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Abstract:

Background

Lopinavir plasma levels are substantially enhanced by ritonavir, and lopinavir/ritonavir (LPV/r) is highly effective as a component of combination therapy in both naïve and protease inhibitor experienced patients.  Furthermore, lopinavir (as LPV/r) is known to have a high genetic barrier to the selection of drug resistance in vivo.  

Clinical trial data describe a low prevalence of primary protease inhibitor (PI) resistance after short-term virologic failure in antiretroviral naïve subjects receiving PI/r inclusive combination therapy. In clinical trials of subjects receiving co-formulated LPV/r as primary therapy resistance to LPV appears to be rare.  The novel strategy of PI/r a ‘monotherapy’ in antiretroviral therapy (ART) naïve individuals was demonstrated to have virologic efficacy without detectable genotypic or phenotypic drug resistance observed at 48 weeks.1  Furthermore, LPV/r monotherapy has been shown to be effective as maintenance therapy after successful viral suppression with standard potent combination therapy.  Amprenavir (APV), another highly potent PI, may be usefully combined with low dose ritonavir.

Case Report

We report a unique case of a 54 year old treatment-experienced HIV positive individual treated with only PI/r for 184 weeks.  To 134 weeks on this therapy no phenotypic or genotypic PI resistance was observed despite sustained on-treatment viremia.

Originally, the patient was treated with ZDV/3TC for a period of two years and experienced virologic failure with the following drug resistance mutations in the HIV-1 reverse transcriptase (RT): M184V, T215S/C, K219Q.  Treatment was initiated with SQV/RTV (with stavudine and didanosine).  On this regimen, he experienced virologic failure after 31 weeks.  Partial HIV-1 drug resistance genotyping (reporting of only selected codons) described the following mutations in RT: D67N, T69N, K70R, T215V, K219Q; and in protease A71T and I84V.  Antiretroviral therapy was discontinued. The patient underwent a complete treatment interruption (TI) for a period of 94 weeks, with an increase in plasma HIV-1 RNA from 11,284 copies/mL to 60,404 copies/mL at the end of the TI and a decline in CD4 cell count from 610 to 358 cells/mm3.  The patient began a regimen of LPV/RTV 400mg/100mg and amprenavir (APV) 450 mg both twice daily, to which he reported full adherence. Over the ensuing 134 weeks he experienced a sustained approximately 2.0 log10 reduction in the HIV-1 RNA to levels below 1,000 copies/mL.  From weeks 13 to 134 the median HIV-1 RNA level was 401 copies/mL (Figure 1).  During this time period the CD4 cell count increased to 650 cells/mm3 at 134 weeks. HIV-1 genotypic and phenotypic testing (PhenoSense GT, ViroLogic) were retrospectively performed on serial samples (Table 1).  From weeks 8 to 63 the only protease changes were M36M/I and L63L/P; at week 134 the changes L10L/R and M46M/L were also observed.  No phenotypic resistance to LPV or APV was observed despite ongoing viremia below 1,000 copies/mL. LPV fold changes (FCs) at weeks 8 and 134 were 0.73 and 0.50 respectively (Figure 2).  APV FCs at weeks 8 and 134 were 0.40 and 0.44 respectively.  Viral replication capacity (RC) at weeks 8 and 134 was 88% and 21 %, respectively.  N-terminal gag sequences including the P7NC/p1 and p1/p6 regions did not demonstrate any changes reported in the setting of phenotypic PI resistance.3

Follow-up

From week 149 to week 184, a period of 35 weeks, the patient’s HIV-1 RNA had risen from <50 copies/mL to 6,740 copies/mL and the CD4 cell count had fallen to 391 cells/mm3.  A genotype and phenotype were performed demonstrating the following PI mutations: L10F, K20R, L33F, M36I, I54V, Q58E, L63P, A71T, G73G/A/S/T, I84V, and L90M (Figure 3).  No RT mutations were observed.  The FC to APV and LPV had each increased from <1.0 to 131 and 186 respectively.  The RC was lower than reference at 55% but little changed from prior estimates.  Random LPV, APV, and RTV drug levels (3 hours post dose) were 1,804.1 ng/ml, 2,973.4 ng/mL, and 133.0 ng/mL respectively.

Conclusions

We describe a PI-experienced individual with sustained low-level viremia on a regimen consisting only of LPV/r and APV.  To 134 weeks of sustained viremia 2log10 copies/mL below baseline the plasma virus remained fully susceptible to all PIs including those in the treatment regimen. The subject had documented prior PI resistance, and over the latter 35 weeks (of the 184 weeks) a PI-resistant strain emerged. This isolate demonstrated preserved susceptibility to both NRTI and NNRTI classes.  The late emergence of this isolate, cross-resistant to PIs, should be viewed with caution given the patient’s prior documented PI resistant isolate.  While the PI resistant isolate observed at week 184 may represent evolution of PI resistance from wild type virus it is also possible that the isolate may also represent evolution of PI resistance from a recrudescent archival strain.  These observations support the current limited data on the relative barrier to rapid/early evolution of resistance to PI/r therapy. The late emergence of resistance merits further evaluation given the potential application of this strategy in resource limited settings.
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