
Abstract
Objective: The Paediatric Working Group AIDS
(PAAD) initiated a prospective cohort study in order
to investigate disease progression in HIV- infected
children and adolescents and the effect of  antiretrovi-
ral treatment regimes. 
Patients and methods: Between 1998 and 2003, paedi-
atric centres documented HIV-infected patients under
clinical care using a questionnaire for basic data and
annual follow up. Main outcome measures were: use
of  antiretroviral therapy, adverse events, disease pro-
gression and change of  therapeutic regimes. 
Results: 174 HIV- infected paediatric patients were fol-
lowed up in 12 centres in Germany and Austria be-
tween 1998 and 2003. Initially 54 (31%) patients had no
antiretroviral therapy, 35 (20%) received a two-drug
regimen (ART) and 85 patients (49%) a highly active
antiretroviral therapy (HAART ≥ 3 drugs). After an ob-
servation period of  5 years, 8 patients (4%) had no
therapy, 17 (10%) were on ART and 134 patients on
HAART (77%). The number of  patients with salvage
therapy (≥ 4 drugs) increased from 5 (3%) to 15 patients
(9%). 72 of  166 treated patients (43%) had no change
of their drug regimes, 68 patients (41%) had one change
and 26 patients (16%) ≥ 2 changes. Main reasons for
changes were increased viral load (49%), immunologic
deterioration (21%) and adverse events (14%). 

During the follow up period no patient died. Ac-
cording to the CDC classification, disease progression
was seen in 48 of  174 patients (28%), of  whom 20
had deteriorations of  clinical categories (A, B, C) and
28 of  immunologic categories. Using Kaplan-Meier
curves, the mean time from study onset until change
of  clinical categories was 61 months for patients on
HAART, 26 months for patients on ART and 14
months for patients without ART. 
Conclusion: In paediatric patients with HIV infection,
disease progression has declined substantially by intro-
duction of  HAART. Superiority of  HAART com-
pared with ART was demonstrated. Non-adherence as
well as other reasons for treatment failure have to be
studied more carefully.

Key words: HIV, children, cohort study, disease pro-
gression

INTRODUCTION

Antiretroviral therapy with three or four drugs, estab-
lished for adults infected with HIV1 since 1996, has
led to prolonged survival time and an improved quality
of  life [1, 2, 3]. For children, however, the lack of  age
specific pharmacokinetic data and appropriate formu-
lations delayed the introduction of  HAART. Until the
end of  the 1999 [4], German paediatric treatment
guidelines recommended the use of  dual as well as
triple antiretroviral therapies. As treatment data were
limited and the observation period of  most clinical
studies was short, the Paediatric Working Group
AIDS (PAAD) initiated a prospective cohort study in
order to investigate disease progression and adverse
events in HIV- infected children and adolescents on
different therapeutic regimes. Whereas published stud-
ies have focussed mainly on the effect of  new drugs or
new drug combinations, we were also encouraged to
document the frequency of  therapeutic changes, rea-
sons for changes and the percentage of  patients with-
out antiretroviral therapy. These data should provide a
comparison of  therapeutic effects within the period
1998 to 2003 with those of  later periods. 

PATIENTS AND METHODS

The paediatric cohort study was started in January
1998 and a total of  203 children and adolescents 
were enrolled. All patients were treated and prospec-
tively followed up by 12 centres in Germany and 
Austria. 4 patients changed hospitals during the ob-
servation period, in 3 of  whom the documentation
could be continued; the remaining patient was lost 
to follow up. All children with an annual follow up
over a 5-year period (1998 to 2003) were included 
in the analysis. Whereas data of  174 children fulfilled
the required criteria, 29 patients had to be excluded
because these patients had less than five follow up
during the observation period. In each centre, a 
member of  the medical staff  completed the standard-
ized questionnaires. After changes of  therapeutic
regime, a second documentation was requested within
two months. The dataset included demographic 
information, data on clinical events, antiretroviral
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                          •    Period without antiretroviral treatment                                       111 years              (13%)
                          •    Period of  treatment with two antiretroviral drugs                       119 years              (14%)
                          •    Period of  treatment with three antiretroviral drugs                    568 years              (65%)
                          •    Period of  treatment with four antiretroviral drugs                        72 years                (8%)
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therapy, adverse events, reasons for changes of  thera-
peutic regimes, results of  T-cell subset- and HIV
RNA viral load tests. Clinical and immunologic cate-
gories were defined according to the CDC classifica-
tion [6]. 

Patients received antiretroviral therapy according to
the national guidelines of  the PAAD [4, 5]. Treatment
was started when patients (age >1 year) entered cate-
gory B or 2 or when patients in category A1 had a
plasma HIV-1 RNA >100.000 copies/ml. The national
guidelines from 1998 allowed two- and three-drug-
combination, whereas the guidelines from 2001 rec-
ommended HAART for all children. 

STATISTICAL METHODS

Statistical evaluation of  the data was performed by
the Department of  Biostatistics, Paul-Ehrlich-Insti-
tute. In order to estimate disease progression, im-
munological and clinical categories of  all 174 patients
were reported during the observation period. Accord-
ing to the CDC classification, mild symptoms of  im-
munodeficiency were classified as category A, moder-
ate symptoms as category B and severe symptoms as
category C. CD4- cell counts >25% corresponded
with category 1, ≤25% with category 2 and ≤15%
with category 3.

Time to progression was defined as the time until
the first aggravation of  CDC category starting from
the CDC category at first visit. The Kaplan-Meier
product-limit method was used to calculate time to
progression for all patients in each CDC category and
to compare the effect of  ART and HAART. Data of
patients who had no disease progression (changes of
CDC categories) during the observation period were
censored. Because of  the large percentage of  patients
without disease progression, the calculated time to
progression has to be assumed as underestimated. 

Whereas disease progression was described, any im-
provement due to antiretroviral treatment was not
covered by the CDC classification and an upgrade of
the immunologic categories due to an increased CD4
cell count was not allowed. The increase in CD4 cell
count and the decrease of  viral load after an initial an-
tiretroviral therapy are given as tables and the differ-
ence between ART and HAART was calculated using
Fisher’s Exact Test.  

The frequency of  prescribed antiretroviral drugs was
related to the number of  all prescribed drugs during the
5-year period. The frequency of  the chosen drug com-
bination was related to the number of  all chosen drug
combination during the observation period.

We defined any drug replacement as a change of
treatment, thus the frequency of  treatment changes
was related to the number of  patients on antiretroviral
therapy during the 5-year period. 

Concerning the cause of  treatment changes, the
questionnaire offered six options: deterioration in of

clinical category, deterioration of  immunologic cate-
gory, increase of  viral load, adverse events, drug resis-
tance and non-adherence. 

The documentation of  drug-related adverse events
was restricted to already known severe adverse effects.
Unknown effects could not be documented and there-
fore were not evaluated. 

RESULTS

PATIENTS

Between 1998 and 2003, a total of  203 patients (91 fe-
male and 112 male) were enrolled. 29 patients were
not included in the final analysis because of  incom-
plete data. Evaluation was done on the basis of  174
completely documented patients, 81 female and 
93 male. Mean age at study onset was 6.5 years (medi-
an: 5.9 years, range: 0.2 – 16.4 years). 149 patients
(85.6%) were vertically infected, 25 (14.4%) horizon-
tally by blood products. 10 of  the 149 vertically in-
fected patients (6.7%) had a zidovudine prophylaxis
during the last trimester of  pregnancy and/ or post-
partum. 

PRIMARY AND SECONDARY PROPHYLAXIS

Of  174 patients, 30 (17%) received a primary prophy-
laxis with intravenous immunoglobulin mainly at a
dose of  0.4g/kg bodyweight every 4 to 6 weeks. Pro-
phylactic treatment was given to category B or catego-
ry C patients who repeatedly had severe bacterial in-
fections due to B- cell deficiency. 

31 of  174 patients (17%) received a trimethoprim
and sulfamethoxazole prophylaxis at a dose of  5 mg/
25 mg per kilogram bodyweight daily or three times
per week. PCP prophylaxis was given to all infants and
two children with low CD4 cell counts (category 3).
By the second year of  life or when the CD4 cell count
was > 15%, PCP- prophylaxis was discontinued in
most of  the children [7]. 

10 patients (6%) of  category 2 or 3 needed limited
prophylaxis with isoniazid because of  tuberculosis 
exposure. Isoniazid was given as mono-therapy 
(5 mg/kg bodyweight daily) over a period of  6 – 12
months. 

9 infants (age <36 months) received an antimycotic
treatment (usually fluconazole suspension, 3-5mg/kg
bodyweight daily) as a secondary prophylaxis for mu-
cosal mycosis. 

ANTIRETROVIRAL THERAPY

The follow up of  174 patients during a mean period of
5 years resulted in 873 years of  treatment. During 762
of  these 873 years, patients received antiretroviral
therapy and during 111 years no treatment was given.
Summing up the different treatment regimes the fol-
lowing distribution was found: 



373August 18, 2008 EUROPEAN JOURNAL OF MEDICAL RESEARCH

During the 873 years of  treatment an average of
2.65 antiretroviral drugs were prescribed per patients
resulting in 2311 drug prescriptions. The number of
all prescribed single drugs and frequency of  prescrip-
tions are given in Table 1.

The first follow up documented 54 of  174 patients
(31%) who had not received any antiretroviral treat-
ment. In 46 of  these 54 patients (85%), treatment was
started, whereas 8 patients had no treatment during
the entire follow up period. 18 of  35 patients on an
initial two drug- regime were changed to a three drug
regimen. At the end of  the observation period, 17 of
174 patients (10%) were still treated with two drugs,
134 patients (77%) with three drugs and 15 patients
(9%) with four or more drugs in parallel. 72 of  166
treated patients (43%) had no change of  treatment, 68
patients (41%) had one change, 22 patients (13%) had
two changes and 4 patients (3%) had three changes. A
total of  94 changes of  antiretroviral regime were re-
ported in 166 patients during the observation period. 

Documented reasons for changes in therapeutic
regime were an increase of  viral load (49%), decrease
of  CD4 cell count (21%) and disease progression
(2%). Adverse events were registered as the main rea-

son in 14% of  all changes, drug resistance and non-
adherence each with 7%. 

CHANGES OF ANTIRETROVIRAL REGIMES

During the follow up period (1998 – 2003), the frequen-
cy of  regimes with three NRTI decreased from 20% to
8%, whereas the frequency of  regimes with NRTI and
PI increased from 35% to 40% and of regimes with NRTI
and NNRTI increased from 11% to 30% (Fig. 1). At the
end of  the documented period, antiretroviral combina-
tions containing boosted PI were given to 9 % of  treat-
ed patients as well as salvage therapy with ≥ 4 drugs.

ADVERSE EVENTS

Documentation of  adverse events was restricted to the
12 items of  the follow up- questionnaire. In total, 63
of  166 treated patients (38%) had transient or persist-
ing treatment associated adverse events. The frequency
of  adverse events was given as percentage of  all treat-
ed patients during the full observation period (mean
value) and also as range describing the variation during
the five years of  follow up. 

Table 1. Number and frequency of prescribed drug registered during five annual follow ups.

                                                                                                 Number                                          Frequency
                                                                                          of treatment-years         (related to 2311 drug prescriptions in 5 years)

Nucleoside reverse transcriptase inhibitors
Lamivudine (3TC)                                                                         451                                                   19.5 %
Stavudine (D4T)                                                                            323                                                   14.0 %
Zidovudine (AZT)                                                                        315                                                   13.6 %
Didanosine (DDI)                                                                         272                                                   11.8 %
Abacavir (ABC)                                                                             198                                                   8.6 %
Protease inhibitor
Nelfinavir (NFV)                                                                           334                                                   14.5 %
Ritonavir (RTV)                                                                             93                                                    4.0 %
Saquinavir (SQV)                                                                           35                                                    1.5 %
Indinavir (IDV)                                                                               5                                                     0.2 %
Boosted protease inhibitors
Lopinavir / Ritonavir  (LPV/r)                                                      13                                                    0.6 %
Nonnucleoside reverse transcriptase inhibitors
Efavirenz (EFV)                                                                            186                                                   8.0 %
Nevirapin (NVP)                                                                            86                                                    3.7 %

Fig. 1. Changes of antiretroviral regimes during
a follow up period of 5 years.

%
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Transient diarrhoea was reported annually in a
mean of  10% of  all patients and was the most com-
mon adverse event in children, ranging from 12% to 9
% within the 5-year period. 

Transient or persisting hyperlipidaemia was the sec-
ond common adverse event, reported in 6% of  all
treated patients (range: 7% - 4.5%). Single parameters
of  lipid profiles and the course of  blood values were
not documented. 

5% of  our patients had unspecific gastrointestinal
complaints (range: 5.8% - 4.2%), transient bone mar-
row depletions such as anaemia, neutropenia and
thrombocytopenia were seen in 4% (range: 5.8% -
3.1%). Skin rash and allergic exanthema were reported
in 3.5% (range: 3.6% - 2.5%), but were usually a tem-
porary reaction. Abacavir hypersensitivity occurred
only in one patient during the observation period. 

Nephrolithiasis and episodes of  unspecific weak-
ness were rare adverse events, documented in 2%
(range: 2.4% - 1.8%) and 1.5% (range 1.8% - 1.2%) of
patients on antiretroviral therapy respectively. 

Lipodystrophy was also a rare event (mean: 1.8%),
but the frequency increased slightly from 1.2% to
2.4% during the study period. 

ONSET OF ANTIRETROVIRAL THERAPY

46 patients started with antiretroviral therapy during
the observation period. CD4 cell count was docu-
mented before onset and within 2 months after onset
of  treatment. 9 patients of  category 1 started with
their treatment because of  increased viral load (HIV-1
RNA > 100.000 copies/ ml). Antiretroviral therapy
was started in 18 patients of  category 2 and in 19 pa-
tients of  category 3. 13 children received a regime
with 2 drugs and 33 patients with three drugs (Table
2a). 

Within 2 months after the onset of  therapy, 24 of
46 patients had a reduction of  viral load < 500

copies/ml, representing a sufficient antiretroviral ef-
fect. In 22 of  46 patients, values < 500 copies/ml
were not attained. Comparing patients with ART and
HAART, 4 of  13 patients (31%) on a two-drug regime
had a sufficient viral load reduction and 20 of  33 pa-
tients (61%) on three-drug regime. The difference was
distinct but not significant (p-value: 0.103; Fisher’s Ex-
act Test).

For a complete viral load reduction a significant dif-
ference could be demonstrated. 2 of  13 patients (15%)
on a two-drug regime and 16 of  33 patients (48%) on
three-drug regime had a viral load < 50 copies/ml 
(p-value: 0.049; Fisher’s Exact Test).

Statistical analysis was also done comparing 37 pa-
tients, who were in category 2 or 3 at treatment onset.
After 2 months, 27 of  these 37 patients had an in-
creased CD4 cell count, which would represent an im-
provement of  their immunologic category (Table 2b).
10 patients had no increase of  their CD4 cell count.
Comparing the effect of  ART and HAART, 4 of  11
patients (36%) with a 2-drug regime showed a relevant
increase of  CD4 cell count and 23 of  26 patients
(88%) with a 3-drug regime (p: 0.0026; Fisher’s Exact
Test).

The median increase of  CD4 cell count in 9 pa-
tients of  category 1 was 4% (absolute CD4 cell count:
288/µl) with a range of  1% to 4% (absolute: 47 –
740/µl). 

DISEASE PROGRESSION

During the first and fifth follow ups, 20 of  174
(11.5%) patients showed a worsening in clinical cate-
gory (A to B, B to C). All patients had a progression of
one category (Table 3a). No case of  AIDS related
death was reported between 1998 and 2003. 

28 of  174 patients (16.1%) changed immunologic
category. 27 patients had progression of  one category;
one patient of  two categories (Table 3b). A sustained
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Table 2a. Data of 46 patients of category 1, 2 and 3 two months after the onset of a first-line treatment. Viral load related to im-
munologic category and antiretroviral regime.

Category                                    ART (2 drugs)                                              HAART (≥ 3 drugs)                             Sum
                                      Reduction of viral load to cop./ml                      Reduction of viral load to cop./ml                      
                                  ≤ 50                51-500               > 500                 ≤ 50                51-500               > 500                     

1                                    1                        0                        1                        4                        2                        1                        9
2                                    1                        0                        4                        5                        1                        7                       18
3                                    0                        2                        4                        7                        1                        5                       19

Sum (1-3)          4                                     9           20                                   13                      46

Table 2b. Data of 37 patients of category 2 and 3 two months after the onset of a first-line treatment. Increase of CD4- cell
count related to immunologic category and antiretroviral regime.

Category                                    ART (2 drugs)                                              HAART (≥ 3 drugs)                             Sum
                                          Increase of CD4- cell count                                Increase of CD4- cell count   
                                 > 15%               > 25%           unchanged           > 15%               > 25%           unchanged                 

2                                                             2                        3                                                11                       2                       18
3                                    2                                                 4                       11                       1                        1                       19

Sum (2-3)         4                                     7          23                                   3                       37



increase of  CD4 cell count which is not categorised by
the CDC classification was registered in 25 patients
(14.4%), 4 category 3 patients had an increase of  CD4
cell count equivalent to an improvement of  two cate-
gories.  

ANALYSIS OF TIME TO PROGRESSION

Time to progression was defined as the time until the
first aggravation of  CDC category starting from the
CDC category at first visit.

Analysis of  all 174 patients revealed a mean time of
58.8 months for a change in clinical category and of
46.5 months for a change in immunologic category
(Table 4, Fig. 2). 

Comparing the time to the first aggravation of  clin-
ical category, a significant difference (p-value: 0.0491
Log-Rank test) was seen between patients with a two-
drug combination (mean time to progression: 26.0
months) and patients with three- drug combination
(mean time to progression: 61.0 months). 

Also analysis of  the times from first observation to
the first aggravation of  immunological category re-
vealed a strong advantage of  the three-drug combina-
tion (50.5 versus 20.2 months), without demonstrating
a statistical significance (p-value: 0.1514). 

DISCUSSION

PROGRESSION

The introduction and increased use of  a highly active
antiretroviral therapy (≥ 3 drugs) can reduce disease
progression in HIV-infected patients as demonstrated
by cohort studies with both adult [8, 9] and paediatric
patients [10, 11, 12]. The investigations published until
now have focused on the progression to AIDS (from
category B to category C) or to death and the effect of
treatment was mainly expressed by the evaluation of
the specific „hazard ratio”. 

In our cohort, only 9 of 174 patients (5.2%) changed
from category B to category C and no HIV-associated
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Table 3a. Disease progression of 174 HIV- infected paediatric patients. Change of clinical categories between the first and fifth
follow up.

Disease progression                                 Category A              Category B               Category C               Sum
                                                                                                                                                                        (5. follow up)

Unchanged                                                 108 (62%)                  30 (17%)                    16 (9%)                     154 (88.5%)
Degrade (one category)                               11 (6%)                     9 (5%)                       -                                 20 (11.5%)

Sum (1. follow up)                                      119 (68%)                  39 (22%)                    16 (9%)                     174 (100%)

Tab l e  3b . Disease progression of 174 HIV- infected paediatric patients. Change of immunologic categories between the first
and fifth follow up.

Disease progression                                 Category 1                Category 2               Category 3               Sum
                                                                                                                                                                        (5. follow up)

Unchanged or improved                             68 (39%)                    47 (27%)                    31 (18%)                    146 (83.9%)
Degrade (one category)                               20 (11%)                    7 (4%)                       -                                 27 (15.5%)
Degrade (two categories)                            1 (1%)                       -                                 -                                 1 (0.6%)

Sum (1. follow up)                                      89 (51%)                    54 (31%)                    31 (18%)                    174 (100%)

Table 4. Analysis of time to progression of 174 paediatric patients during the period 1998 - 2003.

Clinical category                         Number of             time to progression                Standard              Log-Rank-Test
(A, B, C)                                         patients                    Mean [months]                    deviation                          
                                                                                                      
Total number of patients                     174                                  58.8*                                1.22
Patients without therapy                        14                                  13.6*                                1.31
Patients with 2 drugs                             27                                  26.0*                                1.16                          0.0491
Patients with ≥ 3 drugs                       133                                  61.0*                                1.12
Immunologic category 
(1, 2, 3)
Total number of patients                     174                                  46.5*                                1.21
Patients without therapy                        24                                  24.2*                                3.25
Patients with 2 drugs                             23                                  20.2*                                0.75                          0.1514
Patients with ≥ 3 drugs                       127                                  50.5*                                1.06

* The mean time to progression and its standard error were underestimated because the largest observation was censored and
the estimation was restricted to the largest event time.



death was reported within a period of  5 years. In order
to describe disease progression of  our patients, we
evaluated any deterioration of  clinical and immunolog-
ic categories. As only the first aggravation of  CDC cat-
egories was calculated, the Kaplan-Meier method could
be used. According to the national guidelines, anti-
retroviral treatment was started in category B or cate-
gory 2 patients or when viral load in category A- pa-
tients increased distinctly (>100.000 copies/ml). In so
far published studies, antiretroviral treatment was start-
ed when paediatric patients entered category B [10, 11,
13], where as many of  our patients received treatment
when the viral load increased and before entering cate-
gory B. Therefore comparison of  disease progression
of  former studies and our cohort is difficult and of
limited value [12]. We estimate a time to progression of
61 months for paediatric patients on HAART to
change clinical categories and an interval of  50 months
to change immunological categories. Although these
intervals certainly underestimate the real time course of
disease progression, it will help us to compare the ef-
fect of  future antiretroviral regimes. 

ANTIRETROVIRAL THERAPY

By 2003 the majority of  our patients had received a
highly active antiretroviral therapy whereas the per-
centage of  patients on a two drug- regime had fallen
to 10%. The statistical evaluation of  the short-term
effect as well as the long-term effect demonstrated a
clear advantage of  HAART. Decrease of  viral load
and increase of  CD4 cell counts as well as reduction
of  disease progression were improved in patients on
HAART. Only a third of  all patients on a first line
two-drug- regime demonstrated a sufficient reduction
in viral load (< 500 copies/ ml) compared with two-
thirds of  patients on a three-drug regime. Former clin-
ical trials have demonstrated a sufficient reduction of
viral load (< 500 copies/ ml) in 44% to 61% of  the
initially treated patients 12 months after the onset of  a
two-drug- regime or an early three-drug regime [14,
15, 16]. A recently published study has demonstrated
sufficient reduction of  viral load (< 400 copies/ ml) in
85% and complete viral suppression (< 50 copies) in
72% of  paediatric patients for at least two years of  an-

tiretroviral treatment [17], emphasising the potency of
the actual three or four drug combinations. 

CHANGE OF REGIMES

Regarding change of  antiretroviral regime, we record-
ed 94 changes in 166 treated patients during the 5-year
observation period. The main reason for these
changes was an increasing viral load on an initially suc-
cessful regime. To improve the long-term effect, a
higher percentage of  our patients were put on combi-
nation with a reduced number of  tablets. These
regimes are easier to manage and may therefore im-
prove adherence. Initially, combinations with boosted
PI were only used as a third line therapy in order to
obtain a sustained suppression of  viral replication in
drug experienced patients. At the end of  our observa-
tion period, an increasing percentage of  patients were
switched to regimes including boosted PI. These com-
binations are now accepted as first line regimes. Final-
ly an increasing number of  our treated patients re-
ceived salvage therapy including four and more drugs
after a period of  5 years. Because of  repeated treat-
ment failure in these patients, salvage therapy seemed
the only option to control viral replication.  

In order to minimise the appearance of  drug resis-
tance and treatment failure, since 2001 our national
guidelines recommend antiretroviral regimes which are
able to suppress viral load < 50 copies/ml [5]. Further-
more, it is recommended to change the treatment regime
quickly when the viral load is persistently > 500 copies/
ml in patients with an initial successful treatment. 

ADHERENCE

More than a half  of  our patients had one or more
changes of  their antiretroviral regime during a 5-year
period which seems relatively high. Besides increase of
viral load and decrease of  CD4 cell countdisease pro-
gression, adverse effects and non-adherence were re-
ported as the most important reasons for change. Ac-
cording to published data, incomplete or non-adher-
ence was found in up to 30% of  children and adoles-
cents on antiretroviral therapy [18, 19]. Both studies
emphasised the complexity of  the problem because
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Fig. 2. Time to progression curves (Kaplan-Meier-Plots).
Time (months) from first observation to first aggravation of
clinical category (A, B, C) for all patients stratified for med-
ication before aggravation (2 substances, solid line: 27 pa-
tients, 5 aggravations, 22 censored; 3–4 substances, dashed
line: 133 patients, 10 aggravations, 123 censored).



adherence is influenced by multiple factors, including
medication characteristics, and psychosocial character-
istics of  both patients and their families. 

In order to improve adherence, the family back-
ground of  the child has to be considered and the ca-
pacity of  the medical staff  has to be improved. In our
experience, adherence is an issue which should be reg-
ularly discussed with the patients by paediatricians and
other professions such as social workers or nurses.
This issue also has to be considered more carefully in
our ongoing cohort study.  

ADVERSE EFFECTS

Reported reasons for changes in therapeutic regime
focused on an increase of  viral load and a decrease of
CD4 cell count, whereas adverse events and non-ad-
herence were registered only in 14% and 7%, respec-
tively, of  all changes. Compared with prospective stud-
ies the reported incidences of  adverse events and non-
adherence in our cohort study are quite low. This
could be explained by the tendency to report rather
the effect than the reason of  treatment complication.
Therefore future questionnaire should clearly distin-
guish between reasons and effects.

Among the reported complication transient diar-
rhoea was the most common adverse event, although
the symptoms were normally mild and transient.
Therefore educating both parents and children will
help to overcome this problem. In contrast, hyperlipi-
daemia, the second common adverse of  our cohort is
of  greater importance. Several studies have demon-
strated transient or lasting elevated values of  choles-
terol and triglycerides in up to 65% of  paediatric pa-
tients [20, 21], especially in those on protease inhibitor-
containing regimes. At present it is too soon to assess
the persisting dyslipidaemia and therefore difficult to
estimate the long-term complications in children. The
benefit of  interventions such as exercise, diet or a
lipid-lowering drug therapy has not been demonstrat-
ed. Therefore, lipid levels should be measured regularly
in children on antiretroviral therapy and clinical mani-
festations need to be reported carefully. 

Summarising our data we conclude that disease pro-
gression could be significantly reduced and the quality
of  life increased dramatically when sufficient three
drug regimes are used in paediatric HIV- infected pa-
tients. Cohort studies are of  great value to investigate
the long-term benefit and complications and can help
to improve therapeutic strategies.
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