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INTRODUCTION
Current guidelines recommend that patients on combination antiretroviral therapy (cART) visit 
clinics on a three monthly basis, for monitoring treatment together with testing of viral load, CD4 
cell count, liver and renal function tests, lipid profiles and glucose levels. Previous studies have 
shown that the greatest risk of treatment failure is in the first few months after starting treatment 
and that the risk of clinical disease progression (new AIDS/death) is significantly higher in patients 
with low CD4 counts and those who can not maintain an undetectable viral load. It might be 
possible to monitor patients who are stable on their current cART regimen less frequently, which 
would be advantageous for both patient and clinic.

AIMS
• Assess whether patients on a stable and fully suppressed cART regimen regimen could be 

monitored less frequently

• Determine the increased risk of cART treatment failure with less frequent monitoring

METHODS
Patients
2082 patients on a stable and fully suppressed cART regimen for a period of one year within
EuroSIDA. cART was defined as a regimen of at least 3 drugs, of which at least 2 were 
nucleosides/nucleotides (NRTI) and one was a non-nucleoside (NNRTI) or a protease inhibitor (PI).  
A stable and fully suppressed regimen was defined as a period of > 1 year with 

• Maximal viral suppression (all HIV-RNA in 12 month period < 500 copies/ml; > 2 measurements 
required)

• All measured CD4 counts >200/mm3 (> 2 measurements required)
• A minimum CD4 count increase after starting cART of 100/mm3

• No changes to cART regimen in the previous 12 months
• No AIDS defining illnesses or non AIDS defining malignacies in 12 month period
• No other serious morbidity (CVD, diabetes, hypertension, grade III/IV liver failure) diagnosed in 

12 month period

Statistical Methods

Baseline was defined as the end of the 12 month period after satisfying the inclusion criteria above.  
Kaplan Meier estimation was used to find the probabilty of failure in the 3, 6 or 12 months after
baseline. Failure was defined as:

• 2 consecutive CD4 <200/mm3 or < pre-cART levels
• 2 consecutive viral load measurements above 500 copies/ml
• Development of any new AIDS defining illness, non-AIDS defining malignancy, other serious 

opportunistic infection (OI), cardiovascular disease (CVD),  diabetes, hypertension or grade 
III/IV liver failure or death

• Any of the above

Univariate and Multivariate Cox proportional hazards models, stratified by centre, were used to 
determine which factors were related to failure. 
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RESULTS
Baseline characteristics are described in table 1. 1054 patients (50.6%) were ARV-naïve at starting 
cART and 515 (24.7%) had a prior diagnosis of AIDS. Median CD4 nadir was 158/mm3 IQR (67, 253), 
median CD4 at starting cART 220/mm3 IQR (110, 330), median viral load at starting cART 4.63 log10 

copies/ml IQR (3.79, 5.23), and median peak viral load 4.94 log10copies/ml, IQR (4.53, 5.42).

Of the 2082 patients in this study, 126 patients (6%) failed for any reason in the first year after 
baseline. 

• Figure 1 shows the percentage of a patients failing each of the failure categories

• Figure 2 shows the Kaplan Meier plot of the risk of failure in the first 12 months after 
baseline 

There was an estimated 0.3%, (95% CI 0.1,0.5), n=7, probability of cumulative failure within 3 
months, increasing to 2.2% (1.6,2.8), n=47, and 6.2% (5.2,7.2), n= 126, after 6 and 12 months 
respectively. 

The main reason for failure was viral rebound, with an estimated 4.9% of patients (4.0,5.8) with viral 
rebound after 12 months. The individual risk of deterioration of immune function, new morbidity 
(AIDS or non-AIDS) or death, were all less than 1% over 12 months. 
The results of the multivariate model are shown in table 2:

• Increased risk of failure in female patients, decreased risk of failure if patients were on a 
NNRTI regimen compared to a single-PI regimen, however these were only marginally 
significant

• Increased risk of failure in patients with more time spent with unsuppresses viremia prior to 
baseline

• A  patient was 7 times more likely to fail if they stopped or decreased the number of ARV’s 
they were taking 

Figure 3 shows the reduced risk of treatment failure in patients who have spent less than 6 months 
with uncontrolled viremia and on an NNRTI based cART, with patients censored if they reduce or 
stopped taking ARV’s. Of the 2082 patients, 941(45.2%) fitted this criteria and after 12 months of 
follow-up 33 patients had failed (3.5%) and  820 were still under follow up.  In this subgroup of 
patients, the proportion of patients estimated to have failed at 6 months was 1.3% (95%CI 0.6,2.0 ) 
and 3.6% (95%CI 2.4,4.8) after 12 months.

CONCLUSIONS
Patients who have responded well to cART and are on a well tolerated and fully suppressive cART
regimen, provided they have experienced extended periods, of at least a year, with complete viral 
suppression and if the regimen contains a NNRTI, have a low chance of failure of cART for the next 3-
6 months. Therefore in this subgroup of otherwise healthy patients it may be reasonable to extend 
visit intervals to 6 months, with cost and time savings to both the treating clinics and the patients.

CROI 2008

The EuroSIDA Study Group

on EuroSIDA (national coordinators in parenthesis). 
Argentina:: (M Losso), A Duran. Austria: (N Vetter). Belarus:: (I Karpov), A Vassilenko, VM Mitsura; O Suetnov, Belgium:
(N Clumeck) S De Wit, B Poll, R Colebunders. Bulgaria:((K Kostov) Croatia: (J Begovac). Czech Republic:: (L Machala)
H Rozsypal, D Sedlacek, Plzen. Denmark: (J Nielsen) J Lundgren, T Benfield, O Kirk, J Gerstoft, T Katzenstein, A-B E Hansen, 
P Skinhøj, C Pedersen, L Oestergaard. Estonia:: (K Zilmer) Jelena Smidt, Kohtla-Järve. Finland: (M Ristola). France:
(C Katlama), J-P Viard,P-M Girard, JM Livrozet, P Vanhems, C Pradier, F Dabis, Germany: (J Rockstroh) R Shmidt, J van Lunzen, 
O Degen, HJ Stellbrink, S Staszewski, J Bogner, G. Fätkenheuer, Greece: (J Kosmidis) P Gargalianos, G Xylomenos, J Perdios, 
G Panos, A Filandras, E Karabatsaki, H Sambattakou, Hungary: (D Banhegyi). Ireland: (F Mulcahy). Israel: (I Yust) D Turner, 
M Burke, S Pollack, G Hassoun, S Maayan, Italy: (A Chiesi), I Mazeu, C Mussini, C Arici, R Pristera, F Mazzotta, A Gabbuti, 
V Vullo, M Lichtner, A Chirianni, E Montesarchio, M Gargiulo, G Antonucci, F Iacomi, P Narciso, C Vlassi, M Zaccarelli, 
A Lazzarin, R Finazzi, M Galli, A Ridolfo, A d’Arminio Monforte. Latvia: (B Rozentale) P Aldins. Lithuania: (S Chaplinskas).
Luxembourg: (R Hemmer), T Staub. Netherlands: (P Reiss). Norway: (J Bruun) A Maeland, V Ormaasen, Poland: (B Knysz) 
J Gasiorowski, A Horban, D Prokopowicz, A Wiercinska-Drapalo, A Boron-Kaczmarska, M Pynka, M Beniowski, E Mularska, 
H Trocha. Portugal: (F Antunes) E Valadas, K Mansinho, F Maltez. Romania: (D Duiculescu), V Babes. Russia: (A Rakhmanova), 
E Vinogradova, S Buzunova, Serbia: (D Jevtovic) Slovakia: (M Mokráš) D Staneková. Spain: (J González-Lahoz) V Soriano, 
L Martin-Carbonero, P Labarga, B Clotet, A Jou, J Conejero, C Tural, JM Gatell, JM Miró, P Domingo, M Gutierrez, G Mateo, 
MA Sambeat. Sweden: (A Karlsson), A Persson, L Flamholc.  Switzerland: (B Ledergerber) R Weber, P Francioli, M Cavassini, 
B Hirschel, E Boffi, H Furrer, M Battegay, L Elzi. Ukraine: (E Kravchenko) N Chentsova. United Kingdom: (S Barton), 
AM Johnson, D Mercey, A Phillips, MA Johnson, A Mocroft, M Murphy, J Weber, G Scullard, M Fisher, R Brettle.

Virology group:: B Clotet (Central Coordinators) plus ad hoc virologists from participating sites in the EuroSIDA Study. 

Steering Committee: F Antunes, B Clotet, D Duiculescu, J Gatell, B Gazzard, A Horban, A Karlsson, C Katlama, B Ledergerber
(Chair), A D’Arminio Montforte, A Phillips, A Rakhmanova, P Reiss (Vice-Chair), J Rockstroh

Coordinating Centre Staff: J Lundgren (project leader), O Kirk, A Mocroft, N Friis-Møller, A Cozzi-Lepri, W Bannister, 
M Ellefson, A Borch, D Podlekareva,  J Kjær, L Peters, J Reekie

Percentage of patients failing in each category
in the 12 months after baseline

Figure 1

73%

5%

8%

5%
8% 1%

RNA >500 CD4 <200 CD4 <cART CD4
New AIDS Non-AIDS Death

Kaplan Meier 
Time to treament failure after maintaining a stable 

treatment regimen for 12 months

Figure 3

0
1
2
3
4
5
6
7

0 3 6 9 12
Time (months)

Pe
rc

en
ta

ge
fa

ile
d

(%
)

Patients on stable NNRTI cART regimen with <= 6months
uncontrolled virema prior to baseline, censored if they stop of
decrease the number of drugs they are on

All Patients

Download poster at: www.cphiv.dk

Patient characteristics at baseline
Table 1

1.9-4.32.8YearsTime since started cART

IQRMedian

35-4740YearsAge

394-691520mm3Baseline CD4 count

36.3756PITreatment at baseline

26.9566PI boosted

36.8766NNRTI

6.4134Other

%N

1002082All patients

77.01602MaleGender

85.91788WhiteRace

50.11043HomosexualExposure group

16.3340IDU

27.1565Heterosexual

83.9-100.095.2%
% time on cART with RNA 
<500 from 4 months

Multivariate Cox proportional hazards model
predictors of failure in 12 months after baseline

Table 2

<.0001(2.69,16.40)6.64Time 
updated

Decreasing or stopping the 
treatment

<.0001(0.75,0.91)0.82Per 10%% time on cART with RNA < 500 
from 4 months

0.10(0.44,1.07)0.69NNRTI

0.64(0.56,1.42)0.90Boosted PI

--1.00PITreatment regimen

0.07(0.97,2.21)1.46Female

--1.00MaleGender

P-value95% 
Confidence 

interval

Hazard 
Ratio

MultivariatePredictors of cumulative failure

PI - Protease inhibitor, NNRTI – non-nucleoside reverse transcript inhibitor

Kaplan Meier 
Time to treatment failure after maintaining a stable 

regimen for > 12 months

Figure 2

0

1

2

3

4

5

6

7

0 3 6 9 12
Time (months) after baselin e

Pe
rc

en
ta

ge
fa

ile
d

(%
)

CD4 <200 CD4 <cartCD4 RNA <500 AIDS
Non-AIDS Death Any progression



<<
  /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>
    /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.)
    /DAN <>
  >>
  /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


