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Outcome of atazanavir (ATV)-containing regimens showed to be related to 
the number of protease inhibitor (PI)-associated mutations (PRM) and to 
plasma drug exposure, expressed as genotypic inhibitory quotient (gIQ). 

Moreover, ATV Ctrough appeared to drive total (TB) and unconjugated
bilirubin (UB) elevations. 

However, no ATV plasma thresholds of efficacy and safety have been yet 
determined. 

Therefore, the aim of our study was to define the ATV therapeutic range in 
the clinical setting. 

•Patients from the ATV Expanded Access Program were prospectively
evaluated. All they began an ATV (± RTV) based regimen.

•HIV RNA levels (viral load), T CD4+ cell counts, and total (TB) and 
unconjugated bilirubin (UB) levels were recorded at baseline, week 4, and 
week 12.

•Baseline genotypic resistance was assessed using an automatic sequencer. 
Interpretation of drug resistance mutations was performed according to latest 
IAS-USA guidelines (October 2004). Changes at positions L10F/I/R/V, 
K20M/R, L24I, D30N, V32I, L33F, M36I, M46I/L, I47V/A, G48V, I50V, I50L, 
F53L, I54V/L/A/M/T/S, L63P, A71V/T, G73S, V77I, V82A/F/T, I84/V, N88D/S, 
and L90M. were considered as Protease Inhibitors Resistance Mutations 
(PRM).

•ATV concentrations were measured in plasma from blood extracted before 
morning dose (Ctrough), at week 4 and week 12 by a validated SPE-HPLC 
method. Limit of quantification of this method was 10 ng/ml 

•Genotypic Inhibitory Quotients (GIQ) was calculated as ATV Ctrough/ 
number of PI-associated mutations ratio. 

•Virological response at week 12 was defined as viral load of < 50 copies/mL
or viral load decrease > 2 logs. 

•Increase of unconjugated bilirubin > 2 mg/dL was considered as safety cut-
off.

•Statistical analysis was performed using NCSS software. Receive Operative 
Characteristics curve (ROC curve) was employed to found cut-offs for ATV 
plasma concentrations and GIQ. Linear regression analysis was used to 
analyse the relationship between continuous variables. Pearson Chi Square 
Test was used to explore the association between categorical variables. U-
Mann Whitney Test was employed for comparison of medians.
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Genotypic Resistance Test was performed in 26/38 (68.4%) of subjects. At baseline, median (IQR) 
number of PRM was 2 (2-3).

•In subjects with VL>50 cop/ml at Baseline, a 
good correlation was found between viral load 
variation and n° of PRM

•78.3% of subjects with ≤5 PRM responded to therapy at 12 weeks, whereas no one (0%) responded with 
more than 5 PRM (χ2= 5.6; p=0.07)
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Virological Response Total Bilirubin > 2 mg/dL
Unconjugated Bilirrubin > 2 mg/dL
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CONCLUSIONS

ATV Ctrough and Virological Response

Virological Outcome PredictorsBaseline Characteristics of Total Population

Virological outcome

•In subjects with VL>50 cop/ml at baseline, a good 
correlation was found between viral load variation 
and mean ATV Ctrough

•A good correlation was found between TB and UB serum levels at 12 weeks and mean ATV 
Ctrough

1. In our population, a clear relationship between ATV Ctrough and both efficacy and 
safety has been demonstrated

2. Maintaining ATV plasma concentrations between 150-850 ng/ml should result in a 
high rate of virological response (85.7%) associated to a low incidence of bilirubin
elevations (both TB and UB) above 2 mg/dL at 12 weeks

3. In patients with different previous PI experience and selection of PI-associated 
mutations, the use of gIQ > 60 could optimise the efficacy threshold by individualising 
the lower limit of this range. Therefore, ATV therapeutic range could be a tool for 
TDM.

4. Further studies to evaluate this therapeutic range over a longer follow up are 
warranted

•GIQ was significantly higher in subjects with VR than in those 
not responding to therapy at 12 weeks

Unconjugated BilirubinTotal Bilirubin

Χ2=8.5, p=0.009

TB: Χ2=9.6, 0p=0.003

UB: Χ2=4.8, p=0.04

r=0.63, p <0.0001) r=0.62, p <0.0001)

*Median (IQR)

*U-Mann Withney Test. **Median (IQR)

*U-Mann Withney Test. **Median (IQR)

At 12 weeks, Total Bilirubin and Unconjugated Bilirubin serum levels >2 mg/dL were found in 35% and 
24.3% of subjects.
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Immunological outcome (CD4+ cells/ml) •ROC curve test provided an ATV Ctrough
cut off of 150 ng/ml for the prediction of 
Virological Response at 12 weeks 
(sensibility 86.2%; specificity 71.4%)

•ATV Ctrough > 150 ng/ml was confirmed 
as an independent predictor of VR in 
univariate logistic regression analysis (OR 
[95%CI]; 5.6 [2.2-109.8], p=0.006]

•ATV Ctrough was significantly higher in subjects with VR than in those not responding to therapy at 12 weeks

•ROC curve test provided a GIQ cut off of 60 for the 
prediction of Virological Response (sensibility 88.2%; 
specificity 71.4%)

•GIQ > 60 was confirmed as an independent predictor of VR 
in univariate logistic regression analysis (OR [95%CI]; 18.7 
[2.06-170.2], p=0.009]

•ROC curve test provided a cut off of 850 ng/ml for the prediction of both TB and UB 
elevations above 2 mg/dL (sensibility 69.2% and 66.7%; specificity 82% and 74.1%, 
respectively)

•ATV Ctrough > 850 ng/ml was confirmed as an independent predictor of of TB and UB 
serum levels > 2mg/dL at 12 weeks in univariate logistic regression analysis (OR [95%CI]; 
10.68 [2.16-52.7], p=0.004: and 5.7 [1.11-29.2], p=0.036, respectively]


