminio Monforte A., Gianotti N., Cozzi-Lepri A.,
Pinnetti C., Andreoni M., di Perri G., Galli M.,
Poli A., Costantini A., Orofino G., Maggiolo F.,
Mazzarello G., Celesia B.M., Luciani F., Lazzarin
A., Sighinolfi L., Rizzardini G., Bonfanti P., Perno
C.F., Antinori A. Durability of lopinavir/ritonavir
mono-therapy in individuals with viral load ≤50
copies/mL in the observational setting. Antivir.
Ther. 2013 Sep 13.
Gliga S.S., Clavel C.O., Alix A.F., Dommergues M.A.,
Quetin F., Marcelin A.G., Schneider L., Stitou H.,
Calin R., Caby F., Valantin M.A., Katlama C., Tubiana R. (2013). Dual therapy with lamivudine +
protease inhibitor during pregnancy for prevention of mother-to-child transmission of HIV-1. J.
Acquir. Immune Defic. Syndr. 63, e159-163.
Lopez-Cortes L.F., Ruiz-Valderas R., Sánchez-Rivas
E., Lluch A., Gutierrez-Valencia A., TorresCornejo A., Benmarzouk-Hidalgo O.J., Viciana P.
(2013). Lopinavir plasma concentrations and virological outcome with lopinavir-ritonavir monotherapy in HIV-1-infected patients. Antimicrob.
Agents Chemother. 57, 3746-3751.
Pulido F., Arribas J., OK04 Study Group. No effect of
HCV infection on virological response 96 weeks
after simplification to lopinavir/ritonavir (LPV/r)
monotherapy (MT) in the OK04 trial. 6th IAS
Conference on HIV pathogenesis and treatment:
ABS MOPE217.
Tubiana R., Mandelbrot L., Le Chenadec J., Delmas
S., Rouzioux C., Hirt D., Treluyer J.M., Ekoukou
D., Bui E., Chaix M.L., Blanche S., Warszawski J;
ANRS 135 PRIMEVA (Protease Inhibitor Monotherapy Evaluation) Study Group. (2013). Lopinavir/ritonavir monotherapy as a nucleoside analogue-sparing strategy to prevent HIV-1 motherto-child transmission: the ANRS 135 PRIMEVA
phase 2/3 randomized trial. Clin. Infect. Dis. 57,
891-902.
Toxicities
Brown T., Fredrick L., Warren D., Toh L.K., Renjifo
B., Trinh R., Qaqish R. Changes in bone turnover markers and association with decreased total bone mineral density in treatment-naïve subjects taking lopinavir/ritonavir (LPV/r) combined
with raltegravir (RAL) or tenofovir/emtricitabine
(TDF/FTC). 15th International Workshop on Comorbidities and Adverse Drug Reactions in HIV.
Brussels. 15-17 October 2013. Oral Presentation,
ABS N/A.

175

Calcagno A., Gonzalez de Requena D., Simiele M.,
D’Avolio A., Tettoni M.C., Salassa B., Orofino G.,
Bramato C., Libanore V., Motta I., Bigliano P., Orsucci E., Di Perri G., Bonora S. (2013). Tenofovir
plasma concentrations according to companion
drugs: a cross-sectional study of HIV-positive patients with normal renal function. Antimicrob.
Agents Chemother. 57, 1840-1843.
Calcagno A., Yilmaz A., Cusato J., Simiele M., Bertucci
R., Siccardi M., Marinaro L., D’Avolio A., Di Perri
G., Bonora S. (2012). Determinants of darunavir
cerebrospinal fluid concentrations: impact of
once-daily dosing and pharmacogenetics. AIDS.
26, 1529-1533.
Cervero M., Agud J.L., Torres R., García-Lacalle C.,
Alcázar V., Jusdado J.J., Moreno S. (2013). Higher
vitamin D levels in HIV-infected out-patients on
treatment with boosted protease inhibitor monotherapy. HIV Med. 14, 556-562.
Cusini A., Ledergerber B., Widmer N., Günthard H.F.
(2013). Response to Calcagno comment on “Higher CNS penetration-effectiveness of long-term
combination antiretroviral therapy is associated
with better HIV-1 viral suppression in cerebrospinal fluid”. J. Acquir. Immune Defic. Syndr. 64.
de Lastours V., Ferrari Rafael De Silva E., Daudon
M., Porcher R., Loze B., Sauvageon H., Molina
J.M. (2013). High levels of atazanavir and darunavir in urine and crystalluria in asymptomatic
patients. J. Antimicrob. Chemother. 68, 1850-1856.
Fabbiani M., Bracciale L., Doino M., D’Avino A.,
Marzocchetti A., Navarra P., Cauda R., De Luca
A., Di Giambenedetto S. (2011). Tenofovir discontinuation could predispose to urolithiasis in
atazanavir-treated patients. J. Infect. 62, 319-321.
Fernandez-Montero J.V., Eugenia E., Barreiro P., Labarga P., Soriano V. (2013). Antiretroviral drugrelated toxicities - clinical spectrum, prevention,
and management. Expert Opin. Drug. Saf. 12,
697-707.
Hall M.A. (2013). Update on tenofovir toxicity in the
kidney. Pediatr. Nephrol. 28, 1011-1023.
Hamada Y., Nishijima T., Watanabe K., Komatsu H.,
Tsukada K., Teruya K., Gatanaga H., Kikuchi Y.,
Oka S. (2012). High incidence of renal stones
among HIV-infected patients on ritonavir-boosted atazanavir than in those receiving other protease inhibitor-containing antiretroviral therapy.
Clin. Infect. Dis. 55, 1262-1269.
Harris W.V., Brown T.T. (2012). Osteopenia, osteoporosis, and fractures in HIV-infected patients: extent of the problem. Clinical Reviews in Bone and
Mineral Metabolism. 10, 246-256.
Kariya R., Taura M., Suzu S., Kai H., Katano H., Okada S. (2014). HIV protease inhibitor Lopinavir induces apoptosis of primary effusion lymphoma
cells via suppression of NF-κB pathway. Cancer.
Lett. 342, 52-59.

176

S. Marcotullio et al.

Martin A., Moore C., Mallon P.W., Hoy J., Emery S.,
Belloso W., Phanuphak P., Ferret S., Cooper D.A.,
Boyd M.A.; Second Line study team. (2013). Bone
mineral density in HIV participants randomized
to raltegravir and lopinavir/ritonavir compared
with standard second line therapy. AIDS. 27,
2403-2411.
Oboho I., Abraham A.G., Benning L., Anastos K.,
Sharma A., Young M., Burian P., Gandhi M., Cohen
M., Szczech L. (2013). Tenofovir use and urinary
biomarkers among HIV-infected women in the
Women’s Interagency HIV Study (WIHS). J. Acquir. Immune Defic. Syndr. 62, 388-395.
Poizot-Martin I., Solas C., Allemand J., Obry-Roguet
V., Pradel V., Bregigeon S., Faucher O., Lacarelle
B. (2013). Renal impairment in patients receiving
a tenofovir-cART regimen: impact of tenofovir
trough concentration. J. Acquir. Immune Defic.
Syndr. 62, 375-380.
Santos J.R., Muñoz-Moreno J.A., Moltó J., Prats A.,
Curran A., Domingo P., Llibre J.M., McClernon
D.R., Bravo I., Canet J., Watson V., Back D., Clotet B. (2013). Virological efficacy in cerebrospinal fluid and neurocognitive status in patients
with long-term monotherapy based on lopinavir/
ritonavir: an exploratory study. PLoS One. 8.
Tourret J., Deray G., Isnard-Bagnis C.J. (2013). Tenofovir effect on the kidneys of HIV-infected patients: a double-edged sword? Am. Soc. Nephrol.
24, 1519-1527.
Resistances
Drescher S.M., von Wyl V., Yang W.L., Böni J., Yerly S., Shah C., Aubert V., Klimkait T., Taffé P.,
Furrer H., Battegay M., Ambrosioni J., Cavassini
M., Bernasconi E., Vernazza P.L., Ledergerber
B., Günthard H.F., Kouyos R.D.; Swiss HIV Cohort Study. (2014). Treatment-Naive Individuals
Are the Major Source of Transmitted HIV-1 Drug
Resistance in Men Who Have Sex With Men in
the Swiss HIV Cohort Study. Clin. Infect. Dis. 58,
285-294.
Rabi S.A., Laird G.M., Durand C.M., Laskey S., Shan
L., Bailey J.R., Chioma S., Moore R.D., Siliciano
R.F. (2013). Multi-step inhibition explains HIV-1
protease inhibitor pharmacodynamics and resistance. J. Clin. Invest. 123, 3848-3860.

Pharmacology
Calcagno A., Nozza S., Gonzalez de Requena D., Galli
A., D’Avolio A., Simiele M., Chiappetta S., Di Perri
G., Lazzarin A., Bonora S. (2013). Pharmacokinetics of maraviroc administered at 150 mg once
daily in association with lopinavir/ritonavir in
HIV-positive treatment-naive patients. J. Antimicrob. Chemother. 68, 1686-1688.
Fabbiani M., Navarra P., Cauda R., De Luca A., Di Giambenedetto S. (2012). Is there a drug-drug interaction between darunavir/ritonavir and raltegravir?
J. Acquir. Immune Defic. Syndr. 60, e18-20.
Taylor S., Davies S. (2010). Antiretroviral drug concentrations in the male and female genital tract:
implications for the sexual transmission of HIV.
Curr. Opin. HIV AIDS. 5, 335-343.
PharmacoEconomics
Dossier economico-sanitario sugli impatti di regimi alternativi vs. terapie standard. http://
www.liuc.it/cmgenerale/centri/crems/cm/upload/2012-09-18%20Dossier%20Mono.pdf.
Foglia E., Bonfanti P., Rizzardini G., Bonizzoni E.,
Restelli U., Ricci E., Porazzi E., Scolari F., Croce
D. (2014). Cost-utility analysis of lopinavir/ritonavir versus atazanavir + ritonavir administered as
first-line therapy for the treatment of HIV infection in Italy: from randomised trial to real world.
PLoS One. 2013; 8, and (correction) PLoS One. 9.
Llibre J.M., Cardona G., Santos J.R., Andreu A., Estrada J.O., Ara J., Bonafont X., Clotet B. (2013).
Antiretroviral treatment switch strategies for
lowering the costs of antiretroviral therapy in
subjects with suppressed HIV-1 viremia in Spain.
Clinicoecon. Outcomes Res. 5, 215-221.
L’uso dei farmaci in Italia. Rapporto Nazionale Anno
2012. http://www.agenziafarmaco.gov.it/sites/default/files/rapporto_osmed2012.pdf.
Ottimizzazione nella gestione dell’HIV: strategie, appropriatezza e aspetti economico-sanitari. Quaderni 24 ORE Sanità. Nov 2012. All 43 (20-26 Nov).
Simpson K.N., Pei P.P., Möller J., Baran R.W., Dietz
B., Woodward W., Migliaccio-Walle K., Caro J.J.
(2013). Lopinavir/ritonavir versus darunavir plus
ritonavir for HIV infection: a cost-effectiveness
analysis for the United States. Pharmacoeconomics. 31, 427-444.

