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A. Ilepidnyn

Ewayoyn: Ano mv apyn g movonuiog Covid-19, apketéc Tuyoomonpévesg KAVIKES
dokée (TKA) mov efetdlovv v amotedeopatikdtnra tov tocilizumab og
voonievduevoug acbBeveic pe Covid-19, éyovv onpocievtel pe avtikpovoueva
anoteléopata. H avapopd g modttog twv RCTs sivan kaipiag onpociog yuo v

e€aymyn aoQUADY GUUTEPUGLATOV.

Y1oyor: Koplog o10y0¢ TG HeAETNG €lvorl va 0EIOAOYNGEL TV TTOIOTNTO AVOPOPES TV
TUYOOTOMUEVAOV  KAMVIK®V OOKIU®V TOV OPOPOLY TNV  OTOTEAECUOTIKOTNTO TNG
yopnynong tootmlovudunng o€ acbevelc mov voonAevoviow pe Covid-19,

dnuoctevpévey and to 2020 £oc to 2021, ue Bdon ™ MMAwon CONSORT.

Mé0odor. Avalntioaue oto Pubmed Olec Tig oyetikéc ava@opés otV ayyYAIKN
yAdooa. Kabe katdAnAn avaeopd eEETACTNKE Y10 T CLUUOPP®OT TNG KE TNV MoTa
37 otoygeiwv g oMAwong CONSORT. H ta&vounon éywve pe Béorn tov cuvieheot

amNyNoNg Tov TePlodkov dnuocicvong oto Journal Citation Reports™ (JCR).

Amoteléoporta: Addeka peléteg Ppédnkav katdAinAeg yio agloddynon. H cuvolkn
uéon Paduoroyia copudpewong CONSORT frav 68% (SD 16,51), pe didueon tun
73% (IQR 29,05). 'E& doxéc (50%) kdrvyav tovidywotov 75% twv otoiyeiov
CONSORT, gvd vafpyov tpergc TKA (25%) pe ooppdpeowon kdto tov 50%. Ot
JOKIEG OV OMUOCIEVONKAY G€ TEPLOOIKA LYNAOTEPNG OMNYNONS TAPOVGINCOV

OTATIOTIKG GNUOVTIKY HEYAADTEPT GLUUOpPmon pe T MMrlwon CONSORT (p<0,05).

Yopnépaocpa: H mowdmra avoaeopds tov TKA mov efetalovv v yoprynon
tocmlovpaunng oe acbeveic pe Covid-19 Oewpeiton pérpro. H avagopd g
peBodoroyiag, 10iwg o vmoioywoudg tov peyébovg tov delypatog, 1 amdkpovym

KOTOVOUNG KO 1) €pappoyn Ba propovcav vo BEATIB0VV TepaITép.

Aggarg khewd: Covid-19, toctulovpdunn, TUXOOTOMUEVEG KAWVIKEG OOKLUES,
CONSORT
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ABSTRACT

BACKGROUND: Since the beginning of Covid-19 pandemic, several Randomized
Controlled Trials (RCTs) examining the efficacy of tocilizumab in hospitalized
Covid-19 patients, have been published with conflicting results. Reporting quality of
RCTs is crucial for extracting safe conclusions.

OBJECTIVES: The main objective of this study is to assess the reporting quality of
RCTs examining the efficacy of tocilizumab in hospitalized covid-19 patients,
published from 2020 until 2021 based on the consolidated standards of reporting trials
(CONSORT) statement.

METHODS: We searched Pubmed for all the relevant english-language RCTs. Each
eligible reference was examined for its adherence to the 37-item list of CONSORT
Statement. All the eligible RCTs were ranked according to the Journal Citation

Reports™ (JCR) of the article’s hosting Journal and the associated impact factor (IF).

RESULTS: Twelve studies were found eligible for assessment. The overall
CONSORT compliance score had a mean value of 68% (SD 16,51), and a median
value of 73% (IQR 29,05). Six trials (50%) covered at least 75% of the CONSORT
items, while three RCTs (25%) had adherence less than 50%. Trials published in
higher-ranked journals presented a statistically significant greater compliance with
CONSORT statement (p<0,05).

CONCLUSION: The reporting quality of RCTs examining the efficacy of
tocilizumab in Covid-19 patients is moderate. Methodology reporting, especially
sample size calculation, allocation concealment and implementation issues could be

further improved.

Key words: Covid-19, tocilizumab, Randomized Controlled Trials, CONSORT
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B. INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a respiratory disease induced by a novel
coronavirus (severe acute respiratory syndrome corona virus 2 [SARS-CoV-2])
causing significant morbidity and mortality. Although most people with COVID-19
have only mild symptoms, approximately 10% to 15% have moderate or severe
disease that requires hospitalization and oxygen support, while 3% to 5% require
admission to an intensive care unit (ICU). In severe cases, COVID-19 can be
complicated by acute respiratory distress syndrome (ARDS). Respiratory and multi-
organ failure, are the leading causes of death in patients with COVID-19.

Patients with severe COVID-19 pneumonia present nonspecific inflammatory
responses, including edema and inflammatory cell infiltration in the lungs. Besides
the specific pathogenic effect of SARS-CoV-2, this deleterious excessive and non-
effective host immune response plays an important role during the disease course. It is
related to a hyperinflammatory status comprising a number of proinflammatory
cytokines and chemokines, one of the most predominant being interleukin 6 (IL-6). A
number of immunomodulatory therapies targeting these cytokines have recently
gathered interest and have been tested in COVID-19.

Tocilizumab (TCZ) is an anti—interleukin-6 receptor (IL-6R) monoclonal antibody
that inhibits IL-6 signaling by binding soluble IL-6R and membrane IL-6R and is
currently approved for rheumatoid arthritis, juvenile inflammatory arthritis and
refractory giant cell arteritis. Tocilizumab is also approved for systemic inflammatory
response caused by the massive release of proinflammatory cytokines in response to
iatrogenic disease (eg, chimeric antigen receptor T-cell therapies). These observations
formed the basis for targeting IL-6 as a therapeutic approach for severe COVID-19
disease. Several studies, observational and randomized, addressing the therapeutic
role of tocilizumab in COVID-19 patients have been published during the pandemic
with conflicting results.

Randomized controlled trials provide the best evidence on the efficacy of medical
interventions, when properly designed and performed. Random allocation to
interventions is the only method that minimizes selection and confounding biases.
Nevertheless, even a well-designed and executed clinical trial, should also be clearly
and meticulously reported in order to avoid speculations made by the readers.
Moreover, transparent reporting of methodology and results enables readers to

critically appraise and interpret RCTSs.
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The Consolidated Standards of Reporting Trials (CONSORT) 2010 statement consists
of a 37-item checklist and a flow diagram that guides authors in complete and
accurate RCT reporting. Since its first publication in 1996, it has been endorsed by
hundreds of well-known international journals and has been associated with improved
reporting of randomized trials over time.

Aim of this study is to assess the reporting quality of randomized controlled trials
(RCTs) concerning the efficacy of the IL-6 receptor antagonist tocilizumab in
hospitalized COVID-19 patients, published from 2020 to 2021, using the
Consolidated Standards of Reporting Trials (CONSORT) 2010 statement.

C. METHODS

Search method

We searched Pubmed for all relevant RCTs that investigate the efficacy and safety of
tocilizumab in hospitalized Covid-19 patients, published from 2020 until 2021. Each
eligible trial was examined for its adherence to the 37-item list of CONSORT
Statement. As a search criterion the following terms were used: “tocilizumab” and
“covid-19”. The following filters were used: “Randomized Controlled Trials”,

“English” language and “Humans” for species.

Eligibility criteria

Trials were eligible if they examined patients hospitalized with Covid-19 randomly
assigned to at least two treatment arms, and included one intervention group that
received tocilizumab, and a control group, or another comparator.

Reviews, systematic reviews, meta-analyses, non-randomized studies, observational
studies, retrospective studies, cohort studies, conference abstracts, study protocols and

editorials, were excluded.

Data extraction

The 2010 revised CONSORT statement (http://www.consort-statement.org/) was used

to assess the reporting quality of the eligible trials. The CONSORT Explanation and
Elaboration document was used in conjunction with the statement, as it is
recommended. Data extraction was made by the author of this study. Each of the 37
items of the checklist was rated by 1 point, when adequately reported, O when either

inadequately reported or absent. Regarding certain items, e.g 3b (changes to

[6]

Institutional Repository - Library & Information Centre - University of Thessaly
12/07/2024 18:53:48 EEST - 3.145.104.144


http://www.consort-statement.org/

methods), 6b (changes to trial outcomes), 7b (interim analyses and stopping
guidelines), 11b (description of the similarity of interventions), 12b (subgroup
analyses and adjusted analyses), 14b (why the trial ended or was stopped), 18
(ancillary analyses), when not relevant, they were checked as ‘non applicable’.
Reporting of an item in a different section of the article (title, abstract, introduction,
methods, results, and discussion) was rated by 1. Reporting of an item in the appendix
of a study was also positively appraised, provided there was a relevant reference
inside the text. This rule was not applied to item 8a, where the CONSORT
Explanation and Elaboration Document clearly denotes that “information on the
process of randomization is included in the body of the main article and not as a
separate supplementary file; where it can be missed by the reader.” After the
completion of the evaluation, the sum of the values for each RCT was extracted. The
maximum possible score for an RCT report was 37. The scores were then converted
to a percentage. After the evaluation of all studies, the total score of each item and the

corresponding percentage were calculated by adding the item values for all trials.

Statistical analysis
All the eligible RCTs were ranked according to the Journal Citation Reports™ (JCR)

(https://clarivate.com/webofsciencegroup/solutions/journal-citation-reports/) of the

article’s hosting Journal and the associated impact factor (IF) for 2020. We assumed
that an article published in a higher ranked medical journal would present a closer
adherence to the CONSORT statement, compared to a lower ranked one. In order to
compare the compliance to the CONSORT statement we classified the eligible RCTs
into two groups. We compared RCTs published in medical journals with IF > 30 with
those published in journals with IF < 10. The average compliance score between the
two groups was compared using the non-parametric independent sample Mann-
Whitney U test, after checking for normality with the Shapiro-Wilk’s test. The
statistical analysis was made on the IBM SPSS version 26 package. The cutoff point
for statistical significance was set at the two-sided 0.05 level. A compliance score
with the CONSORT statement > 75% was considered an adequate reporting cut-off,

in accordance with previous studies.
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Fig.1: Flow diagram of the screening process
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D. RESULTS

Initial search in Pubmed under the terms “tocilizumab” and “covid-19” retrieved
1.289 results. A more restricted search yielded 26 clinical trials. Among them, there
were 16 randomized controlled trials. One trial written in Russian language was
excluded. Two trials were also excluded following assessment of the abstract, as their
design was other than randomized (one retrospective, one non-randomized). One
published protocol of a randomized trial was also excluded. A flow diagram of the
screening process is shown in figure 1. Finally, 12 studies were found eligible for
assessment. A list of these 12 RCTs, which included a total of 2834 randomized
patients, can be found in the Appendix. All studies were conducted and published
from 2020 to 2021, during the Covid-19 pandemic. Nine out of 12 studies (75%) were
multicenter. Two thirds of the studies (75%) were open label and only three (25%)

were double-blind, placebo controlled.

Table 1: List of the eligible trials, date of publication, Journal, Impact factor (2020) and CONSORT adherence
score (%)

Study Month/Y ear Journal IF (2020) Number of CONSORT score
Patients (%)
randomized

Stone JH, etal.* Dec 2020 N Engl J Med. 91,2 243 26/37 (70,3%)
Salama C, et al.* Jan 2021 N Engl J Med. 91,2 389 26/37 (70,3%)
Rosas 10, etal. * Apr 2021 N Engl J Med. 91,2 452 31/37 (83,8%)
REMAP-CAP Apr 2021 N Engl J Med. 91,2 895 30/37 (81%)
Investigatorsy

Salvarani C, etal.{ Jan 2021 JAMA Intern Med. 56,3 126 29/37 (78,4%)
Hermine O, etal. | Jan 2021 JAMA Intern Med. 56,3 131 32/37 (86,5%)
Veiga VC, etal. | Jan 2021 BMJ. 39,8 129 28/37 (75,7%)
Soin AS, etal. May 2021 Lancet Respir Med. 30,7 180 28/37 (75,7%)
Zhao H, et al. 8 Jan 2021 Biomed 6,5 26 15/37 (40,5%)

Pharmacother.
Wang D, etal. | Jun 2021 Front Med. 4.4 65 25/37 (67,5%)
Rashad A, et al. 18 Apr 2021 Sci Rep. 43 149 17/37 (45,9%)
Hamed DM, et al. 18 Aug 2021 J Infect Public 3,7 49 15/37 (40,5%)
Health.

*Double-blind, placebo-controlled study. Open-label study. §Single center study.

Eight different scientific journals hosted the included articles (Table 1). Three of them
(JAMA, BMJ, NEJM) are currently CONSORT-endorsing, corresponding to 58%
(7/12) of the articles. One third of the studies (4/12) were published in NEJM, the
journal with the highest IF. According to the IF (JCR) of the hosting journals the
eligible studies were classified into two groups. Eight out of the twelve RCTs (8/12)
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that were used in the analysis, were published in high ranked medical journals (IF >
30) and four (4/12) in lower ranked medical journals (IF < 10). The two groups of the
articles presented a mean CONSORT adherence of 77,71% (SD 5,89) and 48,6% (SD
12,85), respectively. The respective median values were 77,05 (IQR 11,45) and 43,2
(IQR 21,60). A statistically significant greater compliance of articles published in
higher ranked journals was observed, with p=0,004.

The overall CONSORT compliance score had a mean value of 68% (SD
16,51), and a median value of 73% (IQR 29,05). Six trials (50%) covered more than
75% of the CONSORT items, while there were only 3 RCTs (25%) with CONSORT
compliance less than 50%.

Adherence per consort item was also evaluated. The word “randomized” was
used in the title (item 1a) in only 5 trials (41,7%), while item 1b (abstract) was
properly constructed and written in 10/12 studies (83,3%). Introduction (items 2a
and 2b) provides adequate information about trial objectives and hypotheses in all the
assessed RCTs (100%).

In methodology section, items regarding trial design (3a), participants (4a and
4b), and outcomes (6a) were assessed as adequately reported in most of the eligible
trials. In only one RCT (Rosas et al), allocation ratio was not clearly reported
probably due to the ‘adaptive’ design of the trial. In more than half of the studies
(58%) authors have adequately described the interventions (item 5) and the sample
size calculation (item 7a). Items 3b, 6b and 7b were probably not applicable in most
of the studies, but this should be stated in the text. Randomization and allocation
concealment were adequately reported. Sequence generation (item 8a) was
sufficiently reported in 83% of the studies, randomization process (item 8b) and
allocation concealment (item 9) were reported in 7/12 studies (58,3%), whereas
implementation (item 10) in one-third (33,3%) of the studies. Reporting of who was
blinded or aware after assignment to interventions (item 11a) was apparent in 5
studies (41,7%) and similarity of interventions (11b) was described in only two
studies (16,7%) in the supplementary material. Statistical methods used to compare
groups for primary and secondary outcomes (item 12a) were reported in 100% of the
trials. On the contrary, methods for additional analyses were clearly specified in half
of the RCTs (50%).

In the results section, a high compliance rate (above 80%), was observed in

most of the examined fields, with adequate information documenting the flow of
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participants through each stage of the randomised trials (13a, 13b), the periods of
recruitment and follow-up (14a), baseline characteristics (15), and estimated effect
size and its precision (17a). Underreporting was remarked in items 14b, 17b and 18
with compliance rates 33,3%, 16,7% and 41,7%, respectively. Safety data (item 19)
are also properly reported in 83,3% of the RCTs.

In the discussion section, external validity or applicability issues (item 21)
were commented in only 2 out of 12 studies (16,7%), whereas limitations (item 20)
and interpretation (item 22) were reported in most of the studies. Information about
where the full trial protocol can be accessed is given in 75% of the studies and
registration number is reported in 91,7%. The level of involvement by a funder was
stated by the authors in a substantial percentage (83%) of the assessed trials.

In 21 out of the 37 items (56,7%) of the CONSORT checklist the adherence
score of the eligible RCTs was equal or greater than 75%. Seven items (18,9%) of the
checklist were reported in all the examined trials (100%).

The absolute numbers and percentages of RCTs adherent per CONSORT item are
presented in Table 2. A graphical presentation of adherence per CONSORT item is

shown in figure 2.
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Table 2: Absolute numbers and percentages of RCTs adherent per CONSORT item

Section/Topic ftem Description Number of CONSORT
No RCTs (n=12) adherence (%)
Title and abstract la Identification as a randomized trial in the title 512 4L7%
1b Structured summary of trial design, methods, results, 10712 833%
and conclusions
Introduction 2a Scientific background and explanation of rationale 12112 100%
b Specific objectives or hypotheses 12112 100%
Methods
Trial design 3a Description of trial design (such as parallel, factorial) 1112 91,7%
including allocation ratio
Important changes to methods after trial 2112 16,7%
3b commencement (such as eligibility criteria), with
reasons
Participants 4a Eligibility criteria for participants 12112 100%
4b Settings and locations where the data were collected 1112 91,7%
The interventions for each group with sufficient details 712 58,3%
Interventions 5 to allow replication, including how and when they were
actually administered
Completely defined pre-specified primary and 1712 91,7%
Outcomes 6a secondary outcome measures, including how and when
they were assessed
6b Any changes to trial outcomes after the trial 2112 16,7%
commenced, with reasons
Sample size a How sample size was determined 812 66,79
7b When applicable, explanation of any interim analyses 512 4L,7%
and stopping guidelines
Randomization
Sequence generation 8a Method used to generate the random allocation 10712 833%
sequence
8b Type of randomization; details of any restriction (such 2 58,3%
as blocking and block size)
Mechanism used to implement the random allocation 2 58,3%
Allocation concealment 9 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 4112 333%
Implementation 10 enrolled participants, and who assigned participants to
interventions
If done, who was blinded after assignment to 512 aL7%
Blinding 11a interventions (for example, participants, care providers,
those assessing outcomes) and how
11b If relevant, description of the similarity of interventions 2112 16,7%
Statistical methods 12a 12/12 100%

Statistical methods used to compare groups for primary
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Results

Participant flow

Recruitment

Baseline data

Numbers analyzed

Qutcomes and estimation

Ancillary analyses

Harms

Discussion

Limitations

Generalizability

Interpretation

Other information

Registration

Protocol

Funding

12b

13a

13b

l4a
14b

15

16

17a

17b

18

19

20

21

22

23

24

25

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 analyzed for the primary outcome

For each group, losses and exclusions after
randomization, 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 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

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

6/12

11/12

10/12

10/12

4/12

12/12

11/12

12/12

2/12

5/12

10/12

10/12

2/12

12/12

11/12
9/12

10/12

50%

91,7%

83,3%
83,3%
33,3%

100%

91,7%

100%

16,7%

41,7%

83,3%

83,3%

16,7%

100%

91,7%

75%

83,3%
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Fig.2: Graphical presentation of adherence per CONSORT item
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E. DISCUSSION

In this study, we used the CONSORT statement 2010 to evaluate the reporting
quality of all the RCTs conducted and published during the Covid19 pandemic,
examining the efficacy of the Interleukin-6 Receptor Antagonist, tocilizumab, in
hospitalized patients with symptomatic coronavirus disease. This is a treatment that
has been used off-label in Covid-19; however, randomized, controlled trials to date
have largely been negative, with the most positive study showing a decreased risk of
mechanical ventilation but no benefit on survival.

Twelve articles written in English fulfilled the criteria of randomized
controlled studies. The CONSORT compliance score of the eligible trials ranged from
40,5% (minimum) to 86,5% (maximum), with a median value of 73%. Reporting
quality was regarded as moderate, considering a cut-off value of 75% as adequate, in
consistency with a number of published studies. Half of the RCTs had a compliance
score > 75% and were assessed as adequately reported. An association between IF and
reporting quality has been previously suggested, but this finding was not confirmed
by some authors. In our study, the mean CONSORT adherence score was
significantly greater in the highest ranked journals, which are also CONSORT
endorsing.

Allocation concealment (item 9), implementation (item 10) and blinding
(items 1la and 11b) were among the least reported items. According to previous
reports, only 18% of all randomised trials indexed on PubMed, reported any
allocation concealment mechanism. Failure to adequately conceal the random
allocation sequence until interventions are assigned may contribute to bias in
estimating treatment effects. Those who enroll or obtain informed consent from
participants should not be aware of the next assignment in the sequence, in order to
avoid selection bias.

Blinding cannot always be implemented. Still, it is recommended that the
authors should always state who was blinded, regardless of whether blinding is
possible, (that is, participants, healthcare providers, data collectors, and those
assessing outcomes). Notably, in the assessed trials, blinding was not applicable in 9
out of the 12 RCTs (75%), as they were open-label. Three trials (25%) were double-
blind, placebo-controlled, but in only two of them there was an adequate reporting of
the blinding procedure (in supplementary material). As stated by some authors, an

open label design certainly poses a significant limitation, in estimating the treatment
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effect. However, the possibility of conducting a robust double-blind placebo-
controlled trial in a period of emergency is challenging. In addition, as it has been
consistently reported and clinically observed, this monoclonal antibody rapidly lowers
fever and serum CRP level in patients with COVID-19, thus making allocation
concealment unlikely.

As most of the studies were multicenter, there was a lack of standardized
treatment across trial sites and countries. Although ‘standard’ or ‘usual’ care provided
according to local practices was not thoroughly described, item 5 (interventions) was
positively appraised, unless drug intervention was not sufficiently reported.

Item 24 (where the full trial protocol can be accessed, if available) although the most
underreported item in a previous relevant study (Rikos et al), in the current
assessment it was reported in 9 RCTs (75%). Moreover, items involving
interpretation of the results, trial limitations, sources of potential bias, registration
number and funding issues are well-reported in more than 80% of the studies. In
contrast, comments regarding generalizability to other populations (external validity

and applicability of the trial findings) are reported in only 2 (16,7%) of the studies.

F. CONCLUSION

In conclusion, a moderate adherence to the CONSORT statement was found in
randomized controlled studies questioning the efficacy of tocilizumab in hospitalized
Covid19 patients. Methodology reporting, especially sample size calculation,

allocation concealment and implementation issues could be further improved.
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