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BACKGROUND
Antiretroviral (AR) regimens may vary in ability to suppress viral load (VL) in people infected with different 
HIV subtypes, e.g. due to differences in resistance development. AR drugs have predominantly been 
developed in Western Europe and the US on the basis of HIV-1 subtype B, as B is the most prevalent strain.  
Resistance mutations have also been defined according to consensus sequences from subtype B.  
However, non-B subtypes, which are widespread in Africa, Asia and much of Eastern Europe are 
increasingly spreading worldwide through travel and migration. 

OBJECTIVE
To compare virological response to highly active antiretroviral therapy (HAART) in patients infected with 
different HIV-1 subtypes in Europe. 

METHODS
Analysis was carried out on HIV-1 infected patients in the EuroSIDA study who met the following inclusion 
requirements:

• Started HAART defined as at least three antiretroviral drugs including at least one protease inhibitor 
(PI), non-nucleoside reverse transcriptase inhibitor (NNRTI), abacavir (ABC) or tenofovir (TFV), with no 
prior PI/NNRTI/ABC/TFV experience.

• Subtype determined before starting HAART.

• Unsuppressed viral load defined as ≥ 500 copies/mL, measured within six months before starting 
HAART.

Virological response to HAART (whether or not first viral load measured 6-12 months from start of HAART 
was suppressed, i.e. ≤ 500 copies/mL) was analysed via logistic regression to compare HIV-1 B and non-B 
infected patients. Stratification of non-B subtypes into A, C and ‘Other’ was also investigated.  Patients 
with no available viral load between months 6-12 were dealt with in two ways; by defining them as 
virological failures or excluding them from analyses.

RESULTS (1)

• 684 (6%) of the 11229 patients in EuroSIDA met the inclusion criteria, of which 79 (12%) were infected 
with subtype A, 547 (80%) with B, 24 (4%) with C and 34 (5%) with any other subtype.

• 488 (71%) of the subtypes were determined by phylogenetic analysis; 83% of B patients, 24% of non-
B.  The remaining subtypes were determined from EuroSIDA follow-up forms, sample analysis and 
virology paper forms.

• Median dates of starting HAART were July 1998 and May 1997 for B and non-B respectively, p<.001 
(Table 1). 

• Baseline viral loads were similar between B and non-B infected patients (4.7 and 4.6 log10copies/mL, 
p=0.289), as were baseline CD4 counts (244 and 240 cells/mm3, p=0.545).

• 56% of B and 22% of non-B patients had RT (reverse transcriptase) genetic sequences available with 
which to study the pattern of resistance mutations, within one year before starting HAART.  Levels of 
NRTI resistance, defined as at least one IAS USA (Oct 2004) NRTI mutation,  were similar between 
groups, p=0.519.

• The prevalence of different subtypes was found to differ significantly between regions, p<0.001 (Figure
1). However there may be some bias in patient selection for subtype testing and so results cannot be 
assumed to faithfully reflect the underlying prevalence in the regions.

• HAART regimens also did not differ significantly between groups, p=0.087 (Figure 2).  Over 50% started 
regimens containing one PI, and 53% of B and 44% of non-B were AR-naïve at baseline, p=0.05.

RESULTS (2)
• Before adjustment for other variables, virological response rates did not differ significantly 

between patients infected with A (57%), B (64%), C (71%) or ‘Other’ (74%) when treating missing 
values of viral load as virological failures, n=684, p=0.192 (Figure 3).

• There was a borderline significant difference when missing values were excluded, n=613, p=0.056, 
showing a slightly lower virological success rate in those with subtype B compared to C and 
‘Other’.  However, results using the missing value = virological failure approach are reported as the 
two methods gave similar results in the adjusted analysis.

• After adjustment for date starting HAART, baseline CD4 nadir, vl, age, prior AIDS diagnosis, origin, 
AR-naïve or not, no. of new drugs and regimen type, no significant difference was found in 
virological response between subtype B (reference) and non-B, odds ratio (OR): 1.31, 95% CI (0.81-
2.11), p=0.27 (Figure 4).  Likewise in A, C and ‘Other’ subtypes compared to B, no significant 
differences were found, adjusted ORs: 1.09, (0.63-1.89), p=0.76; 1.56, (0.53-4.58), p=0.41; 2.20, 
(0.86-5.62), p=0.10 respectively.

• Sensitivity analyses gave results consistent with the main analysis.  There was no significant 
difference between B and non-B infected patients when restricting to:

• Patients with subtypes determined by phylogenetic analysis only (the most reliable source), 
n=488, p=0.137.

• AR-naïve patients, n=352, p=0.204.

• Patients with subtypes determined by phylogenetic analysis or post-1999 (due to problems 
with assays before then), n=544, p=0.140.

CONCLUSIONS

There was no evidence of a significant difference between B and non-B infected 
patients in terms of achieving a successful virological response to HAART.  Further 
stratification by A and C subtypes also supported a conclusion of no significant 
differences compared with B.  The continued expansion of the EuroSIDA resistance 
database and the exclusive use of phylogenetic analysis to determine subtypes will 
allow more sensitive analyses in the future with increased power to detect any true 
differences.
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Characteristics at start of HAART regimen, B vs Non-B
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The multicentre study group on EuroSIDA (national coordinators in parenthesis).
Argentina (M Losso), A Duran, Hospital JM Ramos Mejia, Buenos Aires.   Austria (N Vetter) Pulmologisches Zentrum der Stadt Wien, Vienna.  Belarus (I Karpov), 
A Vassilenko, Belarus State Medical University, Minsk. Belgium (N Clumeck) S De Wit, B Poll, Saint-Pierre Hospital, Brussels;  R Colebunders, Institute of Tropical Medicine, Antwerp.  
Czech Republic (L Machala) H Rozsypal, Faculty Hospital Bulovka, Prague; D Sedlacek, Charles University Hospital, Plzen.  Denmark (J Nielsen) J Lundgren, T Benfield, O Kirk, Hvidovre 
Hospital, Copenhagen; J Gerstoft, T Katzenstein, A-B E Hansen, P Skinhøj, Rigshospitalet, Copenhagen; C Pedersen, Odense University Hospital, Odense.  Estonia (K Zilmer) West-Tallinn 
Central Hospital, Tallinn.  France (C Katlama) Hôpital de la Pitié-Salpétière, Paris; J-P Viard, Hôpital Necker-Enfants Malades, Paris; P-M Girard, Hospital Saint-Antoine, Paris; T Saint-Marc, 
Hôpital Edouard Herriot, Lyon; P Vanhems, University Claude Bernard, Lyon; C Pradier, Hôpital de l'Archet, Nice; F Dabis, Unité INSERM, Bordeaux.  Germany M Dietrich, C Manegold, 
Bernhard-Nocht-Institut for Tropical Medicine, Hamburg; J van Lunzen, H-J Stellbrink, Eppendorf Medizinische Kernklinik, Hamburg; S Staszewski, M Bickel, JW Goethe University Hospital, 
Frankfurt; F-D Goebel, Medizinische Poliklinik, Munich; G. Fätkenheuer, Universität Köln, Cologne; J Rockstroh, Universitäts Klinik Bonn; R Schmidt, Medizinische Hochschule Hannover.  
Greece (J Kosmidis) P Gargalianos, H Sambatakou, J Perdios, Athens General Hospital, Athens; G Panos, A Filandras, E Karabatsaki, 1st IKA 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: 
Z Sthoeger, Kaplan Hospital, Rehovot; S Maayan, Hadassah University Hospital, Jerusalem.  Italy (S Vella, A Chiesi) Istituto Superiore di Sanita, Rome; C Arici, Ospedale Riuniti, Bergamo; 
R Pristerá, Ospedale Generale Regionale, Bolzano; F Mazzotta, A Gabbuti, Ospedale S. Maria Annunziata, Florence; R Esposito, A Bedini, Università di Modena, Modena; A Chirianni,  
E Montesarchio, Presidio Ospedaliero A.D. Cotugno, Naples; V Vullo, P Santopadre, Università di Roma La Sapienza, Rome; P Narciso, A Antinori, P Franci, M Zaccarelli, Ospedale Spallanzani, 
Rome; A Lazzarin, R Finazzi, Ospedale San Raffaele, Milan; A D'Arminio Monforte, Osp. L. Sacco, Milan.  Latvia (L Viksna) 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 (J Bruun) A Maeland, V Ormaasen, Ullevål Hospital, Oslo.  Poland (B Knysz) J Gasiorowski, Medical University, Wroclaw; A Horban, Centrum Diagnostyki i Terapii AIDS, 
Warsaw; D Prokopowicz, A Wiercinska-Drapalo, Medical University, Bialystok; A Boron-Kaczmarska, M Pynka, Medical Univesity, Szczecin; M Beniowski, E Mularska, Osrodek Diagnostyki i 
Terapii AIDS, Chorzow; H Trocha, Medical University, Gdansk.  Portugal (F Antunes) E Valadas, Hospital Santa Maria, Lisbon; K Mansinho, Hospital de Egas Moniz, Lisbon; F Matez, Hospital 
Curry Cabral, Lisbon.  Romania (D Duiculescu) Spitalul de Boli Infectioase si Tropicale: Dr. Victor Babes, Bucarest; A Streinu-Cercel, Institute of Infectious Diseases, Bucarest.  
Russia E Vinogradova, St Petersburg AIDS Centre; A Rakhmanova, Medical Academy Botkin Hospital, St Petersburg.  Serbia & Montenegro (D Jevtovic), The Institute for Infectious and 
Tropical Diseases, Belgrade. Slovakia (M Mokráš) D Staneková, Dérer Hospital, Bratislava.   Spain (J González-Lahoz) M Sánchez-Conde, T García-Benayas, L Martin-Carbonero, V Soriano, 
Hospital Carlos III, Madrid; B Clotet, A Jou, J Conejero, C Tural, Hospital Germans Trias i Pujol, Badalona; JM Gatell, JM Miró, Hospital Clinic i Provincial, Barcelona.  Sweden (A Blaxhult) 
Karolinska University Hospital, Solna; A Karlsson, Karolinska University Hospital, Stockholm; P Pehrson, Karolinska University Hospital, Huddinge.  Switzerland (B Ledergerber) R Weber, 
University Hospital, Zürich; P Francioli, A Telenti, Centre Hospitalier Universitaire Vaudois, Lausanne; B Hirschel, V Soravia-Dunand, Hospital Cantonal Universitaire de Geneve, Geneve; 
H Furrer, Inselspital Bern, Bern.  Ukraine (N Chentsova) Kyiv Centre for AIDS, Kyiv.  United Kingdom (S Barton) St. Stephen's Clinic, Chelsea and Westminster Hospital, London; AM Johnson, 
D Mercey, Royal Free and University College London Medical School, London (University College Campus); A Phillips, MA Johnson, A Mocroft, Royal Free and University College Medical 
School, London (Royal Free Campus); M Murphy, Medical College of Saint Bartholomew's Hospital, London; J Weber, G Scullard, Imperial College School of Medicine at St. Mary's, London;
M Fisher, Royal Sussex County Hospital, Brighton; R Brettle, Western General Hospital, Edinburgh.
Virology group C Loveday, B Clotet (Central Coordinators) plus ad hoc virologists from participating sites in the EuroSIDA Study. 
Steering Committee Francisco Antunes; Anders Blaxhult; Nathan Clumeck; Jose Gatell; Andrzej Horban; Anne Johnson; Christine Katlama; Bruno Ledergerber (chair); Clive Loveday; Andrew 
Phillips; Peter Reiss; Stefano Vella. 
Coordinating centre staff J Lundgren (project leader), I Gjørup, O Kirk, N Friis-Moeller, A Mocroft, A Cozzi-Lepri, W Bannister, D Mollerup, D Podlevkareva, C Holkmann Olsen, J Kjær.
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