
Baseline Characteristics
Baseline is first viral load <50 copies/ml whilst on cART

Switch No switch P-value

All N,% of total 1110 15.7 5961 84.3

Gender Male                      N,% 843 76.0 4552 76.4 0.76

Race White                  N,% 960 86.5 5137 86.2 0.78

Exposure 
group

Homosexual N,% 504 45.4 2654 44.5 0.50

IDU 205 18.5 1114 18.7

Heterosexual 304 27.4 1733 29.1

Region of 
Europe

South               N, % 269 24.2 1699 28.5 0.0007

Central 274 24.7 1513 25.4

North 379 38.1 1670 28.0

East 155 14.0 881 14.8

Table 1
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INTRODUCTION
The main goal of combination antiretroviral therapy (cART) is to suppress viral replication to as low a 
limit as possible, currently 50 copies/ml. Treatment discontinuations after starting cART are common 
and often due to toxicity rather than treatment failure. The frequency and reasons for switching 
antiretrovirals (ARVs) in patients who are on a fully suppressed cART regimen is not well described, 
nor is the effect of such a change on CD4 count.

AIM
• To describe the rate and reason for switching antiretrovirals in patients on cART with a viral 
load (VL) < 50 copies/ml 
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East 155 14.0 881 14.8

Argentina 33 3.0 198 3.3

Age Median, IQR 41 36-49 41 35-48 0.11

Baseline CD4 count (/mm3) Median, IQR 408 278-579 419 275-589 0.65

Nadir CD4 (/mm3)                        Median, IQR 159 60-248 162 70-259 0.03

Peak viral load (log10copies)      Median, IQR 4.7 3.6-5.2 4.8 3.8-5.3 0.0005

Baseline (month/year)          Median, IQR 7/03 2/00-9/05 9/03 1/00-9/05 <.0001

Year since starting cART Median, IQR 2.1 0.9-54 2.4 0.8-5.3 0.51

load (VL) < 50 copies/ml 
• To investigate the change in CD4 count following such a switch

METHODS
• EuroSIDA patients included in this analysis were on cART, defined as a regimen containing 
exactly 2 nucleosides or nucleotides plus either a protease inhibitor (PI), boosted-PI, or 
non-nucleoside reverse transcriptase inhibitor (NNRTI) 

• Patients were required to have a confirmed viral load < 50 copies/ml after starting cART and 
whilst still on cART and a CD4 count measured within 28 days of both the initial and confirmatory 
viral load measurement 

• Baseline was defined as the date of the confirmed viral load
• A treatment switch was defined as any change in ARVs whilst VL< 50 copies/ml
• Kaplan Meier methods estimated the probability of ARV change
• Cox proportional hazards models identified factors associated with ARV change
• Mixed models modelled the change in CD4 count after the first ARV change 
• Patients were followed up until the earliest of the VL increasing above 50 copies/ml (for any reason), 
the last viral load measurement (if all < 50 copies/ml),  the second switch in cART or at stopping cART

RESULTS
• 7071 patients were included in the analysis, table 1 gives the baseline characteristics. 
• 1110 (15.7%) patients changed 1420 ARVs

Kaplan-Meier probability of switch whilst virologically
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Figure 1

• 1110 (15.7%) patients changed 1420 ARVs
• 100 (9%) of the patients switching ARVs added an ARV that they had taken previously
• 254 (22.9%) switched to a new class of ARVs at the date of the switch, 26 started a PI containing 
regimen and 228 a NNRTI containing regimen

• 12 months after baseline 9.8% (95% CI 9.0-10.6%) of patients were estimated to have switched at 
least 1 ARV (figure 1)

• The incidence of switching was 11.2 per 100 person-years of follow-up (95% CI 10.5-11.8)
• 531 (37%) switches were due to toxicity and 440 (31%) due to patient/physician choice (table  2)
• There were significant differences in the reasons for stopping nucleosides (p<.0001), more 
patients stopped a stavudine containing nucleoside pair due to toxicites

• There were no differences in the reasons for stopping the third drug (single PI,  boosted PI, or 
NNRTI) in the regimen (p=0.17)

• Those who switched ARVs had an additional annual increase in CD4 cell counts of 5.9/mm3 per year 
(95% CI 2.9-8.9mm3) compared to those who did not switch (figure 2)

• Patients who switched >1 ARV had an additional annual increase in CD4 cell count of 6.6/mm3 per 
year (95% CI 0.5-12.6/mm3) compared to those who switch 1 ARV (figure 2)

CONCLUSION
• Approximately 10% of patients with virologic suppression switched treatment every year
• This was most commonly due to toxicities or patient or physician wish, which will likely be strongly 
correlated with toxicities

N            7071                               5159                                  3373                             2330  1654          

Antiretroviral used at baseline, after switch and reasons for stopping

At baseline
On after 
switch

Total ARVs
stopped

Reason

Patient/ 
physician 
choice

Toxicity
Treatment 
failure

Nucleoside pair N (%)

zdv/lam 2312 (33) 2175 (30) 292 (37) 107 (37) 85 (29) 6 (2)

ddi/d4t 466 (7) 408 (6) 89 (11) 20 (22) 48 (54) 6 (7)

d4t/3TC 1347 (19) 1242 (17) 141 (18) 42 (30) 73 (52) 1 (1)

tdf+1 1587 (22) 1814 (26) 138 (17) 54 (39) 30 (22) 3 (2)

abc+1 866 (12) 959 (13) 66 (8) 34 (52) 17 (26) 0

other 493 (7) 473 (8) 70 (9) 31 (44) 14 (20) 3 (4)

Third drug  N (%)

Single PI 2419 (34) 2150 (30) 399 (64) 96 (24) 159 (40) 6 (1)

Boosted PI 1973 (28) 2041 (29) 125 (20) 31 (25) 52 (42) 1 (1)

NNRTI 2679 (38) 2880 (41) 100 (16) 25 (25) 53 (53) 0

Table 2

Patients did not necessarily have to stop both ARVs in the nucleoside pair
zdv-zidovudine, ddi-didanosine, d4t-stavudine, 3TC-lamivudine, tdf-tenofivir, abc-abacavir

Figure 2correlated with toxicities
• Patients who changed ARVs had a small but significant boost in CD4 levels, and the increase was 
higher in those who started >1 new ARV

• These results are potentially of most relevance to patients with low CD4 counts in whom cART had 
not induced optimal immunologic recovery
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The EuroSIDA Study Group

The multi-centre study group of EuroSIDA (national coordinators in parenthesis). 
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Bulgaria: (K Kostov), Infectious Diseases Hospital, Sofia. Croatia: (J Begovac), University Hospital of Infectious Diseases, Zagreb. Czech Republic: (L Machala), H Rozsypal, Faculty Hospital Bulovka, Prague; D Sedlacek, Charles University Hospital, Plzen. Denmark: (J Nielsen), G Kronborg,T Benfield, M Larsen, Hvidovre 
Hospital, Copenhagen; J Gerstoft, T Katzenstein, A-B E Hansen, P Skinhøj, Rigshospitalet, Copenhagen; C Pedersen, O D Larsen, Odense University Hospital, Odense, L Ostergaard, Skejby Hospital, Aarhus. Estonia: (K Zilmer), West-Tallinn Central Hospital, Tallinn; Jelena Smidt, Nakkusosakond Siseklinik, Kohtla-Järve. 
Finland: (M Ristola), Helsinki University Central Hospital, Helsinki. France: (C Katlama), Hôpital de la Pitié-Salpétière, Paris; J-P Viard, Hôpital Necker-Enfants Malades, Paris; P-M Girard, Hospital Saint-Antoine, Paris; JM Livrozet, Hôpital Edouard Herriot, Lyon; P Vanhems, University Claude Bernard, Lyon; C Pradier, Hôpital 
de l'Archet, Nice; F Dabis, D Neau, Unité INSERM, Bordeaux. Germany: (J Rockstroh), Universitäts Klinik Bonn; R Schmidt, Medizinische Hochschule Hannover; J van Lunzen, O Degen, University Medical Center Hamburg-Eppendorf, Infectious Diseases Unit, Hamburg; HJ Stellbrink, IPM Study Center, Hamburg; S Staszewski, 
JW Goethe University Hospital, Frankfurt; J Bogner, Medizinische Poliklinik, Munich; G. Fätkenheuer, Universität Köln, Cologne. Greece: (J Kosmidis), P Gargalianos, G Xylomenos, J Perdios, Athens General Hospital; G Panos, A Filandras, E Karabatsaki, 1st IKA Hospital; H Sambatakou, Ippokration Genereal Hospital, Athens. 
Hungary: (D Banhegyi), Szent Lásló Hospital, Budapest. Ireland: (F Mulcahy), St. James's Hospital, Dublin. Israel: (I Yust), D Turner, M Burke, Ichilov Hospital, Tel Aviv; S Pollack, G Hassoun, Rambam Medical Center, Haifa; S Maayan, Hadassah University Hospital, Jerusalem. Italy: (A Chiesi), Istituto Superiore di Sanità, 
Rome; R Esposito, I Mazeu, C Mussini, Università Modena, Modena; C Arici, Ospedale Riuniti, Bergamo; R Pristera, Ospedale Generale Regionale, Bolzano; F Mazzotta, A Gabbuti, Ospedale S Maria Annunziata, Firenze; V Vullo, M Lichtner, University di Roma la Sapienza, Rome; A Chirianni, E Montesarchio, M Gargiulo, 
Presidio Ospedaliero AD Cotugno, Monaldi Hospital, Napoli; G Antonucci, F Iacomi, P Narciso, C Vlassi, M Zaccarelli, Istituto Nazionale Malattie Infettive Lazzaro Spallanzani, Rome; A Lazzarin, R Finazzi, Ospedale San Raffaele, Milan; M Galli, A Ridolfo, Osp. L. Sacco, Milan; A d’Arminio Monforte, Istituto Di Clinica Malattie 
Infettive e Tropicale, Milan. Latvia: (B Rozentale), I Zeltina, Infectology Centre of Latvia, Riga. Lithuania: (S Chaplinskas), Lithuanian AIDS Centre, Vilnius. Luxembourg: (R Hemmer), T Staub, Centre Hospitalier, Luxembourg. Netherlands: (P Reiss), Academisch Medisch Centrum bij de Universiteit van Amsterdam, 
Amsterdam. Norway: (V Ormaasen), A Maeland, J Bruun, Ullevål Hospital, Oslo. Poland: (B Knysz) J Gasiorowski, Medical University, Wroclaw; A Horban, E Bakowska, Centrum Diagnostyki i Terapii AIDS, Warsaw; A Grzeszczuk, R Flisiak, Medical University, Bialystok; A Boron-Kaczmarska, M Pynka, M Parczewski, Medical 
Univesity, Szczecin; M Beniowski, E Mularska, Osrodek Diagnostyki i Terapii AIDS, Chorzow; H Trocha, Medical University, Gdansk;E Jablonowska, E Malolepsza, K Wojcik, Wojewodzki Szpital Specjalistyczny, Lodz. Portugal: (F Antunes), E Valadas, Hospital Santa Maria, Lisbon; K Mansinho, Hospital de Egas Moniz, 
Lisbon; F Maltez, Hospital Curry Cabral, Lisbon. Romania: (D Duiculescu), Spitalul de Boli Infectioase si Tropicale: Dr. Victor Babes, Bucarest. Russia: (A Rakhmanova), Medical Academy Botkin Hospital, St Petersburg; E Vinogradova, St Petersburg AIDS Centre, St Peterburg; S Buzunova, Novgorod Centre for AIDS, 
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Adjusted CD4 count changes in patients with a treatment switch 
with VL < 50 copies/ml
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Adjustment for time since baseline, time since starting ARVs, age, date of baseline, risk group, gender, ethnic origin, region of 
Europe, AIDS before baseline, HBsAg status, HCV antibody status, AIDS during prospective follow-up, nucleoside pair and third 
drug at baseline, CD4 nadir, peak viremia before baseline and proportion of time prior to baseline with VL < 500

Any          Recycled ARVs ARV started               New class        Type of new class         N switched                                   
switch

Yes     No           Nucs  PI  NNRTI              Yes    No              NNRTI PI  None                1      >1 

Figure 2


