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Abstract 
Long life antiretroviral treatment (ART) is crucial for surviving of patients 

infected with human immunodeficiency virus (HIV), but the efficacy and durability of this 
therapy is compromised by the emerging of drug resistance. Patients with more than two 
therapy failure are difficult to treat because of frequent drugs cross-resistance. Salvage 
therapy supposes new agents with different mechanisms of viral action or with improved 
pharmacological characteristics and represents a viable treatment option after multiple 
therapeutic failures. A prospective observational study was conducted on a group of 13 
heavily experienced HIV Romanian young adults who were treated with raltegravir, 
etravirine and ritonavir boosted darunavir for 96 weeks. The average gain of LCD4 (log 
cluster of differentiation 4 count) was 261/mm3 and full viral replication suppression was 
achieved in 8 out of 10 patients. In conclusion, our results show that the use of salvage 
ART is considered efficient and safe.  

 
Rezumat 
Supravieţuirea pacienţilor infectaţi cu virusul imunodeficienţei umane (HIV) 

depinde de administrarea terapiei antiretrovirale (ART) pe durata întregii vieţi, dar eficienţa 
şi durabilitatea medicaţiei pot fi compromise din cauza apariţiei rezistenţei virale.  Alegerea 
schemei terapeutice este dificilă în cazul pacienţilor care au înregistrat mai mult de două 
eşecuri terapeutice, din cauza rezistenţei încrucişate în cadrul aceleiaşi clase de 
medicamente. Terapiile de salvare la pacienţii expuşi la multiple ART necesită noi agenţi 
terapeutici, cu mecanisme de acţiune diferite sau cu proprietăţi farmacocinetice 
îmbunătăţite faţă de cele folosite anterior. Studiul nostru a evaluat prospectiv timp de 96 de 
săptămâni rezultatele administrării terapiei de salvare cu raltegravir, etravirină şi darunavir 
asociat cu ritonavir, la treisprezece tineri cu infecţie HIV expuşi la multiple ART. 
Răspunsul imunologic la terapie a fost creşterea medie a numărului LCD4 cu 261/mm3, 
concomitent cu supresia replicării virale la 8 din 10 pacienţi. În concluzie, rezultatele 
noastre indică faptul că terapia de salvare prezintă eficienţă şi siguranţă. 



FARMACIA, 2013, Vol. 61, 2 

 

391 

Keywords: HIV, raltegravir, etravirine, darunavir, Romanian patients 
 

Introduction 
The characterization of the human immunodeficiency virus (HIV) as 

a retrovirus possessing structural proteins and enzymes capable of 
performing the viral life cycle (reverse-transcriptase, protease, integrase) 
enabled the development of antiretroviral drugs. Unfortunately, no cure for 
HIV is yet available, but highly active combinations of antiretroviral HIV 
medication (ART) decreased mortality and transformed a fatal disease into a 
chronic disease. Nowadays, there are 30 standalone or combined medication 
protocols licensed for HIV treatment. Among the most important ART 
classes it is worth mentioning: nucleoside or nucleotide reverse-
transcriptase inhibitors (NRTI), non-nucleoside reverse-transcriptase 
inhibitors (NNRTI), protease inhibitors (PI), integrase inhibitors (II), entry 
inhibitors including chemokine co-receptor antagonists (CCR) and fusion 
inhibitors (FI) [10,14].  

NRTI and NNRTI are analogues that inhibit reverse transcriptase, 
thereby impairing viral replication and incorporation into the host cell 
genome [1,19,20]. Protease inhibitors (PIs) hinder the active protease site 
and block the cleavage of the HIV polyprotein precursor, producing non-
infectious viruses [11]. The availability and effectiveness of PIs are 
improved by pharmacokinetic “boosting”, i.e. adding low doses of ritonavir 
(RTV). The CYP3A4 enzyme is inhibited by RTV and increases the peak 
concentration and the half-life of PI [21]. Integrase inhibitors (II) 
competitively bind the metallic ions at interface’s active sites and thus 
inactivate the enzyme. By blocking the transport and attachment of proviral 
DNA to host-cell chromosomes, they impair the transcription of viral 
proteins and the subsequent assembly of virus particles [3]. 

The main target of ART is full viral suppression with undetectable 
blood viral loads (ARN-HIV) and regain of immune function through 
increasing the number of LCD4 lymphocytes. Unfortunately, the high HIV 
replication rate and suboptimal exposure to the antiretroviral drugs facilitate 
viral mutations and subsequent drug resistance. A strategy to fight emerging 
resistance is to “hit” multiple viral targets by combining more than three 
antiretroviral drugs. Standard first line antiretroviroal therapy includes at 
least three antiretroviral (ARV) drugs, two of which are NRTIs and one is 
either NNRTI or boosted protease inhibitor (PI). However, multiple 
therapeutic failures and drug resistance in antiretroviral naive patients 
demand for new potent drugs combinations. The salvage therapy comes into 
consideration after two failures of antiretroviral classes [8,10].  
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Materials and Methods 
This study assessed the efficacy and safety of a salvage therapy 

comprising new drugs: raltegravir (RAL), etravirine (ETV) and 
darunavir/ritonavir (DRV/RTV), over a period of 96 weeks, and to 
subsequently compare our results with those of TRIO reference study [7].   

A prospective observational study was conducted on a group of 
heavily experienced HIV patients who were admitted to Infectious Diseases 
Hospital, Galati, Romania and who were treated with raltegravir (RAL), 
etravirine (ETV) and darunavir/ritonavir (DRV/RTV). The investigation 
ended after 96 weeks of treatment or whenever a patient’s treatment had to 
be prematurely ceased, regardless of motivation.  

This study was approved by the Ethical Committee of the ‘Dunarea 
de Jos” University and the Infectious Diseases Hospital of Galati and was 
carried in accordance with standard operation procedures ensuring Good 
Clinical Practice Guidlines. Written informed consent was obtained from all 
the subjects before admission to the study. 

In order to be eligible for the study each subject had to meet the 
following inclusion criteria: HIV-viral load above 1000c/mL, more than two 
antiretroviral failures that included at least one NNRTI and one PI but didn’t 
include RAL, ETV and DRV/RTV, age between 18 and 25, more than 5 
years since HIV diagnostic, history of AIDS defining clinical or 
immunological events and stable clinical status with no active opportunistic 
infections or cancers. It was also required that the patients exhibit both 
susceptibility to darunavir (less than 3 from the following mutations:  V11I, 
V32I, L33F, I47V, I50V, I54L/M, G73S, L76V, I84V and L89V) and to 
etravirine (less than 3 from the following NNRTI mutations: A98G, L100I, 
K101Q/P/E, K103H/N/S/T, V106A/M, V108I, E138G/K/Q, 
V179D/E/F/G/I, Y181C/I/V/C/H/L, Y188C/H/L, G190A/C/E/Q/S, P225H, 
F227C/L,  M230I/L, P236L, K238N/T and Y318). 

The exclusion criteria included the evidence of non-adherent 
behaviour, severe adverse effects associated with the discontinuation of the 
therapy and the administration of any systemic medication that interferes 
with ART.  

Medication was supplied through the Romanian National HIV/AIDS 
Programme and was dispensed on a monthly basis by the Pharmacy of the 
HIV/AIDS Clinic of Galati. The drugs were self-administered orally every 
12 hours as follows: one 400-mg tablet of raltegravir, two 100-mg tablets of 
etravirine and two 300-mg/100-mg tablets of darunavir/ritonavir. 

The efficiency of ART was evaluated considering clinical, 
immunological and virological criteria - the absence of AIDS-defining 
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clinical events, an increase of the LCD4 (log cluster of differentiation 4 
count) and the achievement of full viral suppression with undetectable HIV 
blood viral load. 

LCD4 count, HIV viral load measurements and the genotypic 
resistance testing were performed in the Laboratory of Infectious Diseases, 
“Matei Bals” Institute, Bucharest on study weeks 0, 24, 48 and 96.  

 
Results and Discussion 
Out of the 252 patients receiving ART through the HIV/AIDS Clinic 

of Galati, 13 patients (5%) were enrolled for the clinical trial. The study 
population comprised 7 males (53.84 %) and 6 females (46.15 %) with a 
mean age of 21 years [20; 24]. The majority of the study population was 
living in urban area (61.53 %) whereas 5 patients (38.46%) were from the 
rural area. The average length since HIV diagnostic was 13.2 years [6;18]. 
76.92% of the study population (10 patients) experienced specific clinical 
AIDS events and 84.61% recorded CD4 count less than 200 cells/mm3. Co-
infections with hepatitis B virus were evidenced in 3 cases, but none HCV 
(hepatitis C) was found. In terms of level of education, 9 out of 13 subjects 
had graduated high school and all reported having stable housing. All study 
participants were white Caucasians and had a Body Mass Index (BMI) 
between 19 and 26.  

Three patients were excluded from the study before 96 weeks: one in 
the first month, due to a severe allergy to ETV, and two others because of  
ETV and DRV/RTV cross-interactions with rifampicine, administered for 
tuberculosis treatment between weeks 24 and 96.   

The immunological state was significantly improved under 
treatment, as shown by a progressive increase of LCD4 by an average of 
166/mm3 at 24 weeks, 261/mm3 at 48 weeks and 266/mm3 at 98 weeks 
(Figure 1). 

 
Figure 1 

Median LCD4 count evolution under RAL+ETV+DRV/RTV treatment 
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The HIV viral load dropped to undetectable in 9 out of 12 patients 
after 24 weeks of treatment. The ratio of patients with full viral suppression 
was relatively stable between 24 and 96 weeks (8 out of 11 patients after 48 
weeks and 8 out of 10 patients after 96 weeks – Figure 2)). Patients with 
detectable viral load in 24 weeks continued the decreasing trend of HIV 
viral load until week 96.   

 
Figure 2 

The evolution of HIV- viral load under RAL+ETV+DRV/TRV treatment 
 

With the exception of one patient experiencing a severe rash that 
lead to treatment discontinuation in the first month, mild clinical adverse 
events such as headaches, abdominal pain, diarrhea, or rashes were reported 
in 8 out of 13 patients. Mild increases of cholesterol and triglyceride levels 
were reported in two cases. Two cases of tuberculosis were diagnosed after 
24 weeks since the beginning of the study, and the subjects were withdrawn 
from the study. There was no evidence of other clinically significant 
cardiovascular, renal, hepatic, hematological, gastrointestinal, neurological 
events or other major diseases.  

HIV patients heavily experienced with ART are difficult to treat 
because of cross-resistances developing between antiretroviral drugs 
belonging to the same class. New drugs like DRV and ETV have the benefit 
of different resistance patterns and higher genetic barriers compared to other 
PIs and NNRTIs, respectively.  Furthermore, RAL is the first antiretroviral 
agent belonging to the II class [6].  

The metabolism of RAL by uridine diphosphate-glucuronosyl-
transferase is not influenced by the co-administration of ETV, RTV and 
DRV. Therefore, the combination of these drugs is not limited by 
pharmacokinetic interactions [5]. 
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The drugs included in this study, RAL, ETV and DRV were 
available in our clinic from 2009, but pricing made the prescription 
prohibitive [4,15].  The cost of a RAL+ETV+DRV/RTV treatment course 
was at the end of 2012 more than three times higher than the national 
average monthly cost per patient receiving antiretroviral treatment [23].  

Regarding the two cases of dropouts after 24 weeks of treatment, we 
have to take into consideration the fact that the region itself has a high 
prevalence of tuberculosis even in the general population. Rifampicin 
administrated for tuberculosis treatment and DRV/RTV are metabolic 
competitors, both requiring CYP3A4. Moreover, literature data indicate that 
ETV should not be combined with anti-tuberculosis drugs [2]. Furthermore, 
analogous increases of cholesterol levels as we found in our study were 
identified in other rescue regimens for multidrug-resistant HIV-1 infection 
[15]. 

It is also important to point out that recent data show that the results 
of the salvage therapy are not influenced by HBV co-infection. Weimer et 
al. indicated that, in these cases, drug-induced hepatotoxicity is not 
associated with higher risk of withdrawal [22]. 

The combination of RAL+ETV+DRV/RTV was also evaluated by 
an ANRS 139 TRIO trial, which was conducted on 103 participants for a 
period of 96 weeks [7]. The rate of achievement of an undetectable HIV 
viral load for our patients (8 out of 13 patients representing 61.53%) was 
lower than the rate of 88% found in the TRIO trial at the end of week 96. 
However, CD4 response was superior in our patients as compared to the 
TRIO study, both at 24 weeks (166 cells/mm3 versus 108 cells/mm3) and at 
96 weeks (261 cells/mm3 versus 149 cells/mm3).  The differences in 
therapeutic response should also be viewed in light of the younger age of 
our patients relative to the TRIO study (mean age of 21 versus mean age of 
45 years).  

A similar study using the same drugs but in higher doses - RAL (400 
mg twice daily), ETR (200 mg twice daily), and DRV/RTV (600/100 mg 
twice daily) - showed that 94% of patients with a median age of 44 achieved 
HIV1-RNA less than 50 copies/mL after 24 weeks of treatment. Even if in 
this study the rate of achievement of an undetectable HIV viral load was 
significantly superior to the ratio we have obtained, the immunological 
response was less important (103 cells/mm3 as compared to 166 cells/mm3) 
[12]. 

Our data are in agreement with literature data which indicate that 
younger patients have a better outlook for immune recovery after salvage 
therapy [17]. On the other hand, an increased length of time since HIV 
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diagnosis and an extended period of treatment might negatively impact 
adherence and explain the higher frequency of cases with detectable HIV 
viral loads [9].  

A new trend for optimizing ART in countries with limited financial 
resources and no access to genotyping is the use of computational models in 
order to predict response to HIV therapy [18]. Highly individualized and 
personalized antiretroviral regimes can achieve significant benefits in 
heavily experienced HIV patients with multiple class resistance [13]. 

 
Conclusions 
Our results show that the use of salvage ART composed of 

raltegravir, etravirine and ritonavir-boosted-darunavir can be considered 
efficient and safe. As compared to another literature TRIO, our study is 
characterized by the inclusion of young age heavily experienced HIV 
patients who exhibited a better immunological recovery after 96 weeks of 
salvage treatment. 
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