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Abstract

Background

The recommendations for the treatment of moderate persistent asthma in the Global Initiative 

for Asthma (GINA) guidelines for paediatric asthma are mainly based on scientific evidence 

extrapolated from studies in adults or on consensus. Furthermore, clinical decision-making 

would benefit from formal ranking of treatments in terms of effectiveness.

Our objective is to assess all randomized trial-based evidence specifically pertaining to 5-18 

year olds with moderate persistent asthma. Rank the different drug treatments of GINA guide-

line steps 3&4 in terms of effectiveness.

Methods

Systematic review with network meta-analysis. After a comprehensive search in Central, 

Medline, Embase, CINAHL and the WHO search portal two reviewers selected RCTs 

performed in 4,129 children from 5-18 year old, with moderate persistent asthma compar-

ing any GINA step 3&4 medication options. Further quality was assessed according the 

Cochrane Collaboration’s tool and data-extracted included papers and built a network 

of the trials. Attempt at ranking treatments with formal statistical methods employing 

direct and indirect (e.g. through placebo) connections between all treatments.

Results

8,175 references were screened; 23 randomized trials (RCT), comparing head-to-head 

(n=17) or against placebo (n=10), met the inclusion criteria. Except for theophylline as 

add-on therapy in step 4, a closed network allowed all comparisons to be made, either 

directly or indirectly. Huge variation in, and incomplete reporting of, outcome measure-

ments across RCTs precluded assessment of relative efficacies.

Conclusion 

Evidence-based ranking of effectiveness of drug treatments in GINA steps 3&4 is not 

possible yet. Existing initiatives for harmonization of outcome measurements in asthma 

trials need urgent implementation.
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Background

Clinical guidelines  contain systematically developed statements to help practitioners 

make optimal healthcare decisions.1  The Global Initiative for Asthma (GINA) guideline 

is a major step forward in achieving best possible asthma control.2  The GINA guide-

line uses symptoms, exacerbations, airflow limitation, and lung function variability to 

categorize asthma severity into intermittent, mild persistent, moderate persistent or 

severe persistent. GINA suggests that 5 to 18 year-olds, whose symptoms are insuf-

ficiently controlled after three months of treatment at a particular GINA step, move up 

a step (see table 6.1). 

There is level A evidence (see glossary) on the effectiveness of short acting ß2-agonists 

(SABA; step 1) and adding a low dose inhaled glucocorticosteroid (ICS) (step 2) in children 

with mild asthma.2 However, although the level of evidence for GINA step 3&4 recommen-

dations for children older than 5 years is deemed A to B, level A evidence to guide step-up 

therapy is lacking for this age group. Scrutiny of the randomized trials (RCTs) underlying 

the guideline, reveals that some are outdated, because children used daily oral pred-

nisone (see for example3,4), or compare step 2 with step 3 (see for example5). This leaves 

only five RCTs comparing treatments of step 3&4 for this age group.6-10

Network meta-analysis (NMA), also known as indirect comparisons, exploits the math-

ematical property that (A – B) – (A – C) = A – B – A + C = C – B. It enables one to formally 

compare drugs B and C although these were never compared head-to-head. 11-13 NMA has 

major advantages over classic meta-analysis; it formally ranks treatment effects in case 

more than two treatments are involved; it circumvents the usual overrepresentation of drug 

comparisons to placebo, which may not always be the most informative for practising 

physicians.14 We set out, using NMA methodology, to compare GINA step 3&4 drug treat-

ment efficacies in 5 to 18 year-old children/adolescents with moderate persistent asthma.

Table 6.1. GINA recommended treatment steps for 5 to 18 year olds

20

Table 6.1. GINA recommended treatment steps for 5 to 18 year olds

Step 1 Step 2 Step 3 Step 4 ( Add one or more)
(Select one) (Select one)

SABA A. Low dose A. Medium or high dose ICS A. Medium or high dose ICS+LABA
ICS B. Low dose ICS+LABA B. Leukotriene modifier

B. Leukotriene C. Low dose ICS+Leukotriene modifier C. Theophylline
modifier D. Low dose ICS+Theophylline

SABA=rapidly acting ß2-agonists; ICS=Inhaled Corticosteroids; LABA=Long-acting ß2-adrenoceptor agonists

Tabellen Lonneke v7_Basis Boekje  14-06-13  12:30  Page 20
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Methods

Search strategy

A trained clinical librarian performed a comprehensive literature search for relevant RCTs 

in the Cochrane Central Register of Controlled Trials (Central), Medline (PubMed), Embase, 

CINAHL and ongoing trial registers registered on WHO Search Portal15, published until 4 

February 2010. (For search details, see Additional file 6.1) In addition, two reviewers (LvdM, 

PhEL) scrutinised reference lists of included articles, the GINA-guideline and relevant 

systematic reviews. 

Inclusion and exclusion Criteria 

We included RCTs conducted in participants aged 5 to 18 years with persistent-moderate 

asthma and comparing any GINA step 3&4 medication options (see Additional file 6.2) to 

each other or against placebo, with a follow-up duration of at least four weeks after start of 

the intervention. There were no language restrictions.  Acceptable outcome measurements 

were: spirometry (forced expiratory volume in 1 second (FEV1), forced vital capacity (FVC), 

FEV1/FVC ratio, forced expiratory flow 25%-75% (FEF25-75), peak expiratory flow (PEF)), 

methacholine challenge test (PC20- FEV1), fractional exhaled Nitric Oxide (FeNO), asthma 

symptom score, use of ß2-agonists as breakthrough medication, and quality of life. 

If results did not pertain to the 5 to 18 years age category, the trial was excluded with one 

exception: RCTs including 4-year olds were included if mean or median age was between 

5 to 18 years. Studies were excluded if they compared add-on medication to a non-stand-

ardised dose of ICS. Cross-over studies not reporting on treatment effects for each sepa-

rate treatment period were also excluded since carry-over effects cannot be excluded and 

are extremely difficult to handle.16 

Selection

Two reviewers (LvdM, PhEL) independently assessed titles and abstracts of all identified 

citations against the inclusion criteria. Any disagreements were resolved by consensus; in 

case of doubt references were included. LvdM and PhEL evaluated in full text all papers 

thus selected against the inclusion criteria. 

Data extraction

LvdM and PhEL extracted, not in duplicate, data on author, source and year of publica-

tion, language, study design, interventions (medication, way of administration, dose, and 

frequency), population summary characteristics (me(di)an age, asthma severity) and study 

outcomes. If possible, we calculated the mean change from baseline to endpoint for each 

trial arm. To facilitate meta-analysis, we contacted authors and sponsors of included stud-

ies for additional information such as outcomes expressed on other scales, (mean) patient 

characteristics such as height, and statistics such as standard errors if needed. We asked 
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for separate data (summaries) of participants in the 5 to 18 years range if the trial had 

combined this group with younger or older participants. 

Quality assessment 

Methodological quality of all included trials was assessed on 9 items.17,18 (see table 6.2) The 

risk of bias scale was developed using the Cochrane Collaboration’s tool for assessing risk 

of bias.17 All items were scored as “yes” for low, “no” for high, and “?” for uncertain risk of 

bias, respectively.

Statistical Analysis

Many network meta-analyses were based on dichotomous outcomes for each trial. In our 

study, outcomes were mostly continuous. To take lung function as an example, meta-analysis 

had been possible if, for each treatment arm, every publication had reported change in 

mean FEV1%pred and its standard error after a suitable period of follow-up. Unfortunately, 

several trials only reported FEV1(l) therefore we did some efforts to salvage the problem by 

converting the FEV1(l)-value in FEV1%pred. Ideally, we would have had access to individual 

patient data (IPD) for each trial in the review. In our case we simulated IPD using the sum-

mary statistics reported. We simulated 1000 virtual children from a general population with 

age, height and sex distribution based on the available data on mean age, height and sex 

per trial arm. Next, we calculated a corresponding FEV1(l)-value per virtual child, using 

existing formula’s. In a final step, for each trial-arm, we tried to calculate a mean FEV1%pred 

and a corresponding SD from the simulated data, to be used for meta-analysis. (For details 

on the statistical analysis see Additional file 6.3)15,19-22

We also considered the use of Z-scores. However, the SD was frequently missing and not 

provided after request. Furthermore, Z-scores can only be compared if the average of both 

outcomes (FEV1(l)and FEV1%pred) differ by a multiplicative factor, equal to the quotient of the 

standard errors. Since there were no studies that provided both FEV1(l)and FEV1%pred and 

their respective standard errors, we could not check whether this property was approximately 

correct in our data and refrained from using this method.

Results

Studies and patients

The comprehensive literature search yielded 8,175 references (see figure 6.1). We retrieved 

200 as full text articles, representing 160 unique studies. Reference tracking of the GINA 

guideline, systematic reviews and included references did not yield additional references. 

Twenty-three trials, conducted between 1984 and 2010, met the inclusion criteria and were 

included.6-10,23-40 Additional file 4 shows the study characteristics of the 23 trials with 4,129 

patients ranging in age from 4 to 18 years; we included 6 trials with a lower age range of 4 
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years, but with a mean or median between 5 and 18 years.6,9,33,35,36,40 Figure 6.2 shows the 

network of direct and indirect comparisons. There are 28 theoretically possible pair-wise 

comparisons: all 7 GINA options versus placebo and 21 head-to-head comparisons, 3A 

versus 3B, …, 3A versus 4C, and, taking the other options as a starting point, all the way 

to 4B versus 4C. The arrows represent the ten actually published direct comparisons. 

The white boxes show the number of RCTs and total number of participants for each 

comparison. In total, we found seven different head-to-head comparisons (with between 

1 and 7 studies per comparison) and 3 different comparisons with placebo (with between 

1 and 8 studies). All indirect comparisons were possible, except for comparisons with 

GINA 4C (medium dose ICS+theophylline as add-on to step 3), which is not connected 

to the network. An example of a possible indirect comparison replacing a non-existent 

direct comparison is step 3A versus 4A via 3B. A more complicated example is 3D versus 

Figure 6.1.
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4A via 4B and 3B. An example where both direct and indirect comparisons exist would 

be 3B versus 3C, namely, direct via a N=63 trial, and indirect via N=955(899(3B versus 

Placebo)+56(Placebo versus 3C)) participants. The latter example illustrates how NMA 

may add strength to scarcely investigated direct comparisons. Figure 6.2 shows that 3A 

versus 3B (N=776), 3B versus placebo (N=899) and 3B versus 4A (N=1977) are relative-

ly well researched, while most other comparisons depend on weak statistical evidence. 

However, there are some comparisons that benefit from the relatively strong 3B versus 

placebo connection, for example, 3A versus 3B, and 3B versus 3C.

The high number of question marks (138/207, or 67%) in table 6.2 indicates that incom-

plete, unclear or non-reporting hampered thorough quality assessment. Eleven out of 

23 trials reported on compliance, while only 4 reported on blinding of the physician or 

how missing values were dealt with.

Outcome measurements

We found enormous variation in choice of outcome measures and how they were reported. 

Twenty-one studies reported FEV1, but variation in methods of reporting was quite extreme 

(table 6.3). None of the studies reported IPD. One study reported the method of converting 

“liters” to “percentage of predicted” (e.g. Quanjer, Zapletal, Polgar or Hankinson).36 Thus, 

although FEV1 is an outcome that 21/23 studies reported in some form, the results could not 

be compared straightforwardly, nor pooled. Pooling outcomes on asthma symptoms, the 

second best, was also not possible (see Additional file 6.5).

Figure 6.2.
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Attempts to salvage the situation

FEV1-values depend on sex, age, and height. FEV1-values are usually not normally distrib-

uted and extreme values occur, skewing the mean.35  Besides differences in reporting of 

litres and percentages of predicted, the mix of outcome measures and statistical details 

was often reported unsystematically and awkwardly. Intra-arm differences instead of 

between-arm differences were often reported, while descriptive statistics (standard de-

viation, range) were used where inferential statistics (standard errors, confidence inter-

vals) were needed. These inconsistencies or mistakes thwarted our attempts at pooling 

of results and made a sensible summary difficult altogether. We contacted authors or 

sponsors for more details (e.g. summaries of patient characteristics for height, IPD, 

alternative outcome measurements such as the mean difference between the groups 

with corresponding standard errors, different time point of follow-up) to allow expressing 

the results on identical scales. Unfortunately, only in four instances we received addi-

tional information through these personal communications. 7,8,26,38

We used those trials that reported both FEV1(l) and FEV1%pred to directly compare our 

simulation results with those empirically measured in these trials, and found that, regret-

tably, they were very different. In particular, the ranges of the results were much narrower 

than the empirically measured percentages of predicted.  In some cases, results from our 

Table 6.3. Reporting method of FEV1 for all included trials for each scale (litre or % of 
predicted) and statistical method of reporting, at baseline (T0) and endpoint (Te)

22

Table 6.3. Reporting method of FEV1 for all included trials for each scale (litre or % of predicted) and sta-
tistical method of reporting, at baseline (T0) and endpoint (Te)

Scale of Outcome summary measure Reference number of study Reference number of 
FEV1 reporting summary measure study reporting sum-

at T0
a mary measure at Te

b

Litre Mean 13, 15, 19
Mean change 10, 14, 18
Mean+SE or SD 8, 10, 11, 16, 18, 22, 23 8, 16
Mean change+SE or SD 23
Mean+range 14, 15, 16, 19 16
P-value versus another arm 10, 14, 15, 18, 19, 23
Difference between arms+95%CI 13, 23

% of Mean 13
predicted Mean change 11, 12, 18

Mean+SE or SD 2, 3, 5, 6, 7, 9, 10, 11, 16, 17,
18, 20, 21, 22 2, 3, 6, 7, 9, 16, 17, 20

Mean change+SE or SD
Mean+range 12, 13, 14, 15, 16, 17, 19 16
P-value versus another arm 11, 12, 18
Difference between arms+95%CI 13, 17

aT0= baseline of the trial
bTe= endpoint of the trial, varying from 4 to 56 weeks
Reporting method of all included trials for each scale (litre or % of predicted) and statistical method of reporting, at
baseline (T0) and endpoint (Te)

Tabellen Lonneke v7_Basis Boekje  14-06-13  12:30  Page 22
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conversion method were opposite to the true results (simulated result of FEV1>100% of 

predicted versus an observed result of FEV1<100% of predicted) 6,34,35. Because of these 

considerable and irresolvable discrepancies, we decided that formal meta-analysis 

seemed irresponsible. This decision was made easier by the deficient reporting and 

potentially low methodological quality of many trials. 

Descriptive findings of key trials

Since we are not able to pool the data and establish an evidence based ranking of 

effectiveness of drug treatments in GINA steps 3 and 4, we describe the main find-

ings from the trials of the most frequently compared interventions (>2 trials/com-

parison), including over 100 patients per intervention group and having a follow up 

of at least 8 weeks. Many different outcomes are reported. However, in the trial de-

scriptions below we restrict our focus to the following clinically most relevant ones: 

number of exacerbations, level of control, reliever medication use, symptom score, 

frequency of night-time awakening, quality of life, FEV1, hyperresponsiveness (PC20-FEV1) 

and PEF. The only interventions compared more than two times were steps 3A 

versus 3B, that is, adding a LABA to a low dose of ICS or increasing the dose of ICS, and 

3B versus 4A, that is, adding a LABA to medium or high dose ICS. 

 
Step 3A versus 3B

Three trials 6,36,40 published between 2006 and 2009 compared a medium or high dose ICS 

to low dose ICS plus LABA: Gappa et al. (age 4-16 years; n=138 and 145; QA-score=4/9), 

Bisgaard et al. (age 4-11 years; N=117, 118 and 106; QA-score=2/9) and De Blic et al. (age 

4-11 years; N=150 and 153; QA-score=7/9). Bisgaard et al. in a 3-armed trial, compared a 

fixed low dose of ICS plus LABA, a non-fixed low dose (‘SMART’) of ICS plus a LABA and a 

medium dose of ICS. The authors claim significant effects from the SMART ‘regimen com-

pared to medium ICS or fixed dose. But according to the GINA classification the two ICS 

plus LABA regimens are ‘GINA 3A’ and for the purpose of this review we see no 

additional value of comparing between these two GINA 3A arms. We excluded the results 

of the non-fixed-dose group from this discussion. Because participants in the non-fixed dose 

group were allowed to take additional study medication (ICS+LABA), only a mean number 

as-needed-use inhalations (daytime: 0.49 & nighttime: 0.09) in this group is reported. 

Regrettably, no range or standard deviation is mentioned. Therefore it is possible that 

some participants were in fact treated according to GINA 4A. 

As presented in table 6.4, Gappa et al. as well as Bisgaard et al. found that adding LABA 

(3A) improved the level of control statistically significantly more than doubling the dose of 

ICS (3B). However, the trial by De Blic et al. was unable to confirm this. Gappa et al. and 

De Blic et al. found a statistically significantly lower use of rescue medication in the LABA 

group after 12 weeks compared to the ICS group, but Bisgaard et al. found no difference. 
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Only Bisgaard et al. found a significantly better improvement of the symptom score in the 

LABA group compared to the ICS group. 

Overall, these larger trials seem to support the view that there is a larger benefit from adding 

LABA to a low dose of ICS than from doubling the dose of ICS. (See table 6.4)

Step 3b versus 4A

Seven trials 8,10,25,33-35,39 published between 1995 and 2007 compared a medium or high dose 

of ICS to a medium or high dose of ICS plus LABA. Three trials 33-35 contained more than 

100 patients per group and had a follow up of more than 8 weeks: Tal et al. (age 4-17 years; 

N=138 and 148; QA-score=3/9), Pohunek et al. (age 4-11 years; N=213, 201 and 216; QA-

score=1/9) and Morice et al. (age 6-11 years; N=212, 203 and 207; QA-score=3/9). None of 

the trials found statistically significant differences between the groups on number of exac-

erbations, level of control, use of rescue medication, symptoms scores, nighttime awaken-

ings or quality of life. As presented in table 6.4, Tal et al. and Pohunek et al. both found a 

statistically significantly larger benefit on FEV1 in the LABA group after 12 weeks compared 

to the ICS group. All three trials found statistically significant differences in favour of LABA 

on morning PEF after 12 weeks.

The three studies described here seem to support the idea that adding LABA to medium 

dose ICS is slightly more effective, although as measured by lung function only.

Table 6.4. Reported significant differences between intervention groups per trial

2
3

Table 6.4. Reported significant differences between intervention groups per trial

3A-3B 3B-4A

Study Gappa37 Bisgaard7 De Blic41 Tal34 Morice35 Pohunek36

Differences Differences Differences Differences Differences Differences
between groups between groups between groups between groups between groups between groups

Outcome (95%CI) (p) (95%CI; p) (95%CI) (95%CI; p) (p)

Number of exacerbations n.a. n.d. n.d. n.a. n.a. n.a.

Level of control p=0.02a 9.8(0.047)b n.d. n.d. n.d. n.d.

Reliever medication 8.7(1.2-16.3) n.d. 1.4(0.0-3.4; 0.025) n.d. n.d. n.d.
use/reliever free daysc

Symptom score n.d. 0.27(0.024) n.a. n.d. n.d. n.d.
(day&night)

Nighttime awakening n.a. n.d. n.d. n.d. n.d. n.d.

Quality of life n.a. n.a. n.a. n.a. n.d. n.d.

Lung function (FEV1) n.d. n.d. n.d. 3.75(1.1-6.4)d n.a. 0.08(<0.01)e

& 0.06(<0.001)e

Hyperresponsiveness n.a. n.a. n.a. n.a. n.a. n.a.
(PC20-FEV1)

Morning PEF 6.1 (1.8-10.4)d n.d. 7.6(1.7-13.5)e 3.77(1.84-5.7)d 9.5(4.2-14.9; 15 (<0.001)e &
<0.001)e & 6(<0.001)e,f

10.3(5.0-15.6;
<0.001)e,f

a nr of weeks with successful asthma control
b asthma-control days (%)
c Percentage of days without rescue medication
d % of predicted
e litre
f For some studies 2 results are presented because three groups were compared in the trial
n.a.=not available
n.d.=no statistically significant differences
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Discussion

We tried to synthesize the evidence for GINA step 3&4 recommendations for 5 to 18 

year-olds with moderate persistent asthma. Our aim was to rank the 21 different 

GINA treatment options as to their effectiveness using standard systematic review 

methods extended by network meta-analytic techniques. 

In principle, the situation looked favourable for network meta-analysis, with RCTs on six out 

of seven interventions either against placebo or head-to-head (figure 6.2). Lack of direct 

comparisons, for example GINA 3C versus 4A, could have been compensated by indirect 

comparisons, for example through GINA 3B and placebo. Only theophylline was discon-

nected to the network of trials as we found no trials in this age group. 

Due to extremely different choices trialists made on outcome reporting methods, we had 

to abandon attempts at meta-analysis. Apart from embarking on a set of concerted new tri-

als in this area, which may take years to complete, a potentially quicker way to salvage the 

situation with existing data may be joint action among sponsors and trialists of existing trials 

to aggregate their raw data to inform an IPD meta-analysis.41,42 The authors of this review 

would be more than happy to support such an endeavour, thereby achieving this review’s 

original aim. Such an exercise would depend also on the results of additional trialist-pro-

vided information on trial quality, since pooling of very low quality data is unattractive. This 

brings us to the next point. We assessed the risk of bias in the included trials on a 9-item 

methodological quality checklist. We scored “?” if the risk of bias seemed hard to deter-

mine. We scored 138/207 “?”, and this is largely due to partial, unclear or non-reporting 

(see Table 6.2). Adoption and enforcement of the CONSORT statement should become a 

priority for trialists and journals alike.43

After criticizing some of the outcome reporting methods, let us consider the strengths and 

limitations of our own work. We comprehensively searched the literature and tried to mini-

mize the risk of missing RCTs by tracking the references of the GINA-guideline, included 

RCTs and relevant systematic reviews.44-46 However, these efforts yielded no additional 

relevant references. We performed all major steps, except the extraction of the quantitative 

data in duplicate. Furthermore, our team had expertise on all aspects of a systematic review: 

clinical librarian, biostatistician, physician-epidemiologist, two general practitioners, a 

trainee general practitioner, and a paediatric pulmonologist. Nevertheless, our review is 

no exception in that it may have been affected by suppression of negative trial results, or 

publication bias.47

As far as we are aware, a network meta-analysis on this subject would have been novel. 

The majority of the meta-analyses performed on these treatment options are combined 

for paediatric and adult patients. In 2003, Bisgaard analyzed the effect of long–acting β2-

adrenoceptor agonists (LABA) on the asthma exacerbation rate in paediatric patients in 

a review of eight randomized trials.45 All trials compared a LABA with a SABA or placebo 

in children on inhaled corticosteroids and reported on exacerbations or asthma-related 
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hospitalizations in asthmatic children. Bisgaard, while providing the spectrum of relative 

risks, refrained from formal meta-analysis, because of differences in patient populations, 

comparators, study design and duration, and definitions of asthma exacerbation. He 

concluded that there is no evidence in the existing paediatric literature that LABA pro-

tects against asthma exacerbations, even when used as an add-on therapy to ICS. 

In line with our view that firm evidence to guide step-up therapy is lacking, Lemanske 

et al performed the BADGER trial, a three-period-cross-over trial in children    eligible for 

GINA step 3.48 The BADGER trial is clearly relevant to the topic of this review. The study 

addresses the research question which of the three medication options (doubling the 

dose of the inhaled corticosteroid, adding LABA or LTRA) should be the first choice of 

treatment in step 3 of the guidelines. Because of its importance to the research ques-

tion of this review, we will discuss it in some more detail. The BADGER investigators as-

signed 182 children, from 6 to 17 years of age with uncontrolled asthma, despite receiv-

ing a low dose ICS to receive each of three blinded step-up therapies, corresponding 

with GINA step 3A, 3B and 3C, in random order for a period of 16 weeks each. Several 

clinical and physical aspects were measured, including the need for oral prednisone, 

an asthma control test and FEV1. Main outcome was that overall, LABA as add-on 

(GINA 3A) performed better than increasing ICS dose (GINA 3B) or adding LTRA (GINA 

3C). Furthermore, subgroup analyses were performed to predict the direction of the 

patterns of differential response, primary on baseline values of PC20, Asthma Control 

Test scores and genotype, and, post hoc, on demographic and physiological charac-

teristics. The only significant (p=0.009) predictor was the baseline Asthma Control Test 

scores (</≥19) on the probability of the best response to LABA step-up. 

Strengths of the BADGER trial are the topical research questions and relevant outcomes 

measures. Furthermore, sensitivity analyses were performed to assess bias, for example 

seasonal differences. However, the treatment period-specific results were not reported 

separately, which was the main reason why we could not use the trial in this review with 

network meta-analysis. In addition, the study is hampered by the cross-over design with 

possible carry-over effects of ICS treatment. A wash-out period of four weeks makes us-

ing the second and third treatment periods hazardous due to unquantifiable carry-over 

effects.16 Carry-over effect of ICS would have improved the treatment effects of adding 

LABA or LTRA.  Furthermore, post hoc analysis with relatively small subgroups already 

raised much discussion and suggests hypotheses that need more research in studies 

with a different design.49-53 

Although GINA provides us with treatment recommendations, steps 3&4 are still not based 

on sound evidence. For patients, their parents, and physicians alike, uncertainty about 

the best treatment remains. New trials should focus on add-on therapy to ICS in children. 

Ongoing and new RCTs will be part of meta-analysis in a few years. To interpret individual 

studies, consensus about design and reporting of outcome measurements for RCTs would 
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provide a much better evidence base for the future. In 2009 an official American Thoracic 

Society/European Respiratory Society statement, about standardizing endpoints for clinical 

asthma trials and clinical practice was published.54 A taskforce formulated recommenda-

tions of assessment for the design, conduct and evaluation of asthma trials for clinicians, 

researchers, and other relevant groups. These recommendations form an excellent start-

ing point for harmonization of outcome measures and accompanying inferential statistical 

measures in RCTs and other comparative effectiveness research. As far back as 1992, Tug-

well and Boers introduced a solution for Rheumatoid Arthritis Clinical Trials, OMERACT 

(“Outcome Measures in Rheumatoid Arthritis Clinical Trials”).55 OMERACT, an international 

informal network, strives to improve outcome measurement through a data driven, iterative 

consensus process involving relevant stakeholder groups. This type of initiative would be 

welcome in asthma research too.

Another solution may be prospective meta-analysis (PMA).17,41 PMA meta-analyses  RCTs, 

preferably by using IPD, that were identified, evaluated and determined to be eligible 

for the meta-analysis before the results of any of those studies become known. PMA was 

developed to overcome some of the problems of normal (retrospective) meta-analyses, 

mainly to enable hypotheses to be specified a priori and ignorant of the results of indi-

vidual trials. Ideally, PMA provides standardization of clinical trial procedures, such as 

study design and data collection methods, by using, for example, the same instruments 

and the same time points for measuring outcomes. 

Conclusions

Due to extreme variation in choice of outcome measures and their reporting, firm evidence-

based ranking of effectiveness of the treatment options in GINA 3&4 for 5 to 18 year-olds 

based on evidence from randomized trials is currently impossible. Implementation of the 

recommendations issued by the recent ATS/ERS taskforce on measures of asthma control 

in RCTs is urgent. 
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Chapter 6 Additional file 1

Search Strategy

PubMed
http://www.ncbi.nlm.nih.gov/pubmed/. Date last accessed. February 4 2010.

(((("Infant"[Mesh] OR infant*[tiab] OR "Child"[Mesh] OR child*[tiab] OR "Child, Preschool"[Mesh]
OR Preschool Child*[tiab] OR "Adolescent"[Mesh] OR adolescen*[tiab])) AND (("Asthma"[Mesh]
OR asthma[tiab]))) AND (("Anti-Asthmatic Agents"[Mesh] OR "Anti-Asthmatic Agents
"[Pharmacological Action] OR "Administration, Inhalation"[Mesh] OR "Nebulizers and
Vaporizers"[Mesh] OR "montelukast "[Substance Name] OR montelukast[tiab] OR "Leukotriene
Antagonists"[Mesh] OR "Leukotriene Antagonists "[Pharmacological Action] OR
"Leukotrienes"[Mesh] OR leucotriene[tiab] OR "pranlukast "[Substance Name] OR
"Theophylline"[Mesh] OR theophylline[tiab] OR theophyllamine[tiab] OR "Aminophylline"[Mesh]
OR aminophylline[tiab] OR formoterol[tiab] OR salmeterol[tiab] OR "zafirlukast "[Substance
Name] OR "zileuton "[Substance Name] OR inhaled corticosteroid*[tiab] OR "Budesonide"[Mesh]
OR "fluticasone "[Substance Name] OR "fluticasone, salmeterol drug combination"[Substance
Name] OR "ciclesonide "[Substance Name] OR "flunisolide "[Substance Name] OR "mometasone
furoate "[Substance Name] OR "Triamcinolone Acetonide"[Mesh] OR dry powder inhaler*[tiab]
OR "Metered Dose Inhalers"[Mesh] OR Sustained-release tablet*[tiab] OR ICS[tiab] OR
"Beclomethasone"[Mesh] OR "Adrenergic beta-Agonists"[Substance Name] OR Long-acting beta-
2-agonist*[tiab] OR "Adrenergic beta-Agonists"[Mesh] OR "Sympathomimetics"[Mesh] OR
"Sympathomimetics "[Pharmacological Action] OR LABA[tiab] OR "formoterol"[Substance Name]
OR "salmeterol"[Substance Name] OR Sustained-release tablet*[tiab] OR "albuterol"[TIAB] OR
"albuterol"[MeSH Terms] OR Salbutamol[tiab] OR "tablets"[MeSH Terms] OR tablet*[tiab] OR
"Terbutaline"[Mesh] OR terbutaline[tiab] OR (("budesonide"[MeSH Terms] OR Budesonide[tiab])
AND ("formoterol"[Substance Name] OR formoterol[tiab])) OR (("fluticasone"[Substance Name]
OR Fluticasone[tiab]) AND ("salmeterol"[Substance Name] OR salmeterol[tiab]))))) AND
(((("Clinical Trial "[Publication Type] OR "Clinical Trials as Topic"[Mesh] OR "Randomized
Controlled Trial "[Publication Type] OR "Randomized Controlled Trials as Topic"[Mesh] OR
"Random Allocation"[Mesh] OR "Single-Blind Method"[Mesh] OR "Double-Blind Method"[Mesh]
OR "Cross-Over Studies"[Mesh] OR "Placebos"[Mesh] OR RCT[tiab] OR Random allocation[tiab]
OR Randomly allocated[tiab] OR Single blind*[tiab] OR Double blind*[tiab] OR triple blind*[tiab]
OR placebo*[tiab] OR "Prospective Studies"[Mesh])) NOT (("Case Reports "[Publication Type] OR
"Letter "[Publication Type]))))
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EMBASE

http://ovidsp.tx.ovid.com/sp-2.3/ovidweb.cgi?. Date last accessed: February 4 2010.

1 child/ or child*.ti,ab. or preschool child/ or preschool child*.ti,ab. or infant*.ti,ab. or infant/
or Adolescent/ or adolescen*.ti,ab.

2 exp Asthma/ or asthma.ti,ab.
3 exp Antiasthmatic Agent/ or inhalational drug administration/ or exp nebulizer/ or

Montelukast/ or montelukast.ti,ab. or exp Leukotriene Receptor Blocking Agent/ or exp
Leukotriene/ or leucotriene.ti,ab. or Pranlukast/ or Theophylline/ or theophylline.ti,ab. or
theophyllamine.ti,ab. or Aminophylline/ or Zafirlukast/ or Zileuton/ or inhaled corticos-
teroid*.ti,ab. or exp BUDESONIDE PLUS FORMOTEROL/ or exp BUDESONIDE/ or exp FLUTI-
CASONE PROPIONATE PLUS SALMETEROL/ or exp FLUTICASONE/ or Ciclesonide/ or
Flunisolide/ or Mometasone Furoate/ or exp Triamcinolone Acetonide/ or dry powder
inhaler*.ti,ab. or inhaler/ or metered dose inhaler/ or powder inhaler/ or exp Sustained
Release Preparation/ or exp Beclometasone/ or exp Beta Adrenergic Receptor Stimulating
Agent/ or Beta 2 Adrenergic Receptor Stimulating Agent/ or long-acting beta-2
agonist*.ti,ab. or exp Adrenergic Receptor Stimulating Agent/ or sympathomimetic*.ti,ab. or
LABA.ti,ab. or ICS.ti,ab. or exp FORMOTEROL/ or formoterol.ti,ab. or exp SALMETEROL/ or
salmeterol.ti,ab. or exp FLUTICASONE PROPIONATE PLUS SALMETEROL/ or sustained release
tablet*.ti,ab. or exp Salbutamol/ or albuterol.ti,ab. or salbutamol.ti,ab. or exp TABLET/ or
tablet*.ti,ab. or exp TERBUTALINE/ or terbutaline.ti,ab.

4 (Clinical trial/ or Randomized controlled trial/ or Randomization/ or Single blind procedure/
or Double blind procedure/ or Crossover procedure/ or Placebo/ or Randomi?ed controlled
trial$.tw. or Rct.tw. or Random allocation.tw. or Randomly allocated.tw. or Allocated ran-
domly.tw. or (allocated adj2 random).tw. or Single blind$.tw. or Double blind$.tw. or ((tre-
ble or triple) adj blind$).tw. or Placebo$.tw. or Prospective study/) not (Case study/ or Case
report.tw. or Abstract report/ or letter/)

5 1 and 2 and 3 and 4
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CINAHL

http://web.ebscohost.com/ehost/search?vid=1&hid=7&sid=1b408965-8b73-4a1c-9b6b-
0262a4a503e4@sessionmgr12. Date last accessed: February 4 2010-02-25

# Query Limiters/Expanders Last Run Via

Limiters - Published Date from:
Interface - EBSCOhost20090601-20100231
Search Screen - Advanced

S54 S34 and S51
Expanders - Apply related words;

SearchAlso search within the full text of
Database - CINAHL Plus withthe articles
Full TextSearch modes - Boolean/Phrase

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S53 S34 and S51
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus
with Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S52 S34 and S51
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with
Full Text

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S51 S49 not S50
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S50 S48 or S47
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with
Full Text 

S46 or S45 or S44 or Expanders - Apply related words;
Interface - EBSCOhost

S43 or S42 or S41 or Also search within the full text of
Search Screen - Advanced

S49
S40 or S39 or S38 or the articles

Search

S37 or S36 or S35 Search modes - Boolean/Phrase
Database - CINAHL Plus with
Full Text

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S48 (MH "Writing")
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 
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# Query Limiters/Expanders Last Run Via

((Case study or case Expanders - Apply related words;
Interface - EBSCOhost

report or abstract Also search within the full text of
Search Screen - Advanced

S47
report) or (MH "Case the articles

Search

Studies") ) or letter Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

(MH "Prospective Also search within the full text of
Search Screen - Advanced

S46
Studies") the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Triple blind* or Also search within the full text of
Search Screen - Advanced

S45
treble blind* the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Allocated randomly or
Also search within the full text of

Search Screen - Advanced
S44 Single blind* or

the articles
Search

double blind*
Search modes - Boolean/Phrase 

Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

RCT or random
Also search within the full text of

Search Screen - Advanced
S43 allocation or

the articles
Search

randomly allocated
Search modes - Boolean/Phrase

Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S42 Placebo*
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

S41 (MH "Placebos") Expanders - Apply related words; Interface - EBSCOhost
Also search within the full text of Search Screen - Advanced
the articles Search
Search modes - Boolean/Phrase Database - CINAHL Plus with 

Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

(MH "Crossover Also search within the full text of
Search Screen - Advanced

S40
Design") the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 
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# Query Limiters/Expanders Last Run Via

S39 (MH "Single-Blind
Interface - EBSCOhostStudies") or (MH Expanders - Apply related words;
Search Screen - Advanced"Double-Blind Also search within the full text of
SearchStudies") or (MH the articles
Database - CINAHL Plus with"Triple-Blind Search modes - Boolean/Phrase
Full TextStudies") 

Expanders - Apply related words;
Interface - EBSCOhost

(MH "Single-Blind Also search within the full text of
Search Screen - Advanced

S38
Studies") the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Randomization or Also search within the full text of
Search Screen - Advanced

S37
random allocation* the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Randomized Expanders - Apply related words;
Interface - EBSCOhost

controlled trial* or Also search within the full text of
Search Screen - Advanced

S36
randomised the articles

Search

controlled trial* Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S35 (MH "Clinical Trials")
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S34 S33 and S7 and S6
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S33 S32 or S31
the articles

Search

Search modes - Boolean/Phrase 
Database - CINAHL Plus with 
Full Text 

((Fluticasone) or (MH Expanders - Apply related words;
Interface - EBSCOhost

"Fluticasone") ) and Also search within the full text of
Search Screen - Advanced

S32
((salmeterol) or (MH the articles

Search

"Salmeterol")) Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 
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# Query Limiters/Expanders Last Run Via

S31 S30 or S29 or S28 or
S27 or S26 or S25 or

Interface - EBSCOhostS24 or S23 or S22 or Expanders - Apply related words;
Search Screen - AdvancedS21 or S20 or S19 or Also search within the full text of
SearchS18 or S17 or S16 or the articles
Database - CINAHL Plus withS15 or S14 or S13 or Search modes - Boolean/Phrase
Full TextS12 or S11 or S10 or

S9 or S8 

Expanders - Apply related words;
Interface - EBSCOhost

(Terbutaline) or (MH Also search within the full text of
Search Screen - Advanced

S30
"Terbutaline") the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

((Albuterol) or (MH Also search within the full text of
Search Screen - Advanced

S29
"Albuterol")) the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

(Tablet*) or (MH Also search within the full text of
Search Screen - Advanced

S28
"Tablets") the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Formoterol or
Also search within the full text of

Search Screen - Advanced
S27 salmeterol or

the articles
Search

salbutamol
Search modes - Boolean/Phrase

Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

(MH
Also search within the full text of

Search Screen - Advanced
S26 "Sympathomimetics")

the articles
Search

or LABA or ICS
Search modes - Boolean/Phrase 

Database - CINAHL Plus with 
Full Text 

S25 (MH Expanders - Apply related words; Interface - EBSCOhost
"Beclomethasone") Also search within the full text of Search Screen - Advanced
or (MH "Adrenergic the articles Search
Beta-Agonists") or Search modes - Boolean/Phrase Database - CINAHL Plus with
Long-acting beta-2 Full Text
agonist*

Dry powder inhaler*
or Metered Dose

Expanders - Apply related words;
Interface - EBSCOhost

Inhaler* or
Also search within the full text of

Search Screen - Advanced
S24 ((Sustained-release

the articles
Search

tablet*) or (MH
Search modes - Boolean/Phrase

Database - CINAHL Plus with
"Delayed-Action Full Text
Preparations"))
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# Query Limiters/Expanders Last Run Via

Expanders - Apply related words;
Interface - EBSCOhost

(Triamcinolone
Also search within the full text of

Search Screen - Advanced
S23 Acetonide) or (MH

the articles
Search

"Triamcinolone")
Search modes - Boolean/Phrase 

Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S22 Mometasone furoate
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S21 Flunisolide
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S20 Ciclesonide
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

(FLUTICASONE and Expanders - Apply related words;
Interface - EBSCOhost

SALMETEROL) or (MH Also search within the full text of
Search Screen - Advanced

S19
"Salmeterol") or (MH the articles

Search

"Fluticasone") Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Budesonide and Also search within the full text of
Search Screen - Advanced

S18
formoterol the articles

Search

Search modes - Boolean/Phrase 
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

(MH "Budesonide") or Also search within the full text of
Search Screen - Advanced

S17
(MH "Fluticasone") the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text

Expanders - Apply related words;
Interface - EBSCOhost

Zileuton or Inhaled Also search within the full text of
Search Screen - Advanced

S16
Corticosteroid* the articles

Search

Search modes - Boolean/Phrase 
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S15 Zafirlukast
the articles

Search

Search modes - Boolean/Phrase 
Database - CINAHL Plus with 
Full Text 
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# Query Limiters/Expanders Last Run Via

((Theophylline) or Expanders - Apply related words;
Interface - EBSCOhost

(MH "Theophylline")) Also search within the full text of
Search Screen - Advanced

S14
or theophyllamine or the articles

Search

Aminophylline Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

MH montelukast or Also search within the full text of
Search Screen - Advanced

S13
montelukast the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S12 Pranlukast
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

S11 Leucotriene Expanders - Apply related words; Interface - EBSCOhost
Also search within the full text of Search Screen - Advanced
the articles Search
Search modes - Boolean/Phrase Database - CINAHL Plus with 

Full Text 

S10 (Leukotriene
Expanders - Apply related words;

Interface - EBSCOhost
Antagonists) or (MH

Also search within the full text of
Search Screen - Advanced

"Leukotriene
the articles

Search
Antagonists") or (MH

Search modes - Boolean/Phrase
Database - CINAHL Plus with

"Leukotrienes") Full Text 

(MH "Administration, Expanders - Apply related words;
Interface - EBSCOhost

Inhalation") or (MH Also search within the full text of
Search Screen - Advanced

S9
"Nebulizers and the articles

Search

Vaporizers") Search modes - Boolean/Phrase 
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S8 Antiasthmatic Agent*
the articles

Search

Search modes - Boolean/Phrase 
Database - CINAHL Plus with
Full Text

Expanders - Apply related words;
Interface - EBSCOhost

MH asthma or AB Also search within the full text of
Search Screen - Advanced

S7
asthma or TI asthma the articles

Search

Search modes - Boolean/Phrase 
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

S5 or S4 or S3 or S2 Also search within the full text of
Search Screen - Advanced

S6
or S1 the articles

Search

Search modes - Boolean/Phrase 
Database - CINAHL Plus with 
Full Text 
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# Query Limiters/Expanders Last Run Via

Expanders - Apply related words;
Interface - EBSCOhost

AB Adolescen* or TI Also search within the full text of
Search Screen - Advanced

S5
Adolescen* the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

Expanders - Apply related words;
Interface - EBSCOhost 

AB preschool child* Also search within the full text of
Search Screen - Advanced

S4
or TI preschool child* the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

S3 AB child* or TI child* Expanders - Apply related words; Interface - EBSCOhost
Also search within the full text of Search Screen - Advanced
the articles Search
Search modes - Boolean/Phrase Database - CINAHL Plus with 

Full Text 

Expanders - Apply related words;
Interface - EBSCOhost

Also search within the full text of
Search Screen - Advanced

S2 AB infant* or TI infant*
the articles

Search

Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

(MH "Infant") or (MH Expanders - Apply related words;
Interface - EBSCOhost

"Child") or (MH Also search within the full text of
Search Screen - Advanced

S1
"Child, Preschool") or the articles

Search

(MH "Adolescence") Search modes - Boolean/Phrase
Database - CINAHL Plus with 
Full Text 

60

Tabellen Lonneke v7_Basis Boekje  14-06-13  12:30  Page 60

Additional file 6.1. Continued



132

CHAPTER 6

CENTRAL (Cochrane)

http://www.mrw.interscience.wiley.com/cochrane/cochrane_clcentral_articles_fs.html. Date last
accessed: February 4 2010

ID Search

#1 Infant* in Clinical Trials
#2 Child* in Clinical Trials
#3 Preschool child* in Clinical Trials
#4 Adolescen* in Clinical Trials
#5 (#1 OR #2 OR #3 OR #4)
#6 Asthma in Clinical Trials
#7 Antiasthmatic Agent* in Clinical Trials
#8 Administration Inhalation in Clinical Trials
#9 Nebulizer* in Clinical Trials
#10 Vaporizer* in Clinical Trials
#11 Montelukast in Clinical Trials
#12 Leukotriene Antagonist* in Clinical Trials
#13 Leukotriene* in Clinical Trials
#14 Leucotriene* in Clinical Trials
#15 Pranlukast in Clinical Trials
#16 Theophylline in Clinical Trials
#17 Zafirlukast in Clinical Trials
#18 Zileuton in Clinical Trials
#19 Inhaled Corticosteroid* in Clinical Trials
#20 Budesonide in Clinical Trials
#21 Fluticasone in Clinical Trials
#22 Ciclesonide in Clinical Trials
#23 Flunisolide in Clinical Trials
#24 Mometasone furoate in Clinical Trials
#25 Triamcinolone Acetonide in Clinical Trials
#26 Dry powder inhaler* in Clinical Trials
#27 Metered Dose Inhaler* in Clinical Trials
#28 Sustained-release tablet* in Clinical Trials
#29 Beclomethasone in Clinical Trials
#30 Adrenergic Beta-Agonist* in Clinical Trials
#31 Long-acting beta-2-agonist* in Clinical Trials
#32 Long-acting beta agonist* in Clinical Trials
#33 Long-acting beta2-agonist* in Clinical Trials
#34 Sympathomimetics in Clinical Trials
#35 LABA in Clinical Trials
#36 Formoterol in Clinical Trials
#37 Salmeterol in Clinical Trials
#38 Albuterol in Clinical Trials
#39 Salbutamol in Clinical Trials
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ID Search

#40 Tablet* in Clinical Trials
#41 Terbutaline in Clinical Trials
#42 Aminophylline in Clinical Trials
#43 Theophyllamine in Clinical Trials
#44 ICS in Clinical Trials
#45 Beta adrenergic receptor stimulating agent* in Clinical Trials

(#7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR
#15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR

#46
#22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR
#29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR
#36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR
#43 OR #44 OR #45)

#47 (#5 AND #6 AND #46)
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WHO search portal

Search portal for ongoing trials. http://apps.who.int/trialsearch/. Date last accessed: February 5
2010.

Search method 1

Clinical trials in Children: Advanced search: Asthma

Search method 2

Advanced search, Search ‘clinical trials in children’; At condition ‘asthma’ and at Intervention
‘nebulizer OR vaporizer OR montelukast OR leukotrine pranlukast OR theophylline OR zafirlukast
OR zileuton OR budesonide OR inhaled corticosteroids fluticasone OR ciclesonide OR flunisolide
OR mometasone furoate OR Triamcinolone Acetonide dry powder inhaler OR Metered Dose
Inhaler OR beclomethasone OR long-acting beta agonist formoterol OR Salmeterol OR albuterol
OR Salbutamol OR Terbutaline OR aminophylline OR theophyllamine OR ICS’ 
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Additional file 6.2. Medication options GINA step 3&4 for 5-18 year olds Additional file 2. Medication options GINA step 3&4 for 5-18 year olds

GINA 3A Combination Low dose ICS+Long acting β2-agonist

DPI MDI

Fluticasone/salmeterol 100-200μg/50μg bid
OR

50-250 μg/25μg bid

Budesonide/formoterol 100 or 200μg/6μg bid 80 or 160μg/25μg bid

GINA 3B Medium or High dose ICS

Medium dose ICS Dose (µg) High dose ICS Dose (µg)

Beclomethasone >200-400 Beclomethasone >400

Budesonide >200-400 Budesonide >400

Budesonide Neb >500-1000 Budesonide Neb >1000

Ciclesonide >160-320 Ciclesonide >320

Flunisolide >750-1250 Flunisolide >1250

Fluticasone >200-500 Fluticasone >500

Mometasone (furoate) >200-400 Mometasone (furoate) >400

Triamcinolone (acetonide) >800-1200 Triamcinolone (acetonide) >1200

GINA 3C Comination Low dose ICS+Antileukotrienes

Lowe dose ICS Dose (µg) Antileukotrienes Dose mg

Beclomethasone 100-200 Montelukast 5 qhs (6-14 yr)

Budesonide 100-200 10 qhs (adolescents)

Budesonide Neb 250-500 Pranlukast 450 bid (adolescents)

Ciclesonide 80-160 Zafirlukast 10 bid (7-11 yr)

Flunisolide 500-750 20 bid (adolescents)

Fluticasone 100-200 Zileuton 600 qid (adolescents)

Mometasone (furoate) 100-200

Triamcinolone (acetonide) 400-800

GINA 3D Combintaion Low dose ICS+SR theophylline

Lowe dose ICS Dose (µg) Sustained released Dose
theophylline

Beclomethasone 100-200 Amniophylline starting dose

Budesonide 100-200 Methylxanthine 10 mg/kg/day;

Budesonide Neb 250-500 Xanthine max 800 mg

Ciclesonide 80-160 in 1-2 doses
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Additional file 6.2. ContinuedAdditional file 2. Continued

GINA 3D Combintaion Low dose ICS+SR theophylline

Lowe dose ICS Dose (µg) Sustained released Dose
theophylline

Flunisolide 500-750

Fluticasone 100-200

Mometasone (furoate) 100-200

Triamcinolone (acetonide) 400-800

GINA 4A Combination Medium or High dose ICS+
Long acting ß2-agonist

GINA 4B Add Antileukotrienes to GINA step 3

Antileukotrienes Dose mg

Montelukast 5 qhs (6-14 yr) 10 qhs (adolescents)

Pranlukast 450 bid (adolescents)

Zafirlukast 10 bid (7-11 yr) 20 bid (adolescents)

Zileuton 600 qid (adolescents)

GINA 4C Add SR theophylline to GINA step 3

SR theophylline Dose

Amniophylline starting dose 10 mg/kg/day usual 800 mg max in 1-2 doses

Methylxanthine ,,

Xanthine ,,

Abbreviations:
ICS: Inhaled glucocorticosteroids
DPI: Dry powder inhaler
MDI: Metered Dose Inhaler
bid: Twice a day
qid: Four times a day
qhs: At every bedtime
SR: Sustained release
Neb: Nebulizer
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Additional file 6.3. Statistical analysis - the modeling used for FEV1%pred

Given a mean age and its range or standard deviation (SD), 1000 patient ages may be 

simulated. Using such simulation, we created age-, height-, and sex-specific FEV1 values 

for 1000 virtual children from a general population (the denominator of formula 1 in figure 

6.1) in three steps. First, we used the reported summary statistics for each trial arm to draw 

1000 simulated children’s age- (assuming a uniform distribution), and sex combinations. 

Height was calculated using the World Health Organization data.1 Second, once we had 

1000 simulated children’s age, height, and sex value combinations, we calculated the cor-

responding FEV1 values using the formulas (see table 6.1).2-5  

Thus, we obtained 1000 values of the denominator of formula 1 in the figure 6.1. The numer-

ator in the formula is necessary to calculate FEV1%pred, but an additional assumption was 

needed, because the publications did not report age-, height, and sex-specific data. We 

assumed that the difference between an asthmatic child’s age-, height-, and sex-specific 

FEV1 and the corresponding FEV1 from a child from the general population (which we had 

simulated, N=1000) was equal to the difference between the mean FEV1, as reported in 

each particular trial publication (on asthmatic children) and the mean FEV1 from the gen-

eral population (which we had simulated, N=1000). This assumption allows the calculation 

of an asthmatic child’s age-, height-, and sex-specific FEV1 for each of the 1000 simulated 

children by solving for FEV1(a,h,s)asthmatic (see formula 2 in the figure 3). Thus, the numerator 

in formula 1 is complete and a FEV1%pred may be calculated for each (simulated) child. In a 

final step, for each trial-arm, a mean FEV1%pred and a corresponding SD may be calculated 

from the simulated data, to be used for meta-analysis. 

Additional file Figure 6.1. Formula’s for calculating FEV1-values
Additional file Figure 6.1. Formula’s for calculating FEV1-values

Abbreviations
FEV1=forces expiratory volume in one second; a=age; h=height; s=sex
Legend
Formula 1. Formula to calculate the percentage of predicted, per individual
Formula 2. Assumption that the difference between an asthmatic child’s age-, height-, and sex-specific FEV1

and the corresponding FEV1 from a child from the general population is equal to the difference
between the mean FEV1, as reported in each trial and the mean FEV1 from the general population

19

FEV1%pred=
FEV1(a,h,s,) asthmatic patient

FEV1(a,h,s,) asthmatic  - FEV1(a,h,s,) general population = mean (FEV1study_i) - mean (FEV1 general population) 

FEV1(a,h,s,) general population
[Formula 1]

[Formula 2]

Appendix 3
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Additional file Table 6.1. Published FEV1 regression formulas
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Additional file Table 6.1. Published FEV1 regression formulas

Reference Age Male/ Function (FEV1)
(years) Female

Polgar 197121 6-18 Male FEV1=0.001*10(-2.6778+2.7986 * log10 (Height))

Polgar 1971 6-18 Female FEV1=0.001*10(-3.1113+3.00* log10 (Height))

Hankinson 199920 <20 Male -0.7453-0.04106*Age+0.004477*Age2+0.00014098*(Heightcm)2

Hankinson 1999 <18 Female -0.8710+0.06537*Age+0.00011496*Heightcm2

Quanjer 199522 6-21 Male FEV1=exp((1.2669+0.0174*Age)*Height/100.0-1.2933)

Quanjer 1995 6-18 Female FEV1=exp((1.5016+0.0119*Age)*Height/100.0-1.5974)

Zapletal 197123 6-17 Male FEV1=0.001*10(-2.86521+2.87294*log10(Height));(log)RSD=0.0312

Zapletal 1971 6-17 Female FEV1=0.001*10(-2.60565+2.74136*log10(Height));(log)RSD=0.0483

The RSD is the residual standard deviation, that standard deviation about the predicted value after allowing for
age and height in cm

Chapter 6 Appendix 3
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13

Additional file 6.4. Study characteristics

ID Author GINA Population Drug treatment per trial arm Dura- Outcomes
Year o ref (Number of tion

Publica- participants (weeks)
tion & Age)

1 Bennati - N=30 Group 1: beclomethasone 300 pMDI 4 Metha-
1989 Mean age 9.6 Group 2: beclomethasone 300 pMDI choline

Range age 6-14 Group 3: placebo PC20- FEV1

2 Verini - N=24 Group 1: fluticasone 200 DPI+ 4 PEF%
2007 Range age 6-13 salmeterol 100 FEV1%pred

Group 2: fluticasone 200 DPI+ FVC%
montelukast 5 FEF25-75

eNO

3 Miraglia del - N=48 Group 1: budesonide 400 DPI 4 FEV1%pred

Giudice Mean age Group 2: budesonide 400 DPI/ (group 3: 8) eNO
2007 Range age 7-11 formoterol 18

Group 3: budesonide 400 DPI/
montelukast 5

Group 4: budesonide 800 DPI

4 Kondo - N=75 Group 1: beclomethasone 100-400 4 PEF (l/min)
2006 Mean age pMDI or fluticasone 100-200 PEF%

9.4 & 8.8 +montelukast 5 Mild attacks
Range age 6-14 Group 2: beclomethasone 100-400 ß2-agonist

or fluticasone 100-200 use
+theophylline 10-16mg/
kg/d or 200-400mg/d

5 Boner - N=20 Group 1: beclomethasone 300 pMDI 8 FEV1%pred

1991 Mean age Group 2: placebo Metha-
8.8 & 9.7 choline

PC20-FEV1

6 Stelmach - N=85 Group 1: budesonide 200 DPI 8 FEV1%pred

2006 Mean age +montelukast 5/10 FEF25-75

11.0 & 8.79 Group 2: budesonide 200 DPI
& 11.4 +formoterol 9

Range age 6-18 Group 3: placebo
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Additional file 6.4. Study characteristics (continued)

ID Author GINA Population Drug treatment per trial arm Dura- Outcomes
Year o ref (Number of tion

Publica- participants (weeks)
tion & Age)

7 Meltzer - N=52 Group 1: beclomethasone 336 pMDI 10 FEV1%pred

1985 Mean age Group 2: placebo FVC%
10.3 & 9.5 FEF25-75

Range age 6-12 Symptoms

8 Piacentini - N=20 Group 1: flunisolide 1000 pMDI 8 PEF (l/min)
1990 Mean age 10.15 Group 2: placebo FEV1 (l)

Range age 8-13 FVC(l)
FEF25-75 (1/s)
Metha-
choline

PC20-FEV1

(mg/ml)
Symptoms

9 Jat 201 N=63 Group 1: budesonide 200 DPI 12 PEF(l/min)
2006 Mean age 10.13 + montelukast 5 PEF%

(SD 2.67) & Group 2: budesonide 400 DPI FEV1%pred

9.34 (SD 2.67) Symptoms
Range age 6-14 Exacer-

bations (nr)

10 Shapiro 128 N=131 Group 1: budesonide 1000 pMDI 12 PEF (l/min)
1998 Mean age 6.85 Group 2: budesonide 2000 pMDI morning &

(SD 1.4) & 6.80 Group 3: placebo evening
(SD 1.3) & 6.73 FEV1 (l)
(SD 1.5) FEV1%pred

Range age 4-9 Symptoms
ß2-agonist use

11 Shapiro - N=184 Group 1: budesonide 400 DPI 12 PEF% morning 
2001 Mean age 12.10 Group 2: placebo & evening

(SD 2.8 & 3.0) FEV1 (l)
Range age 6-18 FEV1%pred

FVC (l)
FEF25-75 (1/s)
Symptoms
ß2-agonist use
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CHAPTER 6

15

Additional file 6.4. Study characteristics (continued)

ID Author GINA Population Drug treatment per trial arm Dura- Outcomes
Year o ref (Number of tion

Publica- participants (weeks)
tion & Age)

12 Shapiro - N=302 Group 1: placebo 12 PEF% morning
1998 Mean age 12.00 & Group 2: budesonide 400 DPI FEV1%pred

12.10 & 11.80 Group 3: budesonide 800 DPI Symptoms
Range age 6-18 ß2-agonist use

13 Tal - N=286 Group 1: budesonide 320/ 12 PEF% morning
2002 Mean age 11.0 formoterol 18 DPI & evening

Range age 4-17 Group 2: budesonide 400 DPI PEF (l/min)
morning
& evening

FEV1 (l)
FEV1%pred

Symptoms
ß2-agonist use
Nocturnal
awakenings%

Symptom-free
days%

14 Morice - N=622 Group 1: budesonide 400 DPI 12 PEF (l/min)
2007 Mean age 9.0 & Group 2: budesonide 320/ PEF%

8.0 & 8.0 formoterol 18 pMDI FEV1 (l)
Range age 6-11 Group 3: budesonide 320/ FEV1%pred

formoterol 18 DPI ß2-agonist use
Symptoms
Nocturnal
awakenings%

Symptom-
free days%

asthma control
days%

PAQLQ
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Additional file 6.4. Study characteristics (continued)

ID Author GINA Population Drug treatment per trial arm Dura- Outcomes
Year o ref (Number of tion

Publica- participants (weeks)
tion & Age)

15 Pohunek - N=630 Group 1: budesonide 400 DPI 12 PEF (l/min)
2006 Mean age 8.2 & Group 2: budesonide 400 morning &

8.1 & 8.1 +formoterol 18 DPI evening
Range age 4-11 Group 3: budesonide 320/ FEV1 (l)

formoterol 18 DPI FEV1%pred

ß2-agonist use
Symptoms
Nocturnal
awakenings%

Symptom-
free days%

Asthma control
days% (reliever
free days)

PAQLQ
Adverse events

16 Meijer 168 N=40 Group 1: beclomethasone 400/ 16 PEF (l/min)
1995 Mean age 11.4 800 DPI+salmeterol 100 morning &

(SD 2.4) & 11.4  Group 2: beclomethasone 400/800 DPI evening
(SD 2.8) PEF % morning

Range age 7-15 & evening
FEV1 (l)
FEV1%pred

FVC (l/min)
FVC %
FEV1/FVC
Methacholine
PC20-FEV1

(mg/ml)
Symptoms
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17

Additional file 6.4. Study characteristics (continued)

ID Author GINA Population Drug treatment per trial arm Dura- Outcomes
Year o ref (Number of tion

Publica- participants (weeks)
tion & Age)

17 Gappa - N=283 Group 1: fluticasone 200+ 8 PEF (l/min)
2009 Mean age 9.6 (SD salmeterol 100 DPI morning &

3.1) & 9.4 (SD 3.1) Group 2: fluticasone 400 DPI evening
Range age 4-16 PEF (%)

morning
& evening

FEV1%pred

FVC %
Symptoms
Reliever free
days%

ß2-agonist use
free days%

18 Estelle R. - N=161 Group 1: beclomethasone 400 DPI 56 PEF (l/min)
Simons Mean age 9.6 Group 2: placebo morning
1997 (SD 2.6) & 9.5 FEV1 (l)

(SD 2.5) FEV1%pred

Range age 6-14 FVC (l)
FEF25-75 (1/s)
Metha-
choline
PC20- FEV1

(mg/ml)
Symptoms

19 Bisgaard 347 N=341 Group 1: budesonide 320 DPI 52 PEF (l/min)
2006 Mean age 8 Group 2: budesonide 80/ morning &

Range age 4-11 formoterol 4.5 fixed (DPI) evening
Group 3: budesonide 80/ FEV1 (l)

formoterol 4.5 SMART (DPI) FEV1%pred

Symptoms
Nocturnal
awakenings

ß2-agonist use
Reliever free 
days%

Symptom-free
days%

Asthma control
days% (symp-
tom free
days(%)
& no ß2-
agonist use) 
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18

Additional file 6.4. Study characteristics (continued)

ID Author GINA Population Drug treatment per trial arm Dura- Outcomes
Year o ref (Number of tion

Publica- participants (weeks)
tion & Age)

20 Ilowite - N=67 Group 1: fluticasone 220+ 48 PEF (l/min)
2004 Mean age 15.8 montelukast 10 pMDI morning &

(SD 0.9) & 15.7 Group 2: fluticasone 220+ evening
(SD 0.8) salmeterol 84 pMDI FEV1%pred

Range age 14-17 Daytime
symptoms

Symptom-
free days

ß2-agonist use

21 Verberne 151 N=177 Group 1: beclomethasone 400 DPI+ 54 FEV1%pred

1998 Mean age 10.8 Salmeterol 100 µg PEF (l/min)
(SD 2.5)%11.4 Group 2: beclomethasone 800 DPI morning &
(SD 2.9)&11.1 Group 3: beclomethasone 400 DPI evening
(SD2.7) Symptoms

Range age 6-16 ß2-agonist use
Metha-
choline PD20

22 Trial - N=186 Group 1: budesonide 320 µg pMDI+ 26 FEV1 (l)
2008 Mean age 9.0 formoterol 9 µg FEV1%pred

(SD 1.6) Group 2: budesonide 400 TBH PAQLQ
Range age 6-11

23 Blic - N=303 Group 1: fluticasone 400 DPI 12 PEF (l/min)
2009 Mean age 8.1 & 8.0 Group 2: fluticasone 200+ morning

Range age 4-11 salmeterol 100 DPI FEV1 (l)
Symptoms
Nocturnal
awakenings

ß2-agonist use
reliever free
days%

MEF50 (l/s)

Abbreviations
Medication
pMDI= pressurized metered-dose inhaler
DPI= dry powder inhaler
TBH= Turbuhaler
SMART= Symbicort maintenance and relief therapy
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Additional file 6.5. Measured and reported Asthma Symptoms and Inhaled β2-agonist

use per trial

Measured and reported Asthma Symptoms and Inhaled β2-agonist
use per trial

Study Scored Meth- Scale Reported Items scored on
ID on od

symp-
toms

1 Y Daily - No results for symptoms Cough, wheezing in the
diary are reported. night and day;

- Average frequency of Medication-use (co-
inhaled ß2-agonist use in medication and inhaled
the groups. ß2-agonist use).
[see quote]

2 N 

3 N 

4 Y Daily - Mild attacksa (mean times/ Asthma-attacks;
diary week+SE) Cough; Activities;

- Inhaled ß2-agonist use Nighttime sleep;
(mean times/week+SE)(+ Compliance;
p-values of mean changes) Inhaled ß2-agonist use

5 N

6 N

7 Y Daily 0-4b - Mean score+SE on a 0-4 Wheezing,
diary scale per item (wheezing, breathlessness, chest

breathlessness, chest tightness, cough;
tightness, cough) Inhaled ß2-agonist use

- overall statement about
Inhaled ß2-agonist use
[see quote]

8 Y Daily - overall statement about Cough, wheezing,
diary symptoms+p-value dyspnea, side effects

- overall statement about
Inhaled ß2-agonist use
[see quote]

9 Y Daily 0-6 Weekly symptom score; 6 items: Cough,
diary (daily; results are shown in a wheezing, difficulty in

0-42 figure. (Author supplied us breathing, missing of
weekly) the mean+SD per group school, exercise

per week) intolerance, inhaled ß2-
[see quote] agonist use

(Absent=0, present=1.)

66

Tabellen Lonneke v7_Basis Boekje  14-06-13  12:30  Page 66



145

Network meta-analysis of asthma therapy

Additional file 6.5. Continued

Study Scored Meth- Scale Reported Items scored on
ID on od

symp-
toms

10 Y Daily 0-3 Mean changes over 12 Inference of daily
diary (day weeks of: activities and nighttime

and - Nighttime asthma sleep because of
night)c symptom score asthma or cough;

- Daytime asthma Inhaled ß2-agonist use
symptom score

In case of significant dif-
ference vs placebo, p<0.05
or p<0.01 is given.

11 Y Daily 0-3 - Mean daytime score+SD Inference of daily
elec- (day - Mean nighttime score+SD activities and nighttime
tronic and - ß2-agonist use (Mean no. sleep because of
diariy night)c of puff/day+SD) asthma or cough;

Inhaled ß2-agonist use

12 Y Daily 0-3 Symptoms: Inference of daily
diary (day - p-values of placebo vs activities and nighttime

and treated groups of mean sleep because of
night)c changes; asthma or cough;

- p-value of dose response Inhaled ß2-agonist use

Inhaled ß2-agonist use:
- % of decrease in the
number of bronchodilator
inhalations used per day
per group

- p-value vs placebo &
dose response
[see quote]

13 Y Daily 0-3 - Mean symptom score (0-6) Severity of daytime &
diary - % of symptom-free days nighttime asthma

- Mean % of nighttime symptomsd;
awakenings Nighttime awakenings;

- Inhaled ß2-agonist use Inhaled ß2-agonist use
(Mean no. of puff/day+SD)

+ between-group
difference (95% CI)

67
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Study Scored Meth- Scale Reported Items scored on
ID on od

symp-
toms

14 Y Daily 0-6 Mean change of: Symptoms;
diary - symptom score Symptom-free dayse;

- % of nighttime Asthma-control daysf

awakenings
- % of symptom-free days
- % of asthma-control days
- inhaled ß2-agonist use
(puff/day)

In case of significant
difference between groups,
p-value+95%CI is given

15 Y Daily 0-6 - Mean symptom score (0-6) Symptoms (sum of
diary - % of symptom-free days day&night symptom

- % of nighttime scores);
awakenings Nighttime awakenings

- Inhaled ß2-agonist use due to astma symptoms;
(Mean no. of puff/day) Symptom-free days;

- % of inhaled ß2-agonist Inhaled ß2-agonist use
free days

16 Y Daily - Number of children with For day and night:
diary symptoms during baseline wheeze, dyspnea,

or treatment period. cough, phlegm;
- Number of children using Inhaled ß2-agonist use
inhaled ß2-agonist during
baseline or treatment period.

17 Y Daily 0-9 p-values of the differences of: Severity of symptoms,
diary - daytime symptom scores measured by inference

- nighttime symptom scores of daily activities and
- inhaled ß2-agonist use nighttime sleep
[see quote] because of asthma

symptomsg;
Inhaled ß2-agonist use

18 Y Daily Over 12 months: Inhaled ß2-agonist use
diary - % of days&nights inhaled for breakthrough

ß2-agonist-free days wheezing, symptoms of
- % of children inhaled ß2 asthma, absences from
agonist not required school night waking

- % of children no school
missed because of asthma

- % of days activities
affected by asthma

- % of nighttimes awaking

68

Tabellen Lonneke v7_Basis Boekje  14-06-13  12:30  Page 68

Additional file 6.5. Continued



147

Network meta-analysis of asthma therapy

Study Scored Meth- Scale Reported Items scored on
ID on od

symp-
toms

19 Y Daily 0-6 - Mean symptom score (0-6) Severity of symptoms,
diary - % of symptom-free daysh measured by inference

- % of nighttime awakenings of daily activities and
- Daytime inhaled ß2- nighttime sleep
agonist use (Mean no. of because of asthma
puff/day) symptoms; Nighttime

- Nighttime inhaled ß2- awakeningsj;
agonist use (Mean no. of Inhaled ß2-agonist use
puff/day)

- % of inhaled ß2-agonist-
free days

- % of Asthma-control daysi

20 Y Daily 0-6 - Mean daytime score+SD Daytime symptoms
diary - Mean symptom-free days scores; Asthma attacks;

(days/week)+SD Inhaled ß2-agonist use
- Inhaled ß2-agonist use
(Mean no. of puff/day+SD) 

21 Y Daily 0-3 - % of children reporting For morning and 
diary no symptoms evening:

- Median number of inhaled Dyspnea, wheeze,
ß2-agonist use per day cough;

Inhaled ß2-agonist use
In case of significant
difference between groups,
p-value is given.

[see quote]

22 N

23 Y Daily 0-5 - % of children with Symptomsk;
diary 0-<25% Nighttime awakenings;

25-<50% Inhaled ß2-agonist use
50-<75%
75-<100%
100%
of symptom-free days
during study.

- Mean nr. Of nighttime
awakenings+SE+95%CI
of between group
difference, p-value

- % of children with
0-<25%
25-<50%
50-<75%
75-<100%
100%

of inhaled ß2-agonist-free days.

69
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a an episode of mild wheezing occasionally associated with mild intercostal or tracheosternal retractions

b 0 for no symptoms and 4 for unbearable symptoms

c Day: 0=none; 1=mild, symptoms noticeable, but not enough to cause trouble with daily routine and activi-
ties; 2=moderate, symptoms noticed often, causing some inference with daily routine and activities; 3=
severe, symptoms continuous or present most of the day, severely restricting daily routine and activities.

Night: 0=none; 1=mild awoke once because of asthma or cough; 2=moderate, awoke more than once
because of asthma or cough; 3=severe, awake most of the night because of asthma or cough

d 0=no symptoms, 3= evere symptoms

e Symptom-free day=a night and day without asthma-symptoms and no nighttime awakenings caused by asthma

f Asthma-control day=a night and day without asthma-symptoms or reliever medication use and no nighttime
awakenings caused by asthma

g Day: 0=none, 1=1 short period, 2=≥ 2 short periods, 3= most of the day (activity not affected), 4= most of
the day (activity reduced), 5=severe, unable to go to school

h Symptom-free day=a day and night with no asthma symptoms or awakenings due to asthma symptoms.

i Asthma-control day= a symptom-free day with no reliever medication use

j Night: 0=none, 1=wakened once, 2=wakened ≥ 2 times, 3=awake most of the night, 4=severe (unable to
sleep); Total: 0-9

k Based on a six-point scale from 0 (no symptoms) to 5 (symptoms so severe that the subject could not attend
school or perform normal activities)

70
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Quotes

Study 1
“The use of comedication was practically absent in the first group, occasional (once or twice a
week) in the second group, and of course, more frequent (at least once a day) in the third group.”

Study 7
“Placebo-treated  patients needed more concomitant medication for asthma control than did
BDP-treated patients.”

Study 8
“Symptom evaluation showed a significant decrease in the number of diurnal asthmatic episodes at
the end of the study period for the flunisolide group(p<0.01). No change was observed in the
placebo group. Patients’ other symptoms as well drug consumption remained unchanged”

Study 9
“Asthma symptom score showed a significant decline by approximately 4 points in both groups
after the first week of intervention (p<0.05). Thereafter remained almost constant. There was
no significant difference between groups at any of the follow-up visits.”

Study 12
“The mean changes from baseline between the placebo group and each of the budesonide groups
were significant (p<0.001) for the period from baseline to week 12. A dose respons was
observed for the decrease in daytime symptoms, which was significantly greater after treatment
with 400 µg of budesonide given twice daily that after treatment with 100µg of budesonide
given twice daily(p=0.041). No significant diference was observed between  the group treated
twice daily 100µg of budesonide and the group given 400µg of budesonide given twice daily
for the nighttime asthma symptoms.”
“A 26% increase in the number of bronchodilator inhalations used per day was observed in the
placebo-treated group, whereas a mean decrease of 24%, 30% and 40% per day was seen in
the groups receiving 100, 200 and 400µg of budesonide twice daily, respectively. The differ-
ence between each budesonide group and placebo was statistically significant (p<0.001). A
dose-response relationship in favour of the highest compared with the lowest dose of budes-
onide was observed (p=0.036).”

Study 17
“There were no differences between treatment groups for improvements in daytime symptom
scores (p=0.729), nighttime scores (p=0.34), or % of days with symptom scores <2
(p=0.107). Nighttime scores were equally reduced in both groups (p= 0.958). Similarly, the
need for rescue medication was similar in the 2 groups during the treatment phase for daytime
(p=0.181) and nighttima (p=0.59) albuterol use and for ability to completely withfraw
albuterol, day (p=0.134) or night (p=0.507).”

71
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Quotes

Study 1
“The use of comedication was practically absent in the first group, occasional (once or twice a
week) in the second group, and of course, more frequent (at least once a day) in the third group.”

Study 7
“Placebo-treated  patients needed more concomitant medication for asthma control than did
BDP-treated patients.”

Study 8
“Symptom evaluation showed a significant decrease in the number of diurnal asthmatic episodes at
the end of the study period for the flunisolide group(p<0.01). No change was observed in the
placebo group. Patients’ other symptoms as well drug consumption remained unchanged”

Study 9
“Asthma symptom score showed a significant decline by approximately 4 points in both groups
after the first week of intervention (p<0.05). Thereafter remained almost constant. There was
no significant difference between groups at any of the follow-up visits.”

Study 12
“The mean changes from baseline between the placebo group and each of the budesonide groups
were significant (p<0.001) for the period from baseline to week 12. A dose respons was
observed for the decrease in daytime symptoms, which was significantly greater after treatment
with 400 µg of budesonide given twice daily that after treatment with 100µg of budesonide
given twice daily(p=0.041). No significant diference was observed between  the group treated
twice daily 100µg of budesonide and the group given 400µg of budesonide given twice daily
for the nighttime asthma symptoms.”
“A 26% increase in the number of bronchodilator inhalations used per day was observed in the
placebo-treated group, whereas a mean decrease of 24%, 30% and 40% per day was seen in
the groups receiving 100, 200 and 400µg of budesonide twice daily, respectively. The differ-
ence between each budesonide group and placebo was statistically significant (p<0.001). A
dose-response relationship in favour of the highest compared with the lowest dose of budes-
onide was observed (p=0.036).”

Study 17
“There were no differences between treatment groups for improvements in daytime symptom
scores (p=0.729), nighttime scores (p=0.34), or % of days with symptom scores <2
(p=0.107). Nighttime scores were equally reduced in both groups (p= 0.958). Similarly, the
need for rescue medication was similar in the 2 groups during the treatment phase for daytime
(p=0.181) and nighttima (p=0.59) albuterol use and for ability to completely withfraw
albuterol, day (p=0.134) or night (p=0.507).”
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Study 21
“The percentage of children reporting no symptoms during the 2-wk diary card periods increased
from 3%, 13%, and 11% for the BDP4001salm, BDP800, and BDP400 groups, respectively in
the run-in period to 34%, 39%, and 35% after 1 yr of treatment. At no time point were there
statistically significant differences in symptom scores between the groups.“
“The median number of additional salbutamol inhalations per day during the whole treatment
period, as counted from the used blisters, was 0.19, 0.33, and 0.15 for the BDP4001salm,
BDP800, and BDP400 groups, respectively. The difference between the rates in the BDP800 and
BDP400 group was of borderline statistical significance (p= 0.06).”

72

Tabellen Lonneke v7_Basis Boekje  14-06-13  12:30  Page 72

Additional file 6.5. Continued


