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1. ABSTRACT

Introduction: Memantine is a main therapeutic agent in the treatment of Dementia. Randomized Controlled Trials
(RCTs) are fundamental in medical research. Reporting quality of RCTs is based on CONSORT
(CONsolidated Standards Of Reporting Trials) Statement.

Objectives: This study aims to assess the reporting quality of RCTs for Memantine treatment in Dementia published
from 2000 to 2019, based on a checklist originating from the CONSORT statement.

Methods: Pubmed and Cochrane Databases were searched for published RCTs. Eligible RCTs were as follows:
Published in English, from 2000 to 2019, including Dementia patients randomly assigned to at least two medicinal arms,
one of these was Memantine treatment arm. Reporting quality was assessed using a 38-item checklist based on
CONSORT statement. The primary outcome was the calculation of the mean Overall Compliance metric, using
descriptive statistics.

Results: Thirty eligible trials were analyzed. The average Overall CONSORT compliance was 47.5% (41.5% - 53.4%).
The percentage of RCTs with more than 75% overall compliance was 0%.

Conclusion: The study shows that the reporting quality of RCTs for Memantine treatment in Dementia, published
between 2000 and 2019, is generally poor.

Keywords: CONSORT, RCTs, Randomized controlled trials, Dementia, Alzheimer's disease, Memantine.

IHEPIAHYH

Ewayoy: H Mepavtivn eivar pio onpoviikry Oepamevtikn ovoio ywoo v aviipetonon g Avowg. Ot
Toyoomompéveg Khvicég Aoxpég (TKA) givar to Bgpédio g watpikng épevvac. H mowdtnta kotaypaeng tov TKA
Baociletor ot dNAwon CONSORT (Consolidated Standards of Reporting Trials, Evicyopéva Ipdtomo Avogopdg
AoKiuav).

Yroyxor: H pedétn avty, PBaocilopevn oe pio Aioto eréyyov mov mpoépyetar omd ) dNimon CONSORT, croyegbdel va
agoloynoet v modtnta Kataypaens tov TKA mg Mepavtivng og Oepaneiog tng Avolag, mov ekdodnkav and o 2000
£€m0¢ 10 2019.

Mé£00dotr: ‘Eywve avalimon tov ekdobeiocdv TKA otic Bdogig Aedopévav Pubmed ko Cochrane. Ot smidé€eg TKA
nrav og e&ng: Exdobeiceg ota Ayyld, amd to 2000 émwg to 2019, mov mepeddpPavav acBevelg pe Avola, tuyaio
KOTAVEUNUEVOVG G SV0 TOVAQYIGTOV OUddes QapUaKEVTIKNG Bepaneiac, ek Tov omoiwv pio elye ™ Mepovtiv. H
moldTTo, Kotaypaeng agoroyndnke epappoloviog pio Aiota eAéyyov 38 avtikewévov, pe PBdon T OMAmon
CONSORT. To mpmtapyikd 0moTtéAeso NTOV 0 VITOAOYIOUOS TG péong Pabuoloyiog GVVOMKNAG GUUHOPE®ONG,
YPTCLOTOUDVTOG TEPLYPOPIKT GTATIGTIKY.

Amotehéoporta: Tpiavio peréteg mov mANpovcov Tig mpovmobécelg avorlvdnkav. H péon ocuvoliky cuppdpemon
CONSORT ntav 47.5% (41.5% - 53.4%). To mocootd twv TKA pe coppodpewon avotepn tov 75% ntav 0%.

Topnépacpa: Avti n perétn delyvet 6TL n mowdTTa Kataypapng Tov TKA mg Mepavtivng og Bepaneiog g Avotag,
mov ekddOnKav amd o 2000 £mg To 2019, givar yevikd etaym.

AéEarg — kKhewda: Evioyouéva Ipotoma Avagpopdc Aokipudv, TKA, Toyoomompéveg Khvikég Aokipéc, Avota, NOGOG
Altoydupep, Mepovtivn.
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2. INTRODUCTION

Dementia could be simply defined as the syndrome of substantial global cognitive decline not attributable to alteration
in level of consciousness'. More precisely, according to ICD-11: “Dementia is an acquired brain syndrome characterized by a
decline from a previous level of cognitive functioning with impairment in two or more cognitive domains (such as memory,
executive functions, attention, language, social cognition and judgment, psychomotor speed, visuoperceptual or visuospatial
abilities). The cognitive impairment is not entirely attributable to normal aging and significantly interferes with independence
in the person’s performance of activities of daily living. Based on available evidence, the cognitive impairment is attributed or
assumed to be attributable to a neurological or medical condition that affects the brain, trauma, nutritional deficiency, chronic
use of specific substances or medications, or exposure to heavy metals or other toxins™. It can be described as a syndrome
usually of a chronic or progressive nature. We can find many different forms of dementia. Alzheimer disease is the most
common form (60-70%) of cases. Other major forms include vascular dementia, dementia with Lewy bodies, and a group of
diseases that contribute to frontotemporal dementia. The boundaries between different forms of dementia are not completely
clear. Worldwide, around 50 million people have dementia, with nearly 60% living in low- and middle-income countries.
Every year, we expect nearly 10 million new cases®.

Memantine (IUPAC Name: 3,5-dimethyladamantan-1-amine) is a voltage-dependent, moderate-affinity uncompetitive
NMDA-receptor antagonist. It modulates the effects of pathologically elevated tonic levels of glutamate that may lead to
neuronal dysfunction. EMA has approved this drug for the treatment of adult patients with moderate to severe Alzheimer’ s
disease”. It is used either as a monotherapy or in combination with cholinesterase inhibitors. Memantine is a safe and effective
drug that merits further research on several topics®. A recent meta-analysis study comparing safety and effectiveness of
cholinesterase inhibitors and Memantine found that Memantine had the best profile of acceptability®.In general, Memantine
has a strong sales potential in the market, due to Dementia epidemics combined with the global aging of population.

Randomized Controlled Trials (RCTs) are commonly believed to be the gold standard for Medicine, providing the
highest grade of evidence. RCTs’ value derives from the implementation of strict methodology along with clear reporting”®.
Peer reviews and unbiased systematic reviews are based on the quality of RCTs reporting. Biased results from poorly
designed and reported trials can mislead decision making in health care at all levels’. Unfortunately, trial reports often omit
methodological details'®. An overwhelming body of evidence stating that the completeness of reporting of RCTs is not
optimal has accrued over time''. Against this deficiency, a multinational team of medical journal editors, clinical
trialists, epidemiologists, and methodologists, developed the CONSORT (CONsolidated Standards Of Reporting Trials)
Statement. This is an evidence-based, minimum set of recommendations for reporting randomized trials that offers a standard
way for authors to prepare reports of trial findings, facilitating their complete and transparent reporting, and aiding their
critical appraisal and interpretation. Its first edition came in 1996 and its most recent revision is the CONSORT 2010
Statement, which consists of a 25-item checklist and a participant flow diagram, along with some brief descriptive text'*.
Despite the fact that adoption of CONSORT reporting guidelines has helped to improve the quality of research reports,
guidelines remain much less adhered to than they should be'*.

The objective of this study is to assess the reporting quality of RCTs for Memantine treatment in Dementia, in articles
published from 2000 to 2019. As evaluation tool we used the CONSORT 2010 statement.
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3. METHODS

3.1. Data Sources and Search Strategy

PubMed and Cochrane databases were searched for RCTs on Memantine treatment in Dementia published from January
1, 2000 to September 2, 2019. On Pubmed we used as a search criterion the MeSH terms “memantine” and (“dementia” or
“alzheimer”). Additionally, we used the “randomized controlled trial” as Publication Type, ‘“2000/01/01”: “3000” as
Publication Date, “English” as language and “Humans” for species as filters. On Cochrane we also used as a search criterion
the phrases “memantine” and (“dementia” or “alzheimer”) and “randomised clinical trial” in Title or Abstract or Keyword
terms, limited to “article” as Publication Type, with Publication Year from 2000 to 2019, in Trials.

3.2. Eligibility criteria

Trials were eligible for inclusion if the participants had been randomly assigned to at least two medicinal treatment arms
and included patients with all different types of Dementia disease. At least one arm should have been Memantine treatment
(either as monotherapy or combined therapy). Articles were included only if they were published in English, from 2000 to
2019.

Reports of trials on non-medicinal regimens, no Memantine treatment, dose comparison or pharmacokinetic studies,
small pilot studies, extension studies or sub-studies, alongside any article with information resulting from a previously
conducted trial (post-hoc or secondary or sub-group analysis) were excluded. Crossover studies were also excluded due to
their specific design.

3.3. Reporting Assessment tool

To assess the reporting quality of the eligible RCTs, we used the CONSORT 2010 checklist (http://www.consort-
statement.org/) —see also APPENDIX A- which consists of 25 items with sub-items (in total 37 items). We have included as
an additional item (No 13) whether the article contains or not a participant flow diagram (in order to implement the
CONSORT authors’ strong recommendation of using one). Thus, our final list consists of 38 items.

CONSORT 2010 checklist applies to every section of an RCT article, in reference to all critical points of a clinical trial.
Use of this checklist was made strictly according to the guidelines of the CONSORT explanation and elaboration document
(available at the above mentioned CONSORT website). Additionally for the items 1b (Structured summary) and 19 (Harms),
we used the CONSORT recommended specific extensions for Abstracts and Harms respectively (also available at the above
mentioned CONSORT website).

We must note that the CONSORT statement was revised in 2010. Out of the total 30 eligible studies, 12 were published
before 2010, whereas 18 were published from 2010 to 2019. We used the same revised version for all of them.

3.4. Evaluation - Analysis

The author reviewed all selected articles one by one and investigated each item of the CONSORT checklist in terms of
whether they were reported or not, assigning a positive response (1= YES) or a negative response (0 = NO) respectively. The
search was only for reporting the items, not for actual performance of these items during the clinical trial. We must note that
we assigned a positive response only if the item’s report followed the CONSORT instructions to the letter, meaning that the
report of the item should cover every detailed point of it, according to the CONSORT explanation and elaboration document.

When an item was reported in at least one of the following 5 sections of the article (Title / Abstract, Introduction,
Methods, Results, Discussion) but not on the specific one that CONSORT demands, e.g. item 3a “Trial Design” reported in
Title or Introduction but not on Methods, the response was negative. On the contrary, the items 23 - 25 regarding Other
Information were checked as positive response regardless where it was reported.

When an item was not applicable in a clinical trial or when it was not obvious whether the criterion of reporting was
met, the item was considered as non —reported (negative response).

The reported items were categorized into 5 groups as follows: (1) Title / Abstract and Introduction, (2) Methods, (3)
Results, (4) Discussion, (5) Other Information.

The RCTs were also classified based on different characteristics, as follows:

e Publication period — 2 groups — (1) 2000 — 2009 (before CONSORT revision), (2) 2010 — 2019 (after
CONSORT revision)

e  Current Journal Impact Factor (IF 2018) — 3 groups — (1) low (IF < 3), (2) medium (3 < IF < 7), (3) high (IF >
7). The IF was accessed through the Clarivate Analytics Journal Citation Reports website ™.

e CONSORT current endorsement — 2 groups — (1) non — endorsement, (2) endorsement. The status of
CONSORT current endorsement for each journal was accessed through the CONSORT website'”.

e  Trial size, according to the number (n) of participants randomized — 3 groups — (1) small (n < 30), (2) medium
(30 £n < 100), and (3) large (n> 100).
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The primary outcome was the calculated “Overall CONSORT compliance”, which is the percentage of the 38 items
that each article reported. Descriptive analysis of this score was based on Means, 95% Confidence Interval and Medians.
Additionally, we identified the article which had the maximum score.

As a co-primary outcome, we also calculated the “Greater than 75% overall compliance”, meaning the percentage of
the articles reporting at least 75% of the 38 checklist items. The above mentioned metric was considered to be an appropriate
cutoff in other similar studies'®. It is important to note that some of the items were not applicable in most of the trials. These
were item No 3b (changes to methods), 6b (changes to trial outcomes), 7b (interim analyses), 14b (trial termination) and 17b
(effect size of binary outcomes). If we cut the above mentioned items out, the maximum score of CONSORT compliance
would be only 86.8%.

Additionally, as secondary outcomes, we made comparison of the median “Overall CONSORT compliance” between
the different categories based on appropriate non-parametric tests (Mann —Whitney U for the comparison between the 2
Publication periods, Kruskal — Wallis for the comparison between the 3 groups of Impact Factor, Mann —Whitney U for the
comparison between the 2 groups of CONSORT endorsement, Kruskal — Wallis for the comparison between the 3 groups of
Trial size).

Moreover, we calculated for each publication period the “Item CONSORT compliance”, meaning the percentage of
articles reporting a specific item. We also calculated the “CONSORT compliance per group of items”, meaning the
percentage of the grouped items that each article reported, and the “Greater than 75% compliance per group of items”,
meaning the percentage of the articles reporting at least 75% of the grouped items, for each one of the 5 groups of items (Title
/ Abstract and Introduction, Methods, Results, Discussion, Other Information).

It is important to note that the whole evaluation procedure (Database search, Review of articles and Statistics) was
performed by only one person, the author of this study.

All statistical analyses were performed with use of IBM SPSS v.25.0 package and Microsoft Excel 2010 software. All
statistical tests were carried out at the 95% level of significance.

4. RESULTS

4.1. Search results

The evaluation procedure was performed in five steps, as we can see in the search flow chart (Figure 1). Pubmed search
and Cochrane search, according to the eligibility criteria, returned 102 and 11 RCTs articles, respectively. After rejection of 7
duplicate articles (which were included in both databases), we reviewed 106 articles by title. Forty five articles were excluded
due to irrelevance, not referring to randomized trials, or referring to Post — hoc analysis. In the next step, 61 remaining articles
were reviewed by abstract and 16 of them were excluded either for the same above mentioned reasons, or due to referring to
secondary analysis, or due to republication. One more article was excluded due to inaccessibility. The remaining 44 articles
were reviewed by full text, 14 of which were excluded either for all the above mentioned reasons, or due to referring to
extension study, or sub-study. Finally, 30 articles were included in the study, which were thoroughly reviewed in terms of
compliance to the CONSORT 2010 checklist.

RCTs identified RCTs identified
by Pubmed research (n = 102) by Cochrane research (n = 11)

Duplications rejected
(n=7)

h 4

A

‘ Reviewed by title (n = 106) ‘

Excluded as ineligible (n = 45)
Not relevant, Not RCT, Post —hoc

A 4

k4
‘ Reviewed by abstract (n = 61) ‘

Excluded as ineligible (n = 16)
Not relevant, Nat RCT, Post —hac,
Secondary analysis, Republished

Excluded
due to inaccessibility (n = 1)

h
A 4

L 4
‘ Reviewed by full text (n = 44) ‘

Excluded as ineligible (n = 14)
Motrelevant, Mot RCT, Post —hoc,
Secondary analysis, Republished,
Extension study, Sub-study

A 4

r
RCTs included in the study (n = 30)

Figure 1. Systematic Review flow chart
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A list of these 30 RCTs can be found in the APPENDIX — B. Categorization of these articles can be found in Table 1.
Twelve articles were published between 2000 and 2009, whereas 18 articles were published between 2010 and 2019. The
articles were hosted in a total of 21 different journals. Seven articles were published in journals with low Impact Factor (IF <
3), 14 articles were published in journals with medium Impact Factor (3 < IF < 7), 9 articles were published in journals with
high Impact Factor (IF > 7). Moreover, 19 articles were published in journals that do not endorse the CONSORT statement,
whereas 11 articles were published in journals that endorse the CONSORT statement. At last, the selected 30 RCTs included
a total of 7,321 randomized patients. Three of the trials referred to a small sample size (n <30), 6 trials referred to a medium
sample size (30 <n < 100) and 21 trials referred to a large sample size (n > 100).

Frequency of RCTs %
Journal AIDS 1 3,33
Alzheimer Dis Assoc 1 3,33
Am J Geriatr Psychia 1 3,33
CNS Drugs 1 3,33
Curr Alzheimer Res | 3,33
Curr Med Res Opin 1 3,33
Eur J Neurol 1 3,33
Int Clin Psychopharm 1 3,33
Int J Geriatr Psychiatry 1 3,33
Int Psychogeriatr 1 3,33
J Alzheimers Dis 6 20,00
J Am Med Dir Assoc 1 3,33
J Clin Psychopharmacol 1 3,33
J Neurol Neurosurg Psychiatry 1 3,33
JAMA 2 6,67
Lancet 1 3,33
Lancet Neurol 3 10,00
N Engl J Med 2 6,67
Neurosci Behav Physiol 1 3,33
PLoS One 1 3,33
Stroke 1 3,33
Publication Period 2000-2009 12 40
2010-2019 18 60
Impact Factor low(IF<3) 7 23,33
medium (IF 3-7) 14 46,67
high (IF>7) 9 30,00
CONSORT endorsement |NO 19 63,33
YES 11 36,67
Trial size small (n<30) 3 10
medium (n = 30 -100) 6 20
large (n >100) 21 70

Table 1. Characteristics of RCTs included in the analysis
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The “Overall CONSORT compliance”, alongside with the “CONSORT compliance per group of items” for each one of
the 5 groups of items, calculated for each one of the 30 articles separately, can be seen in the Table 2. The Mean “Overall
CONSORT compliance” was 47.5% (41.5% - 53.4%) and the Median “Overall CONSORT compliance” was 51.5%. The
article with the maximum score (74%) was RCT id 10 (1* Author: Hanney, Journal: Lancet, Year: 2012).

The “CONSORT compliance per group of items” was as follows: 59.2% (Title /Abstract and Introduction), 44.2%
(Methods), 47.9% (Results), 61.2% (Discussion), 35.5% (Other Information). Aggregated results per time period can be also
seen in Figure 2.

CONSORT compliance
First Title/Abstract Other
RCTid  Author Journal Year Overall and Intro Methods Results Discussion information
(n=38) percentage (n=4) percentage (n=17) percentage (n=11) percentage (n=3) percentage (n=3) percentage
30  Orgogozo  Stroke 2002 11 0,29 3 075 20,12 4 0,36 20,67 0 0
29 Wilcock Int Clin Psychopharm 2002 17 045 2 05 9 053 5 045 1 033 0 0
28  Reisberg N EnglJ Med 2003 14 037 1 025 6 035 4 036 20,67 1 033
27 Tariot JAMA 2004 20 0,53 3 075 9 0,53 5 045 20,67 1 033
26 Peskind Am ] Geriatr Psychia 2006 19 05 3 075 8 047 6 055 1 033 1 033
25  vanDyck  Alzheimer Dis Assoc 2007 14 037 205 5 029 5 045 1 033 1 033
24 schifitto AIDS 2007 14 037 1 025 6 035 6 055 1 033 0 0
23 Bakchine  J Alzheimers Dis 2008 18 047 2 05 9 053 5 045 1 033 1 033
22 Porsteinsson  Curr Alzheimer Res 2008 20 0,53 205 10 0,59 6 0,55 1 033 1 033
21  Schmidt J Neurol Neurosurg Psychiatry 2008 13034 1 025 7 041 3 0,27 1 033 1 033
20 Levin Neurosci Behav Physiol 2009 4 0,11 1 025 1 0,06 0 0 20,67 0 0
19 Aasland  Lancet Neurol 2009 22 038 3 075 9 053 6 055 3 1 1 033
18  Modrego  Eur J Neurol 2010 16 0,42 3 075 5 029 5 045 20,67 1 033
17 Emre Lancet Neurol 2010 23 0,61 205 110,65 5 045 3 1 20,67
16 Vercelletto ] Alzheimers Dis 2011 26 0,68 205 12 071 7 0,64 3 1 20,67
15 Ashford J Alzheimers Dis 2011 5 0,13 205 0 0 20,18 0 0 1 033
14 Choi Curr Med Res Opin 2011 16 042 3 0,75 4 024 5 045 20,67 20,67
13 Fox PLoS One 2012 24 0,63 3 075 8 047 7 0,64 3 1 3 1
12 Saxton J Alzheimers Dis 2012 20 0,33 3 075 8 047 6 055 20,67 1 033
11 wilkinson  J Alzheimers Dis 2012 25 0,66 3 075 12 071 7 0,64 3 1 0 0
10 Hanney Lancet 2012 28 0,74 4 1 14 082 7 0,64 20,67 1 033
9  Howard N Engl ] Med 2012 22 0,58 205 110,65 7 0,64 0 0 20,67
8  Boxer Lancet Neurol 2013 24 0,63 3 0,75 10 0,59 7 0,64 20,67 20,67
7 Herrmann  Int Psychogeriatr 2013 21 0,55 205 10 0,59 6 0,55 20,67 1 033
6 Grossberg  CNS Drugs 2013 24 0,63 3 075 11 0,65 6 055 3 1 1 033
5  Wang J Clin Psychopharmacol 2013 10 0,26 205 20,12 3 027 20,67 1 033
4 Dysken JAMA 2014 21 0,55 205 7 041 8 0,73 20,67 20,67
3 Cumho J Alzheimers Dis 2014 14 037 3 075 4 0,24 4 036 3 1 0 0
2 Ak Int J Geriatr Psychiatry 2014 12 032 205 4 024 4 036 20,67 0 0
1 Ballard J Am Med Dir Assoc 2015 24 0,63 3 075 110,65 7 0,64 1 033 20,67
mean 0,475 0,592 0,442 0,479 0,612 0,355
95% CI -UL 0,415 0,520 0,362 0,420 0,502 0,258
95% CI 1L 0,534 0,663 0,520 0,538 0,720 0,453
median 0,515 0,500 0,470 0,500 0,670 0,330

Table 2. CONSORT compliance per article
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Figure 2. Clustered Bar Chart of CONSORT compliance by group of items, separated in time periods
The percentage of RCTs with “Greater than 75% overall compliance” was 0% and the percentages of RCTs with

“Greater than 75% compliance per group of items” were 47% (Title /Abstract and Introduction), 3% (Methods), 0% (Results),
23% (Discussion), and 3% (Other Information), respectively. The results can be seen in Table 3.

Greater than 75% CONSORT compliance

Title/Abstract Other
Overall and Intro Methods Results Discussion  information
RCTs percentage 0 0,47 0,03 0,00 0,23 0,03

Table 3. Greater than 75% compliance, expressed as Mean RCTs percentage

Regarding the “Overall CONSORT compliance” among the different categories of articles, the Median scores of article
published in first (2000 — 2009) or second period (2010 — 2019) were 41% and 57% respectively. These percentages were
found to be significantly different (Mann — Whitney U, p = 0.027). The Median scores of articles published in low (IF < 3),
medium (3 < IF < 7), and high (IF > 7) Impact Factor ranked journals were 42%, 49% and 49% respectively. These
percentages were not found to be significantly different (Kruskal - Wallis, p = 0.233). The Median scores of articles published
in the group of journals which are not currently CONSORT endorsers or the group of journals which are currently
CONSORT endorsers were 47% and 58% respectively. These percentages were not found to be significantly different (Mann
— Whitney U, p = 0.425). The Median scores of articles published in small (n < 30), medium (30 < n < 100), and large (n >
100) trials were 13%, 50% and 53% respectively. These percentages were found to be significantly different (Kruskal -
Wallis, p = 0.019). All the above mentioned results can be seen in the table 4.

Overall CONSORT compliance

mean median
Publication Period 2000-2009 0,41 0,41|Mann - Whitney U
2010-2019 0,52 0,57|p - value 0,027
Impact Factor low(IF<3) 0,40 0,42|Kruskal - Wallis
0,47 0,49
medium (IF 3-7) p - value 0,233
0,55 0,49
high (IF>7)
CONSORT endorsement [NO 0,45 0,47|Mann - Whitney U
YES 0,51 0,58|p - value 0,425
0,17 0,13
Trial size small (n<30) Kruskal - Wallis
0,50 0,50
medium (n = 30 -100 p - value 0,019
0,51 0,53
large (n >100)

Table 4. Overall CONSORT compliance per different category
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At last, the “Item CONSORT compliance” per publication time periods can be seen in Table 5. Apart from the already
mentioned 5 non — applicable items (3b, 6b, 7b, 14b, 17b), we can also see that 6 out of 38 items (15.79%) were under-

reported, meaning reported in less than 25% of RCTs in the total period:

e Item 1b (Structured summary) Mean CONSORT compliance 3% (2000 —2019), 0% (2000 — 2009), 6% (2010 -

2019).

e Item 4b (Settings and locations) Mean CONSORT compliance 20% (2000 — 2019), 0% (2000 — 2009), 33%

(2010 -2019).

e Item 10 (Implementation) Mean CONSORT compliance 10% (2000 — 2019), 0% (2000 — 2009), 17% (2010 -

2019).

e Item 14a (Recruitment and follow-up dates) Mean CONSORT compliance 3% (2000 — 2019), 0% (2000 —

2009), 6% (2010 -2019).

e Item 19 (Harms) Mean CONSORT compliance 0% (2000 —2019), 0% (2000 —2009), 0% (2010 -2019).
o Item 24 (Protocol) Mean CONSORT compliance 7% (2000 — 2019), 0% (2000 — 2009), 11% (2010 -2019).

On the other hand, only 10 out of 38 items (26.3%) were reported in more than 75% of RCTs in the total period (2a,
4a, 6a, 12a, 13, 13a, 13b, 15, 16, 22).

Data 2000 - 2019 2000 - 2009 2010 - 2019
Item (n =30) (n =12) (n —=138)
Abstract/Title

itemla 0,73 0,67 0,78
itemlb 0.03 0,00 0,06
Introduction

item2a 1.00 1,00 1,00
item2b 0,60 0,33 0,78
Methods

item3a 0.43 0.17 0.61
item3b 0.03 0.00 0.06
item4ada 0,87 0,92 0.83
item4ab 0.20 0.00 0.33
item5 0.63 0.67 0.61
item6a 0.80 0.83 0.78
item6b 0,03 0,00 0.06
item7a 0,73 0.67 0.78
item7b 0.03 0.08 0.00
item8a 0.50 0.42 0.56
item8b 0.47 0.50 Oo.44
item9o 0.33 0.17 O.44
item1O 0.10 0.00 0.17
itemlla 0.37 0.33 0.39
iteml1l1b 0,57 0.58 O.56
iteml12a 0.90 0.92 0.89
item12b 0.50 0.50 0.50
Results

item13 0,77 0.58 0.89
item13a 0.93 0.92 0.94
item13b 0.87 0.83 0.89
item14a 0.03 0.00 0.06
item14b 0,00 0.00 0.00
item15 0.90 0.83 0.94
iteml1l6 0.80 0.67 0.89
item17a 0.57 0.42 0.67
item17b 0,00 0,00 0.00
item18 0.40 0.33 O.44
item19 0.00 0.00 0.00
Discussion

item20 0,67 0,42 0,83
item21 0.30 0.17 0.39
item22 0.87 0,92 0.83
Other information

item23 0.33 0,00 O.56
item24 0.07 0.00 O.11
item25 0.67 0.67 0.67

Table 5. Item CONSORT compliance, by time periods, expressed as percentage of RCTs reporting the item

5. CONCLUSION

The main conclusion of this study is that the reporting quality of RCTs for Memantine treatment in Dementia published
from 2000 to 2019 is far from optimal. Additionally, this study offers a general view of Memantine RCTs, grouped in

different categories.

The Mean and Median “Overall CONSORT compliance” were only 47.5% (41.5% - 53.4%) and 51.5% respectively.
The percentage of RCTs with “Greater than 75% overall compliance” was 0%. There were 6 out of 38 (15.79%) under-
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reported items (reported in less than 75% of RCTs): 1b, 4b, 10, 14a, 19, 24. All these results provide a strong evidence of
huge gaps in reports of critical information regarding the RCTs.

We must admit that some of the items were usually justifiably non-applicable (3b, 6b, 7b, 14b, 17b). On the other hand,
some critical items (1b — Structured summary, 19 — Harms) were completely null, despite of being very important. Most of
the readers due to time and access limitations use only abstracts and, additionally one of the most crucial points we need to
consider before making a decision to implement a therapy is the risk of adverse events'” '*. We must note here that these
specific numbers derived from the strict evaluation procedure in compliance with the CONSORT recommended specific
extensions for Abstracts and Harms respectively (as specified in the CONSORT 2010 checklist). The results regarding item
1b were negative, because, although most of the articles reported most of the sub-items, some specific sub-items
(randomization, masking, registration) were Systematically missing. Similarly, regarding item 19, although most of the
articles reported harms in general, none of them reported harms which had very low frequency and none of them reported
separately patients who had multiple adverse events.

Making comparisons between articles published before and after revision of CONSORT statement in 2010, we saw that
there was a significant improvement. The Median “Overall CONSORT compliance” was 41% in first period (2000 — 2009)
and 57% in second period (2010 — 2019), (Mann — Whitney U, p = 0.027). Significant differences between categories of
RCTs grouped by the number of randomized participants (n) were found. The results of median scores were 13%, 50%
and 53%, for small (n < 30), medium (30 < n < 100), and large (n > 100) trials respectively (Kruskal - Wallis, p = 0.019).
Based on these results, we could claim that the revision of CONSORT statement, as well as the conduct of bigger trials, is
related with improved quality of RCTs reports.

On the other hand, the current Journal Impact Factor and the journal‘s current CONSORT endorsement were not linked
with improved reporting quality, as the differences between these groups were not significant. The Median scores in low (IF <
3), medium (3 < IF < 7), and high (IF > 7) Impact Factor ranked journals were 42%, 49% and 49%, respectively (Kruskal -
Wallis, p = 0.233), and the Median scores of CONSORT endorsers and CONSORT non- endorsers were 47% and 58%
respectively (Mann — Whitney U, p = 0.425). These results could seem to be in some way embarrassing because we could
conclude that maybe the Editors have not really connected the quality of their journals and the CONSORT endorsement yet
with actual implement of CONSORT guidelines.

Regarding the different items of the CONSORT checklist, grouped in semantic categories, the percentages of RCTs with
“Greater than 75% compliance per group of items” were 47% (Title /Abstract and Introduction), 3% (Methods), 0% (Results),
23% (Discussion), and 3% (Other Information), respectively. Additionally, the Mean “CONSORT compliance per group of
items” was respectively as follows: 59.2% (Title /Abstract and Introduction), 44.2% (Methods), 47.9% (Results), 61.2%
(Discussion), 35.5% (Other Information). Based on these numbers, we could claim that the problem of sub-optimal reporting
referred in every part of the RCTs article.

The above mentioned results are quite similar to other comparable studies'" °. In 2019, Rikos et al.'® in their study
regarding RCTs in Restless Legs Syndrome found that the mean overall CONSORT compliance was 56.6%. In 2002,
Huwiler — Miintener et al."” in their study regarding RCTs in general, found that the median score of CONSORT compliance
was 12.5 in a 25-item scale. Special attention we should give to studies addressing the problem of suboptimal reporting of
specific items regarding Abstracts'” ', Allocation concealment method, Implementation®” ! and Harms **. More specifically,
in 2018, Baulig et al."® in their study regarding RCTs abstracts on age — related- macular degeneration health care, found that
none of the 136 selected abstracts reported all 16 sub-items. Contrary to our study, other authors evaluated the items
regarding Structured summary and Harms more positively'* ', probably adopting a more liberal implementation of
CONSORT guidelines.

The conclusions could be cautiously generalized for other RCTs of drug therapies for different diseases. On the one
hand, this study refers to an extent number of articles (n=30), published in different time periods in a variety of medical
journals, regarding RCTs for a commonly prescribed top drug (Memantine) treatment in a global widespread disease
(Dementia), including 7,321 participants in total. The results are in general compliant to other similar studies. The strength of
this review was the thorough implementation of CONSORT 2010 checklist (and specially the extensions for Abstracts and
Harms) to the letter. On the other hand, we have to declare that there are important limitations to the interpretation of our
study. First of all, the whole evaluation procedure was performed only by one person. We must keep in mind that most of the
items and sub-items are not clear enough for anyone to give a simple ‘YES’ or ‘NO’ response regarding compliance to
CONSORT statement. Moreover, the evaluator was not blind to authors, journal and publication period of each article
(reader’s bias). It is obvious that subjectivity is a very weak point of our study. Another limitation is that we used the 2010
revision of CONSORT statement for all the articles, independently from the publication period. Finally, we must say that the
CONSORT checklist was not designed to be an evaluation tool. On the contrary, this checklist was designed to have a
supportive guiding role for authors and editors.

The general feeling is that the RCTs regarding Memantine treatment in Dementia are not adequately reported. We
assume that the great ambitions for writing and publishing a clinical study, combined with the urgent need to find a therapy
for Dementia may have led to sub-optimal quality reporting. Miscommunication of scientific information is a huge waste.
Scientists (as well as Avrtificial Intelligence machines™) need clear, detailed and transparent articles. All the information
described by each one of the CONSORT items is important for Researchers, Biomedical Industry and Authorities. Developers
of reporting guidelines, editors, authors and funders should collaborate with each other to standardize the RCTs reports'> **.
Finally, we strongly believe that the actual implementation of CONSORT statement will decisively improve the reporting
quality of articles for the benefit of the whole scientific community and society.

9

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 21:27:31 EEST - 167.114.118.212



AovpdmovAog ATOGTOAOG Metamtoyokn Amhopatiky Epyacio — 2019

6. REFERENCES

1. Breitner, J. C. S. (2006). Dementia—Epidemiological Considerations, Nomenclature, and a Tacit Consensus
Definition. Journal of Geriatric Psychiatry and Neurology, 19(3), 129-
136. https://doi.org/10.1177/0891988706291081

2. World Health Organization. (2019) ICD-11 for Mortality and Morbidity Statistics. Version: 04/2019. Dementia.
Retrieved from https://icd.who.int/browse1 1/l-m/en#/http://id.who.int/icd/entity/546689346

3. World Health Organization. (2019) Dementia. Retrieved from  https://www.who.int/news-room/fact-
sheets/detail/dementia

4. European Medicines Agency. (2019) H. Lundbeck A/S. Ebixa (Memantine) [Summary of Product Characteristics].
Retrieved from https://www.ema.europa.eu/en/documents/product-information/ebixa-epar-product-
information_en.pdf

5. Thomas SJ, Grossberg GT. Memantine: a review of studies into its safety and efficacy in treating Alzheimer's
disease and other dementias. Clin Interv Aging. 2009;4:367-77. Epub 2009 Oct 12. Review. PubMed PMID:
19851512; PubMed Central PMCID: PMC2762361.

6. Dou KX, Tan MS, Tan CC, Cao XP, Hou XH, Guo QH, Tan L, Mok V, Yu JT. Comparative safety and
effectiveness of cholinesterase inhibitors and memantine for Alzheimer's disease: a network meta-analysis of 41
randomized controlled trials. Alzheimers Res Ther. 2018 Dec 27;10(1):126. doi: 10.1186/s13195-018-0457-9.
PubMed PMID: 30591071; PubMed Central PMCID: PMC6309083.

7. Schulz KF, Altman DG, Moher D. CONSORT 2010 Statement: updated guidelines for reporting parallel group
randomised trials. BMC Med 2010;8:18. doi: 10.1136/bmj.c332

8. Concato J, Shah N, Horwitz RI. Randomized, controlled trials, observational studies, and the hierarchy of research
designs. N Engl J Med 2000; 342:1887-92.

9. Moher D, Hopewell S, Schulz KF, Montori V, Gatzsche PC, Devereaux PJ, Elbourne D, Egger M, Altman DG.
CONSORT 2010 explanation and elaboration: updated guidelines for reporting parallel group randomised trials.
BMJ. 2010 Mar 23;340:c869. doi: 10.1136/bm;j.c869. PubMed PMID: 20332511; PubMed Central PMCID:
PMC2844943.

10. Huwiler-Muntener K, Juni P, Junker C, Egger M. Quality of reporting of randomized trials as a measure of
methodologic quality. JAMA 2002;287(21):2801-2804. doi:10.1001/jama.287.21.2801

11. Turner L, Shamseer L, Altman DG, Weeks L, Peters J, Kober T, et al. Consolidated standards of reporting trials
(CONSORT) and the completeness of reporting of randomised controlled trials (RCTs) published in medical jour-
nals. Cochrane Database Syst Rev 2012;11:Mr000030. doi: 10.1002/14651858. MR000030.pub2

12. CONSORT group. (2019) CONSORT statement. Retrieved from http://www.consort-statement.org/

13. Glasziou P, Altman DG, Bossuyt P, et al. Reducing waste from incomplete or unusable reports of biomedical
research. The Lancet 2014; 383:267-76.

14. Clarivate Analytics. (2019) 2018 Journal Citation Reports® Retrieved from
https://jcr.clarivate.com/JCRLandingPageAction.action

15. CONSORT group. (2019) Endorsers. Retrieved from http://www.consort-statement.org/about-consort/endorsers1

16. Rikos D, Dardiotis E, Aloizou AM, Siokas V, Zintzaras E, Hadjigeorgiou GM. Reporting Quality of Randomized
Controlled Trials in Restless Legs Syndrome Based on the CONSORT Statement. Tremor Other Hyperkinet Mov
(NY). 2019 Jun 18;9. doi: 10.7916/d8-0f2v-aq62. eCollection 2019. PubMed PMID: 31413890; PubMed Central
PMCID: PMC6691606.

17. Hopewell S, Clarke M, Moher D, Wager E, Middleton P, Altman DG, Schulz KF; CONSORT Group. CONSORT
for reporting randomized controlled trials in journal and conference abstracts: explanation and elaboration. PLoS

10

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 21:27:31 EEST - 167.114.118.212


https://doi.org/10.1177/0891988706291081
https://icd.who.int/browse11/l-m/en#/http://id.who.int/icd/entity/546689346
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.ema.europa.eu/en/documents/product-information/ebixa-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/ebixa-epar-product-information_en.pdf
http://www.consort-statement.org/
https://jcr.clarivate.com/JCRLandingPageAction.action
http://www.consort-statement.org/about-consort/endorsers1

AovpdmovAog ATOGTOAOG Metamtoyokn Amhopatiky Epyacio — 2019

Med. 2008 Jan 22;5(1):¢20. doi: 10.1371/journal.pmed.0050020. PubMed PMID: 18215107; PubMed Central
PMCID: PMC2211558.

18. Ioannidis JP, Evans SJ, Getzsche PC, O'Neill RT, Altman DG, Schulz K, Moher D; CONSORT Group. Better
reporting of harms in randomized trials: an extension of the CONSORT statement. Ann Intern Med. 2004 Nov
16;141(10):781-8. PubMed PMID: 15545678.

19. Baulig C, Krummenauer F, Geis B, Tulka S, Knippschild S. Reporting quality of randomised controlled trial
abstracts on age-related macular degeneration health care: a cross-sectional quantification of the adherence to
CONSORT abstract reporting recommendations. BMJ Open. 2018 May 22;8(5):¢021912. doi: 10.1136/bmjopen-
2018-021912. PubMed PMID: 29789352; PubMed Central PMCID: PMC5988143.

20. Montori VM, Bhandari M, Devereaux PJ, Manns BJ, Ghali WA, Guyatt GH. In the dark: the reporting of blinding
status in randomized controlled trials. J Clin Epidemiol. 2002 Aug;55(8):787-90. PubMed PMID: 12384193.

21. Mills E, Loke YK, Wu P, Montori VM, Perri D, Moher D, et al. Determining the reporting quality of RCTs in
clinical pharmacology. Br J Clin Pharmacol 2004;58(1):61-65. doi: 10.1111/j.1365-2125.2004. 2092.x

22. Hodkinson A, Kirkham JJ, Tudur-Smith C, Gamble C. Reporting of harms data in RCTs: a systematic review of
empirical assessments against the CONSORT harms extension. BMJ Open. 2013 Sep 27;3(9):€003436. doi:
10.1136/bmjopen-2013-003436. PubMed PMID: 24078752; PubMed Central PMCID: PMC3787508.

23. de Bruijn B, Carini S, Kiritchenko S, Martin J, Sim I. Automated information extraction of key trial design elements
from clinical trial publications. AMIA Annu Symp Proc. 2008 Nov 6:141-5. PubMed PMID: 18999067; PubMed

Central PMCID: PMC2655966.

24, Stevens A, Shamseer L, Weinstein E, Yazdi F, Turner L, Thielman J, Altman DG, Hirst A, Hoey J, Palepu A, Schulz
KF, Moher D. Relation of completeness of reporting of health research to journals' endorsement of reporting
guidelines: systematic review. BMJ. 2014 Jun 25;348:23804. doi: 10.1136/bm;j.g3804. Review. PubMed PMID:
24965222; PubMed Central PMCID: PMC4070413.

11

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 21:27:31 EEST - 167.114.118.212



AovpdmovAog ATOGTOAOG

7. APPENDIX A - CONSORT checklist

Title and abstract

Introduction
Background and objectives

Methods
Trial design

Participants

Interventions

Outcomes

Sample size

Randomisation:
Sequence generation

Allocation concealment
mechanism

Implementation

Blinding

Statistical methods

Results

Participant flow (a diagram is

strongly recommended)

Recruitment

Baseline data
Numbers analysed

Outcomes and estimation

la
1b

2a
2b

3a
3b

4a

4b

6a

6b

7a

7b

8a
8b

10

11a

11b

12a
12b

13a

13b
14a

14b
15
16

17a

17b

Identification as a randomised trial in the title

Structured summary of trial design, methods, results, and conclusions (for specific
guidance see CONSORT for abstracts)

Scientific background and explanation of rationale

Specific objectives or hypotheses

Description of trial design (such as parallel, factorial) including allocation ratio
Important changes to methods after trial commencement (such as eligibility criteria),
with reasons

Eligibility criteria for participants

Settings and locations where the data were collected

The interventions for each group with sufficient details to allow replication, including
how and when they were actually administered

Completely defined pre-specified primary and secondary outcome measures, including
how and when they were assessed

Any changes to trial outcomes after the trial commenced, with reasons

How sample size was determined

When applicable, explanation of any interim analyses and stopping guidelines

Method used to generate the random allocation sequence

Type of randomisation; details of any restriction (such as blocking and block size)
Mechanism used to implement the random allocation sequence (such as sequentially
numbered containers), describing any steps taken to conceal the sequence until
interventions were assigned

Who generated the random allocation sequence, who enrolled participants, and who
assigned participants to interventions

If done, who was blinded after assignment to interventions (for example, participants,
care providers, those assessing outcomes) and how

If relevant, description of the similarity of interventions

Statistical methods used to compare groups for primary and secondary outcomes

Methods for additional analyses, such as subgroup analyses and adjusted analyses

For each group, the numbers of participants who were randomly assigned, received
intended treatment, and were analysed for the primary outcome

For each group, losses and exclusions after randomisation, together with reasons
Dates defining the periods of recruitment and follow-up

Why the trial ended or was stopped

A table showing baseline demographic and clinical characteristics for each group
For each group, number of participants (denominator) included in each analysis and
whether the analysis was by original assigned groups

For each primary and secondary outcome, results for each group, and the estimated
effect size and its precision (such as 95% confidence interval)

For binary outcomes, presentation of both absolute and relative effect sizes is
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Ancillary analyses

Harms

Discussion
Limitations

Generalisability
Interpretation

Other information
Registration
Protocol

Funding

18

19

20

21
22

23
24
25
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recommended

Results of any other analyses performed, including subgroup analyses and adjusted
analyses, distinguishing pre-specified from exploratory

All important harms or unintended effects in each group (for specific guidance see
CONSORT for harms)

Trial limitations, addressing sources of potential bias, imprecision, and, if relevant,
multiplicity of analyses

Generalisability (external validity, applicability) of the trial findings

Interpretation consistent with results, balancing benefits and harms, and considering
other relevant evidence

Registration number and name of trial registry
Where the full trial protocol can be accessed, if available

Sources of funding and other support (such as supply of drugs), role of funders
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8. APPENDIX B - List of articles included in the analysis (sorted by the most recent).
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K, Tomaska J, Segal Y, Peduzzi PN, Guarino PD. Effect of vitamin E and memantine on functional decline in Alzheimer
disease: the TEAM-AD VA cooperative randomized trial. JAMA. 2014 Jan 1;311(1):33-44. doi:
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Phillips P. Donepezil and memantine for moderate-to-severe Alzheimer's disease. N Engl J Med. 2012 Mar
8;366(10):893-903. doi: 10.1056/NEJMoal 106668. PubMed PMID: 22397651.
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