
EUROPEAN JOURNAL OF MEDICAL RESEARCH 491November 29, 2004

Eur J Med Res (2004) 9: 491-504 © I. Holzapfel Publishers 2004

GERMAN-AUSTRIAN RECOMMENDATIONS

FOR THE ANTIRETROVIRAL THERAPY OF HIV-INFECTION

(STATUS MAY 2004)

Revised by Writing Committee: 

B. Salzberger, U. Marcus , B. Vielhaber, K. Arasteh, J. Gölz, N. H. Brockmeyer, J. Rockstroh

With the collaboration of

Arastéh K. (Berlin), Arendt G. (Düsseldorf), Bader A. (Bochum), Behrens G. (Hannover), Beichert M.
(Mannheim), Berg T. (Potsdam), Bergmann F. (Berlin), Bieniek B. (Berlin), Blauhut B. (Linz), Bogner J.
(München), Brockhaus W. (Nürnberg), Brockmeyer N.H. (Bochum), Brodt H.R. (Frankfurt/M), Büscher U.
(Berlin), Buhk T. (Hamburg), Christensen S. (Münster), Doerr H.W. (Frankfurt/M), Dupke S. (Berlin), Esser S.
(Essen), Fleckenstein B. (Erlangen), Funk M. (Frankfurt/M), Gantke B. (Düsseldorf), Gellermann H.J. (Ham-
burg), Goebel F.-D. (München), Gölz J.(Berlin), Götzenich A. (Aachen), Grosch-Wörner I.(Berlin), Gürtler L.
(Greifswald), Haberl A. (Frankfurt), Haerter G. (Ulm), Harrer T. (Erlangen), Hartmann M. (Heidelberg), Helm
E.-B. (Frankfurt/M), Heise W. (Berlin), Hoffmann C. (Kiel), Hower M. (Bochum), Husstedt I. (Münster),
Jablonowski H. (Salzgitter), Jägel-Guedes E. (München), Jäger H. (München), Karwat M. (München), Kerkau T.
(Würzburg), Kern P. (Ulm), Klinker H. (Würzburg), Klüfer P. (Hamburg), Knechten H. (Aachen), Korn K. (Er-
langen), Körner T. (Hannover), Kräusslich H.-G. (Heidelberg), Kramer A. (Greifswald), Kremer H. (Miami),
Kreuter A. (Bochum), Kurowski M. (Berlin), Marcus U. (Berlin), Mauruschat S. (Wuppertal), Mauss S. (Düssel-
dorf), Mertens T. (Ulm), Mitrenga D. (Köln), Moll A. (Berlin), Mosthaf F. (Karlsruhe), Müller N. (Essen), Mutz A.
(Osnabrück), Oette M. (Düsseldorf), Pfeil B. (Leipzig), Plettenberg A. (Hamburg), Rasokat H. (Köln), Reimann
G. (Bochum), Rieger A. (Wien), Rieke A. (Koblenz), Rockstroh J. (Bonn), Rothe C. (Berlin), Ruf B. (Leipzig),
Ruhnke M. (Berlin), Rump J.A. (Freiburg), Salzberger B. (Regensburg), Shah P. (Frankfurt), Schafberger A.
(Berlin), Schedel I. (Hannover), Schewe K. (Hamburg), Schlottmann R. (Bochum), Schmalöer D. (Dortmund),
Schmied B. (Wien), Schmidt B. (Erlangen), Schmidt R.E. (Hannover), Schneider T. (Berlin), Schöfer H. (Frank-
furt), Schranz D. (Berlin), Sonnenberg-Schwan U. (München), Staszewski S. (Frankfurt), Stellbrink H.-J. (Ham-
burg), Stocker H. (Berlin), Stoehr A.(Hamburg), Stoll M. (Hannover), Tschachler E. (Wien), Überla K. (Bochum),
Ulmer A. (Stuttgart), van Lunzen J. (Hamburg), Vetter N. (Wien), Vielhaber B. (Berlin), Vocks-Hauck U. (Berlin),
Walker U.A. (Freiburg), Weber S. (Bremen), Werner A. (Langen), Wolf E. (München), Wolf H. (Regensburg),
Zangerle R. (Salzburg), Zeitz M. (Berlin), Zippel S. (München).



INTRODUCTION

The availability and application of effective antiretrovi-
ral combination therapies have now almost become
routine. More than 20 antiretroviral substances in four
classes have been approved. Although an almost incal-
culable number of combinations can be conceived, it
must be stressed, that only a small number of the theo-
retically possible combinations are actually applicable.

As a result of the broad therapeutic armamentari-
um, HIV infection can be better treated. However, the
decisions to start, monitor and change therapy have
become even more difficult because the indication for
treatment, the selection of the most suitable therapy
for an individual, the information and counselling of
the patient, and the monitoring of the success of treat-
ment all demand a high level of knowledge and experi-
ence. This guideline evaluates the indication and selec-
tion of the initial antiretroviral therapy for HIV infec-
tion.

BASICS

Inhibition of viral replication by an antiretroviral ther-
apy prevents disease progression, leads to a regression
of HIV-associated symptoms, and enables a clinically
relevant immune reconstitution [1-4]. The prognosis
for HIV-infected patients has improved dramatically
as a result [5]. The improved efficacy of currently
available antiretroviral combination therapies and the
side effects of such therapies have renewed discussion
about the ideal time-point to initiate therapy for 
HIV infection. The duration of an already initiated
therapy has now been markedly prolonged because of
the satisfactory efficacy, while the possibility of eradi-
cating the virus nevertheless appears increasingly un-
likely. The "ideal" time-point for the initiation of ther-
apy has not been defined up until now in any ran-
domised trial, and this is unlikely to change in the near
future.

There are good arguments to initiate therapy as ear-
ly as possible as there are for deferring therapy to as
late as possible, without any clear evidence in favour
of one of these approaches.

Arguments for an early initiation of therapy include:

• HIV is an infectious disease, and anti-infective ther-
apy is usually started as early as possible;

• With long-lasting replication of HIV, a point of no
return might be passed for the immune system, af-
ter which a restoration of the immune system is no
longer possible;

• A long-lasting replication leads to virus mutation
due to the selection pressure of the immune system
so that a large number of quasi species and tran-
sient mutations arise that may be more difficult to
control by antiretroviral therapy and the immune
response.

• Reduction of the risk of transmission ;
• The risk of certain serious clinical complications of

the HIV infection (e.g. HIV-associated lymphoma,
cervical or anal carcinoma) might be reduced with
an early initiation of therapy.

Arguments for a late initiation of therapy are:

• Errors in the intake of antiretrovirals are probable
with the current complex antiretroviral combina-
tions and might lead to an ineffectiveness of later
therapy;

• Daily intake of medications entails a clear physical
and psychological burden, particularly on asympto-
matic patients, who may experience a reduction in
quality of life as a consequence;

• A clinical improvement and immune reconstitution
can still be observed if therapy is initiated in an ad-
vanced stage of HIV infection;

• Unlike other infectious diseases, an eradication of
the pathogen is currently not possible, and it is not
possible to induce a durable (permanent) control of
virus replication that persists after stopping therapy

Broad consensus exists on the objective of prevent-
ing the progression of an asymptomatic HIV-infection
for as long as possible as well as regarding the initia-
tion of therapy before irreversible damage to the im-
mune system occurs. The recommendations provided
here are based on the evaluation of randomised con-
trolled trial using clinical end points (I), randomised
controlled trials with laboratory markers as end points
(II), and the evaluation of other clinical pathophysio-
logical and pharmacological data by expert committees
(III, see Table 1). With the remaining uncertainties, es-
pecially regarding the optimal time-point to initiate
therapy, even a broad consensus may still be associated
with a certain degree of error.

Randomised trials with clinical end points are the
preferred basis for therapeutic recommendations in
medicine. Because of the high correlation between the
most important surrogate markers (the development
of HIV-RNA in plasma, the development of CD4 lym-
phocytes) and the clinical end points in drug registra-
tion trials for the first protease inhibitors at the start
of 1996, registration trials for HIV infection are usual-
ly no longer carried out as clinical end point trials, but
instead as surrogate marker trials.

Conditions for registration/approval have been de-
fined explicitly by the FDA and the EMEA, and as a
result of these, clinical end point trials are now only
carried out in exceptional circumstances.

For new substances to be accepted as part of an ini-
tial therapy, data should be available from approval
studies over a period of at least 2 years since they were
started.

As such, evidence class I trials are usually older tri-
als, with already outdated therapeutic schemes, and ev-
idence class I trials do not carry as much weight in in-
fluencing current recommendations as do evidence
class II trials. For many indications relating to the ther-
apy of HIV-infection the most realisable is a grading as
AII. Many open questions will not be answered by
randomised trials in the near future: long-term studies
are hard to realise in a field that is undergoing such
rapid changes in the mode of therapy, and this applies
particularly to placebo-controlled trials with clinical
end points.
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GENERAL THERAPEUTIC PRINCIPLES

A decrease in morbidity and mortality can already be
achieved by reducing virus burden by approx. 1 - 2
log10. From our current viewpoint, such an unaccept-
ably small reduction in virus burden under therapy
leads rapidly to a selection of resistant virus mutants
or virological therapeutic failure so that the risk of
clinical progression increases. A (almost) complete
suppression of viral replication extends the therapeutic
effect and in this way ensures a long-lasting risk reduc-
tion. This demands a high antiviral activity of the drug
combination employed [6, 7].

The goal of an initial antiretroviral therapy is to re-
duce the virus burden to below the current detection
limit of 20-50 HIV-RNA copies/ml. Depending on in-
dividual circumstances (e.g. long-standing previous
treatment with a suboptimal therapeutic regime, the
existence of multiple resistance) it may become neces-
sary to increase the number of drugs in a combination
or to agree upon less strict but still realisable therapeu-
tic goals while taking into account the patient’s history.

When deciding on treatment initiation, disadvan-
tages and advantages have to be weighed in a dialogue
between the HIV specialist and his/her well-informed
patient. This applies particularly to patients with high
CD4+ cell numbers (Table 3). Several studies have
shown that taking medication regularly as prescribed is
an essential precondition for the success of an anti-
retroviral therapy [9, 10]. This high degree of compli-
ance must be achieved through co-operation between
the physician and his/her patient.

INDICATIONS FOR THERAPY

SYMPTOMATIC PATIENTS

In patients with symptoms due to HIV-infection anti-
retroviral therapy markedly slows down the progres-
sion of HIV infection (progression to clinical manifes-
tations C and B of the CDC clinical classification), in-
dependently of immune status and virus burden. In ad-

dition, HIV-associated symptoms and manifestations
can be positively influenced by antiretroviral therapy.
As such, therapy is indicated, and all patients belonging
to these groups should be urgently recommended to
initiate therapy (see initial therapeutic schemes) (AI).

ASYMPTOMATIC PATIENTS

No study has yet been able to answer the question
concerning the optimal time-point for starting treat-
ment in asymptomatic patients. It was determined
from a range of cohort studies that an increased mor-
bidity and mortality has to be expected if CD4 cell
number fall below 200 cell/µl (15% CD4). A decrease
of CD4 cell number below this limit should therefore
be avoided urgently [11]. Asymptomatic patients with
less than 200 CD4+/µl have a clear risk of immuno-
logical and clinical progression independent of the ex-
tent of viral replication that can be decreased by anti-
retroviral therapy [12, 13]. Therapy for these patients
is therefore rational and clearly indicated (AI).

The thresholds for the number of CD4+ lympho-
cytes and HIV viral load at which a therapy should be
started can only be formulated roughly from our cur-
rent state of knowledge. For CD4+ lymphocytes the
threshold for initiation of therapy lies within the range
between 200 and 350 CD4+/µl or in percentages of
CD4+ lymphocytes between 15-20% of the total lym-
phocytes. The viral load should also be considered as
an additional parameter for determining the urgency
of treatment within this CD4+ cell corridor. The high-
er the viral load, the higher the risk of immunological
and clinical progression, and the more unambiguous is
the indication for therapy. This applies particularly
where there are clear trends in increasing HIV-RNA
levels and decreasing CD4 lymphocytes over time
[5,11]. The kinetics of the first three measurements of
viral load and helper cells can also be helpful for the
decision between initiation of therapy and a wait and
see approach respectively. A stable course rather justi-
fies a wait and see approach than a case with three de-
teriorating values.
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Table 1. Classification of therapeutic recommendations.

Classification of therapeutic I II III
recommendations

On the basis of at least one On the basis of surrogate According to expert opinion
randomised trials with marker-trials
clinical end points *

A Unambiguous A I A II A III
recommendation

B Generally advisable B I B II B III

C Justifiable C I C II C III

D Generally inadvisable D I D II D III

E Unambiguously E I E II E III
inadvisable

*Clinical end point trials are no longer carried out due to the changed conditions for new substance approval demanded by the
FDA and EMEA 
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Table 2. Antiretroviral substance classes, substances and dosing.

Substance as well Trade name Most important adverse Dietary Dosage form Dose*
as substance group effects regulations

Reverse hepatic steatosis,
transcriptase rarely lactate acidosis,
inhibitors -- lipodystrophy syndrome§
nucleoside
analogues

Abacavir Ziagen Hypersensitivity syndrome 300 mg tablets 2 x 300 mg
Juice

Didanosine Videx Pancreatitis, neuropathy, To be taken 400 mg capsules > 60 kg BW: 1x 400 mg
lipoatrophy on an empty 250 mg capsules 125 < 60 kg BW: 1x 250 mg

stomach mg capsules powder or 2x 125 mg

Emtricitabine Emtriva Headache, anaemia 200 mg capsules 
10 mg/ml juice 1 x 200 mg

Lamivudine Epivir Headache 300 mg tablets 1 x 300 mg
150 mg tablets or
Solution 2 x 150 mg

Stavudine Zerit Neuropathy, pancreatitis, 40 mg capsules BW >60kg: 2 x 40 mg
lipoatrophy 30 mg capsules BW <60kg: 2 x 30 mg

Zalcitabine Hivid Neuropathy, oral ulcers 0,75mg tablets 3 x 0.75mg

Zidovudine Retrovir Neutropenia, anaemia, 250 mg capsules 2x 250 mg
myopathy, lipoatrophy Juice
(minor)

Combination Combivir Headache, neutropenia, Tablets (150 mg/300 2x (150 mg+300 mg)
preparation: anaemia, myopathy mg)
Lamivudine+
Zidovudine

Combination Trizivir Headache, Tablets (150 mg/300 2 x 150mg+ 
preparation: neutropenia, anaemia, mg/300 mg) 2 x 300mg+
Lamivudine+ myopathy, 2 x 300mg
Zidovudine+ hypersensitivity-syndrome
Abacavir

Nucleotide 
analogues

Tenofovir Viread Gastrointestinal Tablets 300 mg 1 x 245mg
complaints (diarrhoea, 
nausea), rare renal 
functional disorders

Protease Glucose intolerance, 
inhibitors** disorders in lipid 

metabolism, lipodystrophy 
syndrome§ 
Gastrointestinal 
complaints

Amprenavir Agenerase Diarrhoea, headache, To be taken 150 mg capsules 2x1200mg
drug exanthema on an empty Juice

stomach and Recommendation in 
with reduced combination with 
fat intake Ritonavir:

Amprenavir: 2 x 600mg
Ritonavir: 2 x 100mg

Fosamprenavir Telzir (USA: Diarrhoea 700 mg tablets 2x1400mg
Lexiva) in combination with 

Ritonavir
Fosamprenavir: 1x1400mg
Ritonavir: 1x200mg
or
Fosamprenavir: 2x700mg
Ritonavir: 2x100mg

Atazanavir° Reyataz Hyperbilirubinaemia, To be taken 100 mg capsules 1x400mg
diarrhoea, headache at mealtimes 150 mg capsules

200 mg capsules in combination with 
Ritonavir
Atazanavir: 1x300mg
Ritonavir: 1x100mg



Among patients with a CD4 cell count higher than
350/µl, lower than 500/µl and a high viral load (HIV-
RNA values above 50,000-100,000 copy/ml are consid-
ered as comparably high), introduction of therapy is as-
sociated particularly with a clear improvement in the
surrogate markers. In such cases the indication for ther-
apy is unclear, but is recommended by some experts
(CII).

With low viral load (< 50,000) for patients with
CD4 cell numbers between 350 an 500/µl, and for all

patients with CD4 cells above 500/µl, effects on sur-
rogate markers are not as clear and a large body of ex-
pert opinion is reserved about recommending therapy
when one considers the problems associated with
long-term antiretroviral therapy (CIII)[11, 13].

FURTHER INDICATIONS

Some HIV-infected patients develop a so-called acute
retroviral syndrome immediately after the infection
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Substance as well Trade name Most important adverse Dietary Dosage form Dose*
as substance group effects regulations

Indinavir Crixivan Nephrolithiasis, To be taken 400 mg capsules As a mono PI
hyperbilirubinaemia, on an empty 3 x 800mg
Dry skin and mucosa, stomach and
Onychodystrophy with reduced Recommendation in 

fat intake combination with 
Ritonavir:
Indinavir: 2 x 400mg
Ritonavir: 2 x 100mg

Lopinavir+Ritonavir Kaletra Disorders in lipid To be taken Capsules (133 mg/33 2 x 400mg + 2 x 100mg
metabolism, nausea, at mealtimes mg)
diarrhoea Solution

Nelfinavir Viracept Diarrhoea, nausea Not to be 625 mg tablets 2 x 1250mg
taken on an Powder
empty stomach

Ritonavir Norvir Diarrhoea, nausea, 100 mg capsules Almost exclusively used to
hypertriglyceridaemia Juice boost other PIs. 2x100mg

Saquinavir Invirase*** Diarrhoea, nausea To be 200 mg capsules 3 x 1200mg
Fortovase (mostly mild) consumed 

with a Recommendation in 
protein and combination with:
fat rich meal Ritonavir

Saquinavir: 2 x 1000mg
Ritonavir: 2 x 100mg

Reverse Reactions to medication
transcriptase 
inhibitors – non-
nucleoside

Delavirdine Rescriptor Drug exanthema 200 mg tablets 3 x 400mg

Efavirenz^ Sustiva, Stocrin Psychotropic SE; 200 mg capsules 1 x 600mg
Drug exanthema 600 mg tablets

Nevirapine**** Viramune Drug exanthema, 200 mg tablets 2 x 200mg
hepatotoxicity

14 days 1 x 200mg,
then
2x 200 mg

Fusion inhibitors Reactions to medication

Enfuvirtide° Fuzeon Local indurations at the 90mg ampoules 2 x90mg subcutaneous
injection site

* Normal kidney function, body weight >60kg;
** All protease inhibitors are inhibitors of cytochrome P450, Ritonavir is the most potent inhibitor, and some isoenzymes are also in-
duced by Ritonavir;
*** Only to be employed in combination with Ritonavir;

**** If necessary, the Lopinavir/Ritonavir dose with PI pre-treated patients may be increased to 533/133mg in combination with
Efavirenz or Nevirapine. In general, dose adaptations and drug monitoring should be considered with NNRTIs and PIs because of drug
interactions when they are applied in combination.
^ Different trade names in Germany and Austria;
° Not yet approved for initial therapy
§ The pathogenesis of lipodystrophy syndrome still remains to be determined. Lipoatrophy (disappearance of subcutaneous adipose tis-
sue) appears to be primarily due to mitochondrial toxicity of nucleoside analogues, while lipo-accumulation is probably a side effect of
protease inhibitors.



which is closely followed or accompanied by serocon-
version. It is characterised by constitutional symptoms,
morbilliform exanthema, lymph node swellings and
high HIV-RNA values. Data from long-term studies on
antiretroviral combination therapy are not yet available
for these patients. Studies on monotherapy with zido-
vudine have shown that the rate of early opportunistic
infections can be lowered by a six month zidovudine
monotherapy and that the CD4+ cell reduction can be
limited [14]. However, a durable improvement in long-
term prognosis from a time-restricted monotherapy
could not be determined [15]. From experiences up
until now, an early combination therapy starting before
or during seroconversion can result in some patients in
a recordable improvement in cell-mediated immune
control of HIV according to immune functional tests.
However, recent data (CROI 2004) have shown that
clinical benefit and a significant improvement in surro-
gate parameters can not be achieved in this way during
the first years of therapy [16, 17, 18]. Faced with the
unclear long-term effects of such early therapy, treat-
ment, as long as it is requested by a sufficiently in-
formed patient, should only be provided within the
framework of clinical studies or standardised treatment
programs in order to clarify this open question.

INITIAL THERAPEUTIC REGIMEN

In addition to virus burden and stage of disease, other
factors such as lifestyle, co-morbidity, and other co-ad-
ministered therapies should also be considered when
selecting the initial drug combination. A range of op-
tions are available to provide an effective initial thera-
py. These include:

• A combination of one, usually boosted, protease in-
hibitor (PI) with two nucleoside analogue reverse
transcriptase inhibitors (NRTI)

• A combination of one non-nucleoside analogue re-
verse transcriptase inhibitor (NNRTI) with two
NRTIs

• A combination of three NRTIs

Some experts favour a primary use of four sub-
stances for patients at high risk of virological failure

(CII). A reduction of medication number from four to
three after an induction phase (induction/ mainte-
nance therapy) also appears to be possible. However,
therapeutic regimes consisting of all 3 classes of drugs
have not been shown to be superior for long-term
therapies [19, 20].

COMBINATIONS WITH PROTEASE INHIBITORS

The effectiveness of PI-combinations has clearly been
verified in patients with a very advanced immune de-
fect. The effectiveness of combinations with boosted
protease inhibitors is higher than with unboosted sub-
stances, and the risk of resistance development is low-
er [21].

Disadvantages of the currently available PIs include
their unfavourable pharmacokinetics, a fact which de-
mands the consumption of a large number of tablets
over short time periods (although this can be amelio-
rated especially by PI boosting), as well as adverse ef-
fects and drug interactions. Metabolic disorders such
as lipodystrophy, insulin resistance and diabetes are
more frequently observed with PI combinations than
with other combinations.

The inhibition of cytochrome p450 isoenzyme 3A4
(CYP3A4) (usually by application of a low dose of ri-
tonavir, so-called boosting) clearly improves the phar-
macokinetics of most protease inhibitors and makes it
possible to provide a twice daily or even once daily
therapy [22, 23, 24].

COMBINATIONS WITH NNRTIS

For NNRTIs in a triple combination therapy, data ex-
ist from two comparative studies with efavirenz +2
NRTI versus an unboosted protease inhibitor +2
NRTI over a duration of 48 weeks. In the direct com-
parison the combination with efavirenz was superior
to that with indinavir concerning the proportion of
patients with undetectable HIV-RNA in plasma, while
in the second study the median time until failure of the
first-used combination was clearly longer with
efavirenz [25, 26]. In several other randomised studies
with application of efavirenz, very high rates of virus
suppression were shown also over a period of two
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Table 3. Indications for therapy and recommendation.

Clinical CD4+lymphocytes/µl HIV- RNA / ml (RT-PCR) Therapeutic recommendation

HIV-associated symptoms All values AI
and infections
(CDC: C, B)

Asymptomatic patients < 200 All values AI
(CDC: A)

200-350 All values BII

350-500 >50,000- 100,000 copies CII

< 50, 000 copies CIII

>500 All values CIII

Acute retroviral syndrome All values All values CII, preferred in studies
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Table 4. Basis combinations and combination partners for the initial therapy (x).

Nucleoside analogs Protease inhibitor 
or NNRTI 
or third NRTI

Recommended
combinations

Zidovudine + Lamivudine A I Lopinavir + Ritonavir
A II

+

Zidovudine + Emtricitabine Efavirenz
Tenofovir + Lamivudine Nevirapine &&
or Emtricitabine A II
Abacavir + Lamivudine or Saquinavir (HGC or 
Emtricitabine SGC) + Ritonavir

FosAmprenavir + 
Ritonavir
Indinavir + Ritonavir #

Stavudine + Lamivudine or 
Emtricitabine B II
Didanosine + Lamivudine or 
Emtricitabine

Zidovudine + Didanosine C I& Nelfinavir B II

Zidovudine + Zalcitabin D I& Indinavir C I/II*&
Saquinavir SGC C II**

Stavudine + Didanosine D II& Amprenavir C II**
Atazanavir C III (x)
Delavirdine D II***
Ritonavir D I/II*&

Zidovudine + Lamivudine + Abacavir C II***

Rejected 2 NRTI §§ without combination 
without Combination of three + partners E I/II
question nucleoside/tide-analogues without 

thymdine analogue §§

Combination without PI booster + Saquinavir HGC §§ E II
such as Ritonavir

Zidovudine + Stavudine § E II
+ Every combination partner

Zalcitabine + Stavudine & E III
Didanosine + Zalcitabine &

Lamivudine + Emtricitabine §§ E III

*Clinical end point study with indinavir and ritonavir (evidence class I) only for patients with CD4+ <200/µl, as well as with
CD4<100/µl, otherwise evidence class II for both.
& Disadvantages regarding biocompatibility
&& Because of increased toxicity, nevirapine should only be employed reservedly in men with CD4 cell numbers >450/µl and
in women with cell numbers >250/µl
# Investigations on ritonavir/indinavir at a dosing of 100/800mg 2 x daily indicated a good virological efficacy, but high side
effect rates due to nephrotoxicity. The first studies using low doses of ritonavir/indinavir 100/400mg, 2 x daily revealed a good
virological efficacy with a clearly improved toxicity profile
**Disadvantage with dosage form (large number of tablets)
*** Little data on the therapy of patients with an advanced immune defect (CD4 < 100/mm3)
§ competitive phosphorylation
§§ rapid development of resistance 
(x) Atazanavir is only authorized in Europe for the therapy of antiretrovirally pretreated patients. Only in the USA is there ex-
tended authorization for therapy naive patients. In therapeutic studies, unboosted atazanavir was in a virological sense compara-
bly effective to nelfinavir and efavirenz [36]. Boosted Atazanavir like other boosted protease inhibitors appears more promising
with regard to efficacy and resistance development. However, no data exist yet with this combination regarding therapy naive
patients.



years. In these studies the combinations of efavirenz
with lamivudine plus either zidovudine, or stavudine
or tenofovir were identified as being particularly effec-
tive.

Regarding the combination of two nucleoside ana-
logues and nevirapine in the initial therapy, data from
one controlled study are available showing that the use
of this combination produces similar results to those
achieved with 2 NRTIs and indinavir [27].

In a direct comparative study of the two substances
efavirenz and nevirapine, a comparable efficacy was
shown [28].

Advantages of the NNRTI combinations include
the easy dosage and smaller number of tablets (nevi-
rapine is given twice daily as a tablet, and efavirenz
once daily as a tablet) as well as the better pharmacoki-
netics. Efavirenz and nevirapine are metabolized via
the cytochrome p450 system as well, so that interac-
tions may occur with other medications.

In the case of planned changes of therapy or treat-
ment interruptions, the long half-life of the NNRTI
(levels can still be detected two weeks after cessation)
and the enzyme induction they cause should be con-
sidered. For cessation of an NNRTI-containing com-
bination, either of the two following strategies should
be employed to reduce the risk of resistance develop-
ment:1) with treatment interruptions that can be
planned longer in advance the NNRTI can be initially
replaced with a protease inhibitor. After approx. 2
weeks the therapy can then be interrupted by simulta-
neous cessation of all medications. 2) after removal of
the NNRTI the remaining medications should be giv-
en for another seven days (BII/III) [29].

The risk of a resistance development is particularly
high with more frequent interruptions of medication
combinations containing drugs with differing half-
lives [30].

COMBINATIONS OF THREE NUCLEOSIDE ANALOGUES

Regarding therapies with combinations of three nucle-
oside/-tide inhibitors there are several studies over pe-
riods of 48 weeks (Trizivir - zidovudine+lamivudine+
abacavir) [31, 32]. The long-term data especially in pa-
tients with high plasma viraemia (HIV-RNA-copy/ml
>100.000) suggest a lower activity compared to com-
binations of drugs from two substance classes. With
the combinations tenofovir, lamivudine and abacavir
as well as tenofovir, lamivudine and didanosine a sur-
prising low efficacy was found that was not expected
considering the synergy observed in-vitro [33, 34].
Also, for other triple-nucleoside analogue combina-
tions the rates of complete inhibition of viral replica-
tion are not comparable to other multi-class regimes
[27, 35].

The advantages of 3-fold NRTI combination are
the simple dosing (e.g. one capsule twice daily) and the
lower rates of interactions with other therapeutic
agents (e.g. tuberculostatics) .

Under certain circumstances some experts consider
the use of Trizivir as the initial therapy, especially in
patients with a low level of HIV-RNA and a high risk
of interaction with other required medications. If a
triple nucleoside/nucleotide analogue is used initially,

it should include a thymidine analogue to prevent the
rapid development of resistance. Overall, a combina-
tion of nucleoside analogues should only be recom-
mended in the initial therapy if a PI- or NNRTI-con-
taining therapy is not feasible.

SUMMARISING EVALUATION

Among the various possible initial combinations, com-
binations of two nucleoside analogues + one NNRTI
or a boosted protease inhibitor have proven to be par-
ticularly effective. The various combinations differ
with regard to their spectrum of side effects.

The concept of boosting plasma levels of protease
inhibitors by application of ritonavir at sub-therapeu-
tic doses ("a baby dose„) is now established in every-
day clinical routine and has also been taken into ac-
count in drug approvals. The addition of ritonavir to
(fos)amprenavir, atazanavir, saquinavir and indinavir
leads to an increase in nadir concentrations (minimum
plasma concentration during the dosing pause) and a
prolongation of the half-life with a moderate or minor
increase in the maximally achieved concentration
(peak level) [37].

Regarding nucleoside analogue-free combinations,
the first data on the efficacy of double-PI-combina-
tions and combinations of PI + NNRTI are now avail-
able [38, 39, 25]. The long-term efficacy and compati-
bility of such combinations has not yet been defini-
tively clarified.

PATIENT SURVEILLANCE, THERAPEUTIC MONITORING,
THERAPEUTIC SUCCESS AND FAILURE

The most important laboratory parameters for surveil-
lance of an HIV-infection include the quantitative
measurement of CD4+-lymphocytes and HIV-RNA.
They should be determined at the time-point of diag-
nosis and then at intervals of approx. 2-3 months, and
HIV-RNA should always be determined with the most
sensitive available test. Introduction of therapy and its
further adaptations are indications for more frequent
measurements.

For a patient on therapy whose HIV-RNA values
are below the detection limit (currently 20-50 genome
copies/ml), the viral load should be controlled approx.
every 2-3 months. A significant change in virus repli-
cation can be assumed from a change of 0.5-0.7 log10
(corresponding to changes by factors of 3 to 6), while
significant changes in CD4 values can be assumed
with a decrease of 30 % or more in absolute values or
around 3 % in relative values. Measurements that trig-
ger the re-evaluation of therapy should be controlled
by further blood sampling at shorter intervals. As a
rule, however, measurements need not be made at in-
tervals of less than 4 weeks.

THERAPEUTIC SUCCESS AND FAILURE

A decrease in HIV-replication to below the detection
limit is considered as a therapeutic success. Therapeu-
tic success can be evaluated at the earliest 4 weeks af-
ter the initiation of therapy or changes in therapy; of-
ten, however, three months and in some cases even 6
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months must elapse before this can be done. There-
fore a smaller decrease in HIV-RNA by 1 log10 after 4
weeks or the absence of a decrease to below the detec-
tion limit within a maximum of 6 months represents
an inadequate therapeutic success and should prompt
re-evaluation of the therapeutic regimen.

An inadequate therapeutic success or a therapeutic
failure may be due to reduced absorption or increased
metabolism of the active substances, drug interactions,
pre-existing or selected resistance and/or an insuffi-
cient therapeutic compliance of the patient.

A relevant reduction in efficacy probably occurs
when the HIV-RNA increases above the nadir of the
decrease; a secondary therapeutic failure can be as-
sumed if the HIV-RNA increases to a value that lays 1
log10 or less below the initial value.

In case of confirmed low-level reoccurrence of viral
load (up to approx. 1,000 HIV-RNA copies/ml), the
therapy should be re-evaluated and eventually intensi-
fied or modified as soon as possible.

Signs of an inadequate efficacy also include a poor
increase/significant reduction in CD4+-lymphocytes,
(see above) as well as further clinical progression. The
evaluation of therapeutic failure according to the last
criterion is often particularly hard to make. An anti-
retroviral therapy can be virologically effective, but the
immune system may already be so heavily damaged,
that an opportunistic infection might still occur. 

Conversely, the immune reconstitution associated
with the antiretroviral therapy may lead to an exacer-

bation of latent/overt infections (a so-called immune
reconstitution syndrome), especially after a rapid in-
crease in CD4+ values starting from a low starting val-
ue. This might demand the application of steroid hor-
mones or even a postponing of the antiretroviral treat-
ment.

RESISTANCE TESTING

Resistance of HIV against antiretroviral substances
was already demonstrated early on after the first med-
ications became available [40], as were the effects of
resistance on the clinical course of an HIV-infection
[41]. Furthermore, numerous retrospective studies ex-
ist for modern combination therapies, which have
confirmed an association between development of re-
sistance and therapeutic failure [42]. The results of
randomised, prospective studies have been published
over the last years which for the most part have shown
a better therapeutic response for patients who were
treated accordingly to their resistance status [43-49].
This led to the implementation of European and inter-
national guidelines for resistance testing in antiretrovi-
ral therapy [50, 51].

Resistance testing is necessary for therapeutic deci-
sions after initial or multiple therapeutic failures. In
such cases resistance testing should be carried out as
long as therapy is still ongoing. Before initiation of
therapy, in particular with a recently occurring infec-
tion, testing is recommended upon suspicion of infec-
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Table 5. Summary of recommendations for resistance testing (for HIV-therapy in pregnancy and with HIV-infected children the
specific recommendations of specialist societies are referred to).

Recommendation Therapeutic Comments
recommen-
dation

Treatment naive patients

Primary/ recent Resistance testing recommended, A II Archiving of a plasma-sample 
infection when an antiretroviral therapy recommended even if no antiretroviral

is begun therapy is introduced; Notification to
the seroconversion register of the RKI *

Chronic infection, before Resistance testing recommended B III Archiving of a plasma-sample which
onset of therapy should be taken as soon as possible 

after the infection date

Treated patients

After the first therapeutic Resistance testing generally A II Clarification of other causes of thera-
failure recommended before therapeutic peutic failure is obligatory

switching

With more extensive Resistance testing** A II Clarification of other causes of thera-
antiretroviral treatment generally recommended before peutic failure obligatory
beforehand therapeutic switching

In or after a therapeutic Resistance testing currently only D III Determination of reversion to the wild 
pause recommended within the type*

framework of scientific studies

see also: http://www.rki.de/INFEKT/AIDS_STD/SERO/KONVERT.HTM
** frequently, additional phenotypic testing is necessary



tion by a resistant virus. Epidemiological studies on
the transmission of resistant viruses in newly infected
patients have shown an 11% prevalence of primary re-
sistance. As such, it is certainly justifiable to undertake
a general resistance testing before an initial therapy is
started (AII/BIII) [52, 53 ,54, 55, 56].

Genotypic and phenotypic HIV resistance tests are
complementary regarding their approach and informa-
tive value. While phenotypic tests directly measure the
sensitivity of a virus, resistance-associated mutations
are verified by genotype testing. Genotypic testing is
frequently sufficient for therapeutic decisions. An ade-
quate interpretation of genotypic resistance findings
should be performed with the best available interpre-
tation aids and also considering any previous therapy-
failures. Additional phenotypic testing is recommend-
ed, however, especially with the application of a more
complex salvage regime and newer antiretroviral
agents.

DETERMINATION OF THERAPEUTIC DRUG LEVELS

Several studies have confirmed a correlation between
the plasma concentration of protease inhibitors and
their antiviral effectiveness [57, 58]. Although the ben-
efits of therapeutic drug monitoring have not yet been
assessed completely, measurement of plasma levels
may be helpful in certain clinical situations. [59-61].
Plasma level measurements in combination with geno-
typic resistance testing usually suffice to explain an un-
satisfactory therapeutic success.

Every decision on dose modifications must take
into account the high intra-individual variability of
plasma levels at different time-points due to dietary ef-
fects, disease stage and compliance.

An indication for therapeutic drug monitoring de-
pends on the clinical-pharmacological properties of
the antiretroviral medications applied:

NRTIs have to be transformed intracellularly into
their active form by phosphorylation. No clear rela-
tionship exists between effect and plasma level. In this
case it makes no sense to determine levels of these
substances in plasma or serum. Assays that can deter-
mine intracellular triphosphate levels are currently be-
ing developed and evaluated [62].

Protease inhibitors are subject to considerable in-
ter- and intraindividual variability regarding their gas-
trointestinal absorption and hepatic metabolism. Their
degradation can be inhibited or induced by other phar-
maceuticals and conversely these drugs may influence
the metabolism of an eventually accompanying med-
ication. As a result complex interactions are possible.

NNRTIs are better and more uniformly absorbed
gastrointestinally than are PIs. Interactions during
metabolic degradation also play a considerable role.

Overall, measurement of plasma drug levels should
be carried out in the following therapeutic situations:

• Administering complex combinations of NNRTI/
PI substances and accompanying medications that
are expected to lead to interactions

• Lack of efficacy of an active principle or a combina-
tion of active principles 

• Suspected malabsorption
• Occurrence of toxic effects
• Restricted liver function.

For evaluating effectiveness, the nadir level is the
most important parameter, while for estimating toxic
potential the entire pharmacokinetic course must be
considered.

In earlier versions of these treatment guidelines the
most important interactions of antiretroviral medi-
cines were expressed in tabular form (formerly Table
6). Most interactions were examined in a two way
mode, i.e. the interactions were tested only between
two substances. This approach does not reflect the
current reality, since patients are now usually taking
more than two drugs concurrently. Because of the in-
creasing number of available antiretroviral substances,
the increasing number of medications used for side ef-
fect management, and the increasing body of data re-
garding interactions also with foods and legal/illegal
recreational drugs, knowledge regarding interactions
has now reached a complexity and scope that defies
any attempts of tabular representation, and it also
makes it difficult to describe and make any precise
predictions about the interactions that might occur on
an individual basis. The high inter-individual variability
and the multiple interactions between protease in-
hibitors and NNRTI underscore the clinical impor-
tance of therapeutic drug-monitoring with antiretrovi-
ral combinations.

Various internet-based interaction databases and
tools exist (e.g. www.hiv-druginteractions.org,
www.ifi-interactions-hotline.de) that can provide
assistance for estimating the potential for interactions
with combinations and co-medications. One can also
refer here to the comprehensive interaction tables
published in the US-American therapeutic guidelines
(e.g. under http://aidsinfo.nih.gov/guidelines/).

Apart from consideration of dosing and interaction
information in the expert information provided by the
pharmaceutical manufacturers, it is also recommended
to measure plasma levels and adapt dosing in case of
unsatisfactory responses to an ART (possibly due to a
reduction of plasma levels through interactions), med-
ication associated side-effects (e.g. due to a boosting
of plasma levels through interactions), or when sub-
stances are concomitantly used that are known to in-
teract (e.g. with St. John’s worth preparations where
the therapy also contains PIs or NNRTIs). 

THERAPY CHANGES AND INTERRUPTION

Changes in therapy may become necessary due to inef-
fectiveness and adverse effects. An unambiguous defi-
nition of antiretroviral therapy failure can not be pro-
vided at this point in time. A large body of experts
consider a controlled re-increase in HIV-RNA from
immeasurable to measurable levels as a failure, while
the conservative definition considers a re-increase in
the order of less than 1 log 10 below the starting value
as a failure. The alternative regimen selected after a
therapeutic failure should include as many active sub-
stances as possible as well as a new substance class. As
a rule, selection of the new combination should there-
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fore occur on the basis of resistance testing results.
Decisions on second and alternative therapies in 
particular demand specialist knowledge and should
only be made by experienced and informed phy-
sicians.

A switching of an effective therapy for patients with
adverse effects is also of course possible. This is the
only clinical situation for which replacement of only
one drug can be recommended without resistance test-
ing. If interruption of therapy is required, all sub-
stances must be simultaneously discontinued, as long
as this is an NNRTI-free combination (BIII). When
ceasing an NNRTI-containing combination, the long
half-life of the NNRTI (levels remain detectable after
cessation for up to two weeks) must be considered, as
must be the enzyme induction it causes, in order to re-
duce the risk of resistance development. Two strategies
can be taken for this purpose: 1) Where therapy inter-
ruption can be planned longer in advance the NNRTI
can be replaced at first with a protease inhibitor; after
approx. 2 weeks the therapy can then be interrupted by
the simultaneous cessation of all medications; 2) After
cessation of the NNRTI, the remaining medications
should be given for another seven days (BII/III).

THERAPY INTERRUPTION

Interruptions of therapy may become necessary in cas-
es where long/short-term adverse effects or incom-
patibility reactions occur. The more frequently a thera-
py is interrupted, the greater is the risk of develop-
ment of resistance, especially with combinations of
drugs with different half-lives and with pre-existing re-
sistance mutations. In this respect, therapeutic strate-
gies with predefined short intervals between medica-
tion dosing and treatment interruption can currently
not be recommended. They do not fulfil the benefits
hoped for and entail the above-mentioned risks. The
concept of CD4-cell number-controlled therapy inter-
ruption is still unclear regarding its effectiveness. The
goal here is to avoid any irreversible and disfiguring fat
distribution disorders amongst other side effects and
to reduce treatment costs. It has not yet been proven
in studies whether a lasting reduction of lipodystrophy
can be achieved, and how large the risk of resistance
development is.

Structured therapy interruptions (STIs) represent a
relatively new concept for the temporary interruption
of therapy. This concept was based on the observation
that during the phase of immune reconstitution by the
antiretroviral therapy, the cellular immune response to-
wards opportunistic pathogens is measurably im-
proved, but not the HIV-specific cellular immune re-
sponse. This has been attributed to the “absence” of
HIV antigen after the decrease in viraemia occurring
under HAART. In order to achieve a natural re-expo-
sure to HIV antigens, the concept of structured thera-
peutic interruptions with alternating phases of anti-
retroviral therapy and pauses was developed in order
to achieve a natural auto-vaccination during the thera-
py-free periods. However, in chronic infection this
concept has been proven to be ineffective in a large
number of pilot and randomised studies, and can no
longer be recommended [63-65].

Thanks to research over the last few years, it has
now become clear that therapy interruptions need to
be evaluated in different clinical settings and should
also be evaluated differently with respect to diverging
clinical objectives. 

Currently, interruptions may be instituted:

1. After a decision to initiate therapy that was too ear-
ly according to current knowledge 

2. In the course of treatment of an acute HIV-infec-
tion during or immediately after seroconversion
with the goal of improving the endogenous immune
response

3. As an attempt to reverse or reduce resistance-muta-
tions prior to a change in therapy amongst inten-
sively pre-treated patients 

4. For the strategic prevention of long-term adverse
effects

5. In case of toxic adverse effects 
6. Upon patient's request.

For all these situations the lengths of the pauses in
antiretroviral therapy is chosen arbitrarily. The optimal
duration of the off-treatment interval in these differ-
ent scenarios has not yet been determined. The time-
point at which therapy should be resumed (i.e. the crit-
ical CD4 cell number or virus burden) is also unclear.
Controlled studies examining whether interruptions of
therapy lead to a more rapid development of resis-
tance or more frequent clinical complications are cur-
rently being undertaken. A final appraisal is still not
possible. Whenever possible, controlled studies or sur-
veys should be performed in cases where interruptions
of therapy are employed for points 2-4.

Regarding 1: No information on the benefits or dis-
advantages of interruptions of therapy exists for those
patients for whom therapy was started too early ac-
cording to current guidelines. The vast majority of
these patients achieved a good virus suppression and
normalisation of immune system parameters. Howev-
er, many of these patients are worried about the po-
tential long-term toxicity of the therapy. A decision in
favour of continuing or interrupting therapy amongst
patients of this group can currently only be made on
an individual basis and without any clear evidence to
favour one option over the other.

Regarding 2: Positive effects of interruptions of
therapy have been observed until now particularly in
small pilot studies amongst patients, who were treated
very early on after an acute HIV infection. Here, espe-
cially with very early treatment (before the 60th day af-
ter exposure), evidence was found in some patients for
an improved immunological control of HIV infection
after several interruptions of therapy. The duration of
the improved immunological control after cessation of
the therapy is probably not longer-term. Whether the
early treatment with or without additional STI can also
have a longer-term benefit can not yet be evaluated at
this point in time.

The majority of studies were carried out in patients
with chronic HIV infection. In this group, which until
now has been the largest to be treated in such a way,
immunological or virological advantages are not to be
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expected from therapy interruptions, although a re-
duction of toxicity and costs might be (see under 4). In
one of the few larger prospective studies undertaken
on this subject (SSIT), no immunological or virologi-
cal advantage could be confirmed amongst chronically
infected patients under STI, but a reduction in in-
creased blood lipid values was registered. As an un-
wanted consequence of therapy interruption, develop-
ment of resistance could be shown in some individuals
[65, 30].

With a therapy interruption a rapid re-increase of
the viral load, presumably also entailing an increased
infectiousness, should be reckoned with as a rule. The
patient must be informed about this. Therapy inter-
ruptions should not be applied to patients with a very
advanced immune defect (CD4 nadir<200/µl) or an
initially high viral load (>500,000 copies/ml) at the
onset of therapy unless there are overriding reasons
for doing this. In such cases, a rapid and lasting deteri-
oration of immunological status should be reckoned
with under STI.

PREGNANCY, CHILDREN, PEP

Recommendations exist for the antiretroviral therapy
of HIV-infected children [66]. German-Austrian rec-
ommendations have already been prepared for therapy
during pregnancy and for post-exposure prophylaxis
after HIV exposure, and for this reason these situa-
tions have not been dealt with here [67, 68].
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