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Reasons for Nonadherence

At Week 48, “away from home” was the most common reason in the 
ATV/RTV arm (6/71, 8%) and “simply forgot” was the most common 
reason in the LPV/RTV arm (7/62, 11%) reported by patients for 
sometimes or often being nonadherent to treatment.
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Both in Combination With Tenofovir/Emtricitabine: 48 Week Results From the CASTLE Study
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Background

Adherence to an antiretroviral regimen is an important predictor of 
treatment success in HIV therapy. In the CASTLE study, once-daily 
atazanavir/ritonavir (ATV/RTV) was found noninferior to twice-daily 
lopinavir/ritonavir (LPV/RTV) in antiviral efficacy, with a better lipid profile 
and less gastrointestinal toxicity in treatment-naïve patients.

Methods

CASTLE was a 96-week, randomized, open-label study comparing 
ATV/RTV with LPV/RTV, both in combination with tenofovir/emtricitabine
(TDF/FTC). Adherence was assessed using the Multicenter AIDS Cohort 
Study questionnaire. The proportion of patients with complete adherence 
to assigned regimen was assessed from Week 4 through Week 48 for
treated patients with evaluable results.

Results

883 patients were randomized; 878 treated. For treated patients, baseline 
demographics and characteristics were well balanced:  median age
35 years; 68% male; 9% Asian, 18% black, 23% other, 49% white; median 
CD4 cell count 204 cells/mm3; median plasma HIV RNA 4.98 log10
copies/mL. Discontinuations prior to Week 48 were: ATV/RTV,
9% [39/441]; LPV/RTV, 13% [58/437]. Adverse event (AE)-related 
discontinuations were 2% [10/441] and 3% [14/437] on ATV/RTV and
LPV/RTV, respectively. The most common reason for sometimes or often 
missing medication at Week 48 was forgetting (6% [4/71] ATV/RTV vs
11% [7/62] LPV/RTV). Other reasons (eg, depression, feeling sick, or 
stigma) were rarely cited.

Conclusions

Both ATV/RTV and LPV/RTV, in combination with TDF/FTC, had high 
rates of adherence (> 80%) in treatment-naïve HIV-infected patients 
throughout the first 48 weeks of the study.
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I N T R O D U C T I O NI N T R O D U C T I O N

Adherence to an antiretroviral (ARV) regimen is an important predictor of 
treatment success in HIV therapy.

Poor adherence can lead to the acquisition of mutations conferring 
resistance to ARV therapy,1 and subsequent treatment failure.2

Atazanavir (ATV) is a potent, generally well-tolerated, once-daily HIV-1 
protease inhibitor extensively studied in treatment-naïve and treatment-
experienced patients.

At Week 48, the CASTLE study showed that in combination with 
tenofovir/emtricitabine (TDF/FTC), ATV/ritonavir (RTV) is noninferior to 
lopinavir/ritonavir (LPV/RTV) in antiviral efficacy, with significantly less 
elevation of lipids and better gastrointestinal tolerability in treatment-naïve 
HIV-infected patients.3
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Patients in both the ATV/RTV and LPV/RTV treatment arms had high rates 
of adherence (> 80%) throughout the first 48 weeks of the CASTLE study.

Adherence was comparable in both treatment arms throughout the study.

For patients who filled out the reasons for nonadherence, the most common 
reasons included:

– In the ATV/RTV treatment group, "away from home"

– In the LPV/RTV treatment group, "simply forgot"

Real-world adherence may not reflect the adherence in the clinical trial.7

Baseline demographics were similar across both treatment arms (Table 1).

210 (4, 810)206 (2, 760)Median CD4 cell count (min, max), 
cells/mm3

4.97 (3.32, 5.88)5.01 (2.60, 5.88)Median HIV RNA (min, max),
log10 copies/mL

89 (24)102 (25)Other (Hispanic/Latino, Mestizo,
and Mixed race)

36 (10)40 (10)Asian
64 (17)71 (18)Black

189 (50)188 (47)White
Ethnicity/race, n (%)

264 (70)280 (70)Male gender, n (%)
36 (19-71)34 (19-72)Median age (range), y

LPV/RTV
n = 378

ATV/RTV
n = 401Characteristic

At Week 4 the MACS questionnaire was administered to 97% of patients in 
both treatment arms (428/439 and 420/434 patients in the ATV/RTV and 
LPV/RTV treatment arms, respectively).

At Week 48, the questionnaire was administered to 394/439 (90%) and 
373/434 patients (86%) in the ATV/RTV and LPV/RTV treatment groups, 
respectively.

For both regimens the predominant reason that the MACS questionnaire 
was not completed from Week 12 through Week 48 was discontinuation of 
study medication (37/439 patients [8%] on ATV/RTV and 53/434 patients 
[12%] on LPV/RTV at Week 48).

At study visits through Week 48, across both treatment arms, 82%-88% of 
patients were adherent to their treatment regimen (Figure 2).

0/62 (0)2/62 (3)1/62 (2)34/62 (55)1/71 (1)4/71 (6)7/71 (10)22/71 (31)Was busy with other things

0/62 (0)4/62 (6)6/62 (10)27/62 (44)0/71 (0)6/71 (8)7/71 (10)21/71 (30)Was away from home

1/62 (2)1/62 (2)1/62 (2)34/62 (55)1/71 (1)0/71 (0)2/71 (3)31/71 (44)Wanted to avoid side effects

1/62 (2)6/62 (10)10/62 (16)21/62 (34)0/71 (0)4/71 (6)9/71 (13)21/71 (30)Simply forgot

0/62 (0)0/62 (0)2/62 (3)35/62 (56)0/71 (0)0/71 (0)2/71 (3)32/71 (45)Ran out of pills

0/62 (0)0/62 (0)0/62 (0)11/62 (18)0/71 (0)0/71 (0)2/71 (3)11/71 (15)Other

0/62 (0)0/62 (0)1/62 (2)36/62 (58)0/71 (0)2/71 (3)0/71 (0)32/71 (45)Have special instructions that conflict

1/62 (2)1/62 (2)1/62 (2)34/62 (55)0/71 (0)0/71 (0)2/71 (3)32/71 (45)Had too many pills to take

0/62 (0)0/62 (0)4/62 (6)33/62 (53)0/71 (0)0/71 (0)3/71 (4)31/71 (44)Had problems taking the pills

0/62 (0)3/62 (5)5/62 (8)29/62 (47)1/71 (1)3/71 (4)9/71 (13)21/71 (30)Had a change in daily routine

0/62 (0)2/62 (3)2/62 (3)33/62 (53)1/71 (1)2/71 (3)2/71 (3)29/71 (41)Felt sick or ill

0/62 (0)0/62 (0)0/62 (0)37/62 (60)1/71 (1)1/71 (1)1/71 (1)31/71 (44)Felt like drug was toxic or harmful

0/62 (0)2/62 (3)0/62 (0)35/62 (56)0/71 (0)3/71 (4)1/71 (1)30/71 (42)Felt depressed or overwhelmed

0/62 (0)3/62 (5)4/62 (6)30/62 (48)0/71 (0)2/71 (3)7/71 (10)25/71 (35)Fell asleep/slept through dose time

1/62 (2)1/62 (2)0/62 (0)35/62 (56)0/71 (0)1/71 (1)2/71 (3)31/71 (44)Do not want to take pills

0/62 (0)1/62 (2)0/62 (0)36/62 (58)1/71 (1)2/71 (3)3/71 (4)28/71 (39)Did not want others to notice

OftenSometimesRarelyNeverOftenSometimesRarelyNever

LPV/RTV, n/N (%)ATV/RTV, n/N (%)

Table 2. Patient-Reported Reasons for Missing Medication at Week 48 (As-treated Patients)

Figure 2. Adherence to Treatment Regimen Through Week 48 
(As-treated Patients)

Figure 1. The CASTLE Study Design4

The Multicenter AIDS Cohort Study (MACS) adherence questionnaire was 
used to assess patient adherence. 

– The questionnaire:

• Has been validated5,6

• Assesses drug use patterns during a 4-day recall period

• Was administered by an interviewer at every visit from Week 4 
through Week 48.

– At each study visit during Weeks 4, 12, 24, 36, and 48, patients were 
asked how many medication doses they had missed during the 
previous day, 2 days ago, 3 days ago, and 4 days ago. Drug-specific 
questions included adherence with dose and frequency.

Adherence was determined by comparing actual study medications 
received to those reported on MACS at the same visit.

Patients’ questionnaires were considered to be evaluable at a visit if they 
received any study medication at that visit.

Adherence was defined as taking all doses and numbers of pills as 
prescribed for each medication.

Patients were nonadherent if they took:

– Fewer doses of study medication in the last 4 days than prescribed

– An atypical pattern of prescribed medication in the last 4 days

– Fewer pills per dose than prescribed in the last 4 days.

Patients with partial responses to the questionnaire were also classified as 
nonadherent to a drug within the regimen.

Patients had to be adherent to all drugs in the treatment arm to be 
categorized as adherent to the regimen.

Table 1. Baseline Demographics 
(As-treated Week 48 Evaluable Patients) 

Adverse Events and Treatment Discontinuations

No new or unexpected safety concerns were reported.

Patient discontinuations prior to Week 48 were 9% (39/441) and 13% 
(58/437) in the ATV/RTV and LPV/RTV treatment arms, respectively.

Patient discontinuations due to adverse events prior to Week 48 were 2% 
(10/441) and 3% (14/437) in the ATV/RTV and LPV/RTV treatment arms, 
respectively.

The CASTLE study3 was a 96-week, randomized, open-label, prospective, 
international, multicenter study comparing once-daily ATV/RTV with twice-
daily LPV/RTV, both in combination with fixed-dose TDF/FTC in 883 
treatment-naïve HIV-infected patients (Figure 1).

The objective of this study was to evaluate patient-reported adherence on 
a once-daily ATV/RTV regimen and a twice-daily LPV/RTV regimen.

O B J E C T I V EO B J E C T I V E
n = 438 n = 435 n = 425 n = 424 n = 420 n = 412 n = 411 n = 399 n = 401 n = 378

Week

1:1

ATV/RTV 300/100 mg qd (n = 440) LPV/RTV 400/100 mg bid (n = 443)

TDF/FTC 300/200 mg qd TDF/FTC 300/200 mg qd

Screening/Enrollment

HIV RNA ≥ 5000 c/mL, no CD4 cell count restriction
Randomization (N = 883)

Stratified: HIV RNA < 100,000 copies/mL vs ≥ 100,000 copies/mL;
geographic region

1:1

ATV/RTV 300/100 mg qd (n = 440) LPV/RTV 400/100 mg bid (n = 443)

TDF/FTC 300/200 mg qd TDF/FTC 300/200 mg qd

ATV/RTV 300/100 mg qd (n = 440) LPV/RTV 400/100 mg bid (n = 443)

TDF/FTC 300/200 mg qd TDF/FTC 300/200 mg qd

Screening/Enrollment

HIV RNA ≥ 5000 c/mL, no CD4 cell count restriction
Randomization (N = 883)

Stratified: HIV RNA < 100,000 copies/mL vs ≥ 100,000 copies/mL;
geographic region

HIV RNA ≥ 5000 copies/mL, no CD4 cell count restriction
Randomization (N = 883)

Stratified: HIV RNA < 100,000 copies/mL vs ≥ 100,000 copies/mL
geographic region 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


