
 

 

 University of Groningen

Improved quality of reporting safety data of medication in paediatric randomised controlled
trials
Prins, Taco Jan; Rollema, Corine; van Roon, Eric; Vries, Tjalling de

Published in:
Archives of Disease in Childhood

DOI:
10.1136/archdischild-2020-321197

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2021

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Prins, T. J., Rollema, C., van Roon, E., & Vries, T. D. (2021). Improved quality of reporting safety data of
medication in paediatric randomised controlled trials. Archives of Disease in Childhood, 106(10), 1010-
1014. https://doi.org/10.1136/archdischild-2020-321197

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

https://doi.org/10.1136/archdischild-2020-321197
https://research.rug.nl/en/publications/f8fa6dd4-6682-41f6-a8ae-9096bbb815f4
https://doi.org/10.1136/archdischild-2020-321197


1010  Prins TJ, et al. Arch Dis Child 2021;106:1010–1014. doi:10.1136/archdischild-2020-321197

D
ru

g 
th

er
ap

y

Original research

Improved quality of reporting safety data of 
medication in paediatric randomised controlled trials
Taco Jan Prins,1 Corine Rollema    ,2 Eric van Roon,2 Tjalling de Vries    1

To cite: Prins TJ, Rollema C, 
van Roon E, et al. 
Arch Dis Child 
2021;106:1010–1014.

 ► Prepublication history 
and additional material is 
published online only. To view 
please visit the journal online 
(http:// dx. doi. org/ 10. 1136/ 
archdischild- 2020- 321197).
1Paediatrics, Medical Centre 
Leeuwarden, Leeuwarden, The 
Netherlands
2Department of Clinical 
Pharmacy and Pharmacology, 
Medical Centre Leeuwarden, 
Leeuwarden, The Netherlands

Correspondence to
Dr Tjalling de Vries, Paediatrics, 
Medical Centre Leeuwarden, 
Leeuwarden 8901 BR, The 
Netherlands;  
 tjalling. de. vries@ znb. nl

Received 17 November 2020
Revised 17 January 2021
Accepted 19 January 2021
Published Online First 
8 February 2021

Drug therapy

© Author(s) (or their 
employer(s)) 2021. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Objective Evaluating the reporting of safety data of 
medication in paediatric randomised controlled trials 
(RCTs) in 2017–2018 compared with our earlier study.
Design Literature search with a systemic appraisal of 
adverse drug event reporting.
Main outcome measures Quality of reporting of 
safety data using Consolidated Standards of Reporting 
Trials (CONSORT) and Ioannidis scores in paediatric 
drug RCTs. The CONSORT score consists of nine 
recommendations of the CONSORT Group issued to 
improve the quality of reporting adverse events. The 
Ioannidis score is based on these advices. We considered 
a CONSORT score of at least 6 and an Ioannidis score of 
at least 3 as sufficient.
Results We reviewed 100 RCTs published in 2017 and 
2018. Ninety- four (94%) articles mentioned adverse 
events compared with 78% in the earlier study. Fifty- 
seven per cent used a standardised method for reporting 
adverse events compared with 34% in our earlier study. 
In 26 of the articles, the expected adverse events were 
defined, and 27 articles had a preset standardised scale 
for adverse events. Of these, 62 articles (62%) had a 
CONSORT score of 6 or higher compared with 18% in 
2010. In the present study, 67% had an Ioannidis score 
of 3 or higher, whereas in the earlier study this was 29%. 
Both differences are statistically significant (p<0.05).
Conclusions Reporting safety data in paediatric RCTs 
has improved over the past 10 years. However, there is 
still room for improvement and for further improvement. 
Authors and editors should give more attention to 
methods for collecting, reporting and presenting safety 
data of RCTs in studies and manuscripts.

INTRODUCTION
In daily practice, decision- making about medi-
cation and compliance is influenced by expected 
efficacy (benefits) and possible harms. Randomised 
controlled trials (RCTs) provide information about 
efficacy and should offer insights into possible 
harms. Ten years ago, we conducted a study about 
reporting safety data in paediatric RCTs, in which 
we compared safety data with the recommenda-
tions in the Consolidated Standards of Reporting 
Trials (CONSORT) Group guidelines regarding 
reporting adverse events (AE), including the advice 
formulated by Ioannidis et al.1–3 In that study, we 
found that the quality of reporting safety data was 
inadequate in most paediatric RCTs.1 We wanted 
to know if reporting safety data in paediatric RCTs 
has improved over time and, therefore, decided to 
repeat the study in more recently published drug 

trials and compare the reporting quality with our 
previous study results.

METHODS
For this study, we performed a literature search 
using the PubMed and EMBASE databases. We 
selected RCTs on the efficacy of medication as the 
primary end point in individuals aged 0–18 years. 
We chose to include 100 articles (random sample) 
because this number is comparable to the previous 
study (107 articles) and we chose to analyse an 
equal number of studies from 2017 and 2018. 
The inclusion criteria were: written in English, 
presenting drug RCTs in paediatrics and full text 
was accessible from the hospital library of the 
Medical Centre Leeuwarden or the University of 
Groningen. After reading the abstract and when the 
inclusion criteria were met, articles were randomly 
included. There was no selection on type of journal 
or type of medication to avoid bias. We defined 
medication as chemically or biologically produced 
substances. Vaccines and hormones for replace-
ment therapy were excluded. Information such as 
year of publication, continent where the study was 
performed, number of patients, type of registry 
of the RCT and Anatomical Therapeutic Chem-
ical (ATC) group of the studied drug was noted. 
If an RCT was registered, this means the trial was 
included in any formal trial register, for example, 
in International Standard Randomised Controlled 
Trial Number. We examined the texts for informa-
tion about safety data, accepting a wide range of 
terms, such as AEs, adverse drug reactions (ADR), 
adverse effects, harm, tolerability and side effects.

What is already known on this topic?

 ► Randomised controlled drug trials can collect 
drug safety data prospectively.

 ► Reporting of drug safety in paediatric drug trials 
is often insufficient.

What this study adds?

 ► Compared with 10 years ago, the quality of 
reporting of drug safety events in paediatric 
randomised controlled trials has improved.

 ► Adherence to the Consolidated Standards of 
Reporting Trials statement for reporting adverse 
effects will enhance the quality of reported 
safety data.
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We used two surrogate quality markers to allow compar-
ison with our earlier study. These markers were based on the 
recommendations published by the CONSORT Group2 (table 
3 ‘CONSORT score’) and Ioannidis et al3 (table 3 ‘Ioannidis 
score’). The CONSORT score consists of 10 points and the 
Ioannidis score consists of five points. Since we only analysed 
paediatric RCTs, the recommendation of the CONSORT Group 
to present data in subgroups was excluded from the analysis.

For each included article, each item was scored. When a 
recommendation was used, the score was 1, and a 0 was scored 
when a recommendation was incorrectly used or missing. When 
in doubt, a point was scored. All the points were added up. In 
accordance with our previous study, we considered a CONSORT 
score of 6 or higher and an Ioannidis score of 3 or higher as 
sufficient.

Data were entered into Microsoft Excel for Windows V.10. 
The data were exported to Stata V.14 (StataCorp, College 
Station, Texas) for descriptive and statistical analysis. In the 
analysis, descriptive statistics were used to describe the results 
about reporting AEs in paediatric RCTs. For the comparison 
of outcomes between the study of 2010 and now, and between 
registered and non- registered studies, a two- sided χ2 test was 
used. A score of p<0.05 was considered statistically significant. 
To estimate the inter- rater reliability, 10 articles were scored by 
TJP and CR, and Cohen’s ĸ was used to determine differences in 
their scores. Since we included 100 articles, the percentages and 
the numbers are equal. Since no patient data were used, we did 
not ask for approval by a medical ethical committee.

RESULTS
We included 100 articles: 50 articles from 2017 and 50 articles 
from 2018 (table 1; online supplemental appendix 1 contains 
the articles included). The highest percentage of studies (29%) 
was conducted in North America (of them 23 from the USA). 

One- third of the studies (34%) used medication from the ATC 
group N (nervous system), for example, pain medication.

In 94% of the articles, AEs or their absence was mentioned 
(table 2). In 57% of the articles, a standardised method was used 
for reporting AEs. In 45%, withdrawal of children from the 
study was mentioned, even if no withdrawal had occurred. None 
of the mentioned withdrawals or 63 fatalities were considered to 
be associated with AEs.

The mean CONSORT score was 5, and the median was 6. In 
62% of articles, the score was 6 or more and considered suffi-
cient. The mean and median Ioannidis scores were 3. In 67%, 
the score was 3 or higher and considered as sufficient. The 
distribution of studies with insufficient scores per continent was 
as follows: Africa 4 (4/8; 50%), Asia 14 (14/26; 54%), North 
America 13 (13/29; 45%).

More registered studies (62/83; 75%) had a statistically 
significant CONSORT score of 5 or higher compared with non- 
registered studies (8/17; 47%; p<0.05). No significant differ-
ence was found in registered and non- registered studies for a 
sufficient Ioannidis score with 57/83 (69%), respectively 10/17 

Table 1 Characteristics of the 100 analysed RCTs

Item n

Year of publication

  2017 50

  2018 50

Region where the study was carried out

  Europe 10

  North America 29

  Central and South America 2

  Africa 8

  Australia 2

  Asia 26

  Worldwide 23

Drug studies (according to ATC classification)

  A (alimentary tract) 11

  B (blood) 3

  C (cardiovascular system) 7

  G (urogenital) 3

  H (hormones) 2

  J (anti- infectives) 17

  L (antineoplastic and immunomodulating agents) 8

  N (nervous system) 34

  P (antiparasitic) 5

  R (respiratory system) 10

ATC, Anatomical Therapeutic Chemical; RCTs, randomised controlled trials.

Table 2 Reporting of adverse events in analysed RCTs 2006–2009* 
and 2017–2018

2006–2009
n (%)

2017–2018
n

Total number of articles 107 100

Adverse events mentioned in 
article

83 (78) 94

Adverse events mentioned in 
methods section

49 (46) 82

Standardised method for 
recording adverse events

36 (34) 57

Adverse events mentioned in 
results section

81 (76) 94

The (total) number of adverse 
events given

69 (64) 75

The (total) number of children 
with adverse events

28 (26) 65

Table with adverse events 33 (31) 67

Number of withdrawals 27 (25) 45

Total children
(per study mean; median; 
minimum; maximum)

24.056
224; 70; 10; 4.906

60.066
1.189; 121; 10; 23.280

Total adverse events
(per study mean; median; 
minimum; maximum)

7.246
105; 30; 0; 2.343

11.387
225; 24; 0; 1.044

Total fatalities 22 63

Total severe adverse events
(per study mean; median; 
minimum; maximum)

338
6; 0; 0; 91

244
5, 0; 0; 29

Duration of study (in weeks)
(per study mean; median; 
minimum; maximum)

12; 4; 1; 150 70; 10; 0.2; 468

CONSORT score†
(mean; median; minimum; 
maximum)

2; 2; 0; 5 5; 6; 0; 9

Ioannidis score‡
(mean; median; minimum; 
maximum)

3; 3; 1; 9 3; 3; 0; 5

*Results of 2006–2009 are from our earlier research.1

†Table 3 shows the CONSORT quality markers by which the articles were scored.
‡Table 3 shows the Ioannidis quality markers by which the articles were scored.
CONSORT, Consolidated Standards of Reporting Trials; RCTs, randomised controlled 
trials.
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(59%) (p=0.43). No statistically significant differences were 
found in registered and non- registered studies for a sufficient 
CONSORT score (55/83; 66% vs. 7/17; 41%; p=0.05) and for a 
sufficient Ioannidis score (57/83; 69% vs. 10/17; 59%; p=0.43).

There was no difference between having a sufficient 
CONSORT score between sponsored and unsponsored studies 
by pharmaceutical companies, 31 of 43 (72%) in comparison 
with 39 of 57 (68%) unsponsored studies (p=0.69). This finding 
was the same for the Ioannidis score: 29 of 43 (67%) sponsored 
studies scored sufficiently compared with 38 of 57 (67%) of the 

unsponsored studies (p=0.94). There is a correlation between 
the CONSORT score and the Ioannidis score (figure 1). The 
correlation coefficient was 0.720 (95% CI 0.582 to 0.859) and 
significant (p<0.01).

Comparison with earlier study
In the present study, 62% of the articles had a sufficient 
CONSORT score, whereas in 2010 only 18% scored sufficiently 
(table 2). Furthermore, in this study, 67% of the articles had 

Figure 1 Scatterplot of the Consolidated Standards of Reporting Trials (CONSORT) score and Ioannidis score.

Table 3 Comparison between the CONSORT and Ioannidis scores for every item between the earlier and present study

2006–2009
n=107

2017–2018
n=100

CONSORT score n (%) n

1 If the study collected data on harms and benefits, the title or abstract should state this. 45 (42) 69

2 If the trial addresses both harms and benefits, the introduction should state this. 26 (24) 68

3 List addressed adverse events with definitions for each (with attention, grading, and so on). 10 (9) 26

4 Clarify how harms- related information was collected. 36 (34) 79

5 Describe plans for presentation and analysis of information on harms. 19 (18) 73

6 Describe for each study arm the participant withdrawals due to harms and the experience with the allocated treatment. 28 (26) 49

7 Provide the denominators for analyses on harms. 101 (94) 60

8 Present the absolute risk of each adverse event (and present appropriate metrics for recurrent events). 45 (42) 80

9 Provide a balanced discussion on benefits and harms, emphasising study limitations, generalisability and other sources of information on harms. 43 (40) 48

Ioannidis score

1 Specify the number of patients withdrawn from the study due to adverse events per study arm and per type of adverse effect. 28 (26) 52

2 Use widely known standardised scales for adverse events. 10 (9) 27

3 Specify the schedule for the collection of safety information. 36 (34) 61

4 Provide the number of specific adverse events per study arm and per type of adverse effect. 70 (65) 86

5 Tabulation of safety information per study arm and severity grade is encouraged, as well as detailed description of cases of unusual adverse 
events.

33 (31) 67

CONSORT, Consolidated Standards of Reporting Trials.
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a sufficient Ioannidis score, whereas in 2010, 29% of articles 
scored sufficiently. Both differences are statistically significant 
(p<0.05). table 3 presents the scores of all items separately 
between the earlier and the present study. For almost all items, 
the score was higher in the present study. In the Ioannidis score, 
the largest improvement, from 26% to 52%, concerned ‘specify 
the number of patients withdrawn from the study due to adverse 
events, per study arm and per type of adverse effect’. For the 
CONSORT score, the score of the item ‘describe plans for 
presentation and analysis of information on harms’ increased 
from 18% to 73%, which was the largest change (55%). In 
both the CONSORT and Ioannidis scores, the items regarding 
defining and using standardised scales remained low (27% and 
26%, respectively).

Inter-rater reliability
There was a high degree of agreement in the scores between 
the two researchers. The mean Cohen’s ĸ value was 0.91 (range 
0.6–1.0). Most of the Cohen’s ĸ values were equal to 1 (10/14; 
71%).

DISCUSSION
The quality of reporting safety in paediatric RCT data has 
significantly improved over the past decade. There was a statis-
tically significant and relevant increase in both the surrogate 
parameters used. We found that no other studies have evaluated 
the quality of reporting safety data of medication in paediatric 
RCTs. Only three studies have reported on safety data in RCTs 
including adults.4–6 Phillips et al described sufficient reporting 
of AEs in 29% of 184 articles studied.4 Pitrou et al reported 
that although most of 133 articles studied (89%) mentioned the 
occurrence of AEs, the description of the severity of the AEs was 
insufficient.5 Maggi et al found that only 11% of the 122 articles 
studied met all of the recommendations in the CONSORT state-
ment.6 While some adult RCTs met all criteria, reporting safety 
data in many studies needs to improve.4–6 This is similar with our 
paediatric RCT results.

In our study, 94% of the included studies reported AEs and 
2% met all the recommendations in the CONSORT statement. 
For most items, the scores increased in comparison with our 
previous study, although none of the items had a 100% score. 
The scores improved over time and most of the studies scored 
sufficient. A cut- off score is used and therefore the results are 
relatively non- specific and give only a broad impression of the 
quality of collection and presentation of AEs. However, this is 
necessary to be able to analyse and compare these results.

Presentation of the number of and the absolute risks for AEs 
had the highest scores. Obviously, these items are considered 
relevant by researchers. Furthermore, counting and presenting 
the number of AEs are easy to perform. The lowest scores 
were for the items concerning the definition and scale of AEs. 
We believe that it is important to anticipate possible AEs of the 
drug studied and the possible consequences. It is important to 
be able to recognise these issues. Grading AEs can be done using 
the classical classification into the categories ‘non‐serious’ and 
‘serious’. The latter includes fatal outcome, life threatening, 
requiring (prolongation of) hospitalisation, resulting in signifi-
cant disability/incapacity and other medically important condi-
tions. All other AEs are considered ‘non- serious’.7 In the last 
years, a specific terminology of paediatric AEs and scale of AEs 
in neonatal intensive care units is made in the USA and could 
easily be used.8 9

There could be various reasons why the reporting of safety 
data in RCTs is inadequate.10 It is possible that there is too little 
or no attention paid regarding collecting these data during the 
trial. Focusing on the positive results of the intervention studied 
could also play a role. A study protocol that serves as the base of 
the study. Proactively collecting safety data should be a priority, 
also in the study protocol, as already mentioned in the Stan-
dard Protocol Items: Recommendations for Interventional Trials 
statement.11

Information about the safety of medication in paedi-
atric patients is essential for patients, parents and healthcare 
providers.12 RCTs are not the only source of information about 
safety data. National and international pharmacovigilance 
and postmarketing surveillance also play an important role 
in obtaining information about AEs. With this information, 
together with safety data from RCTs, a complete overview of 
the benefits and harms can be obtained, leading to informed 
decision- making.

Since there is still room for improvement, we recommend 
that authors use the CONSORT and Ioannidis guidelines for 
collecting, reporting and presenting safety data in paediatric 
RCTs. We believe the most important items are, in the first 
place, that authors should define which harms can be expected 
when using the studied drug, according to standardised scales 
and including grading (CONSORT guideline 3 and Ioannidis 
guideline 2). It is important to take into account the distinction 
between an ADR and an AE. In case a harm actually results from 
the drug that is used, then this should be stated as an ADR. An 
AE is defined as an undesirable event in a patient administered 
a drug and which does not need to have a causal relationship 
with this treatment. Second, a schedule for how safety data were 
collected should be included (CONSORT guideline 4 and Ioan-
nidis guideline 3). Third, in the results, all safety data should 
be presented including grading, and there should be a descrip-
tion on how many participants were withdrawn because of a 
specific harm (CONSORT guideline 6 and Ioannidis guidelines 1 
and 4). Fourth, in the discussion, the benefits and harms should 
be discussed including grading of harms and withdrawn cases 
(CONSORT guideline 9). Even when no harms were observed, 
this should be discussed. We propose that editors of medical 
journals demand authors to include all these items in their 
manuscripts.

Strengths and limitations of our study
One strength of this study is that this study compared the 
results of safety data in 100 paediatric RCTs with those from 
our earlier study of 2010. Reporting has been improved and 
we hope this improvement continues. Ideally, this study should 
be repeated in a follow- up study in a couple of years to check. 
Another strength of this study is the high degree of agreement 
in the scores between the two researchers (Cohen’s ĸ was 
used).

This study has also several limitations. One limitation is that 
two researchers scored the articles, which could lead to overesti-
mation or underestimation in scoring due to different interpreta-
tions. However, Cohen’s ĸ indicated a high degree of agreement. 
Another limitation is a possible difference in scoring between 
the present and the earlier study. We cannot exclude this factor 
but do not think that, due to the well- defined outcome param-
eters, this influenced the results and conclusions significantly. 
Another limitation is that the sample of articles included could 
not be representative. However, by selecting PubMed- cited and 
EMBASE articles that are easily accessible in the hospital library, 
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we believe that we included the studies most relevant for daily 
paediatric practice.

Finally, although we do see an improvement in reporting 
safety data in paediatric drug RCTs over the past decade, we 
do not exactly know the reason for this improvement. When 
knowing the cause, the recommendations could be more 
specific. However, in this study, clarifying this was not the objec-
tive of our research, but this would be an interesting subject for 
follow- up research.

CONCLUSION
Reporting safety data in paediatric drug RCTs has improved 
significantly over the past 10 years. However, a raising of the 
awareness and improvement regarding how safety data need to 
be collected and reported in paediatric RCTs is still warranted. 
Authors and editors have a responsibility to offer readers of 
articles of RCTs information about the benefits and harms. This 
information is essential for clinical decision- making.
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