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Abstract

Objectives: To investigate the main characteristics and theigien of outcomes
between updated and original systematic reviews)YSR

Study Design and Setting:We searched PubMed and Embase.com on 31 March
2019, and included 30 pairs of updated and origBfas. We calculated changes in
outcomes and the precision of effect size estimiatagdated SRs, compared with
original SRs. Review Manager 5.3 software was agbpb create forest plots
showing comparable outcomes.

Results: The average update time was 56.0 months, and ioipg new trials (23
SRs, 76.7%) was the main reason for the update.p@med with original SRs, 24
(80.0%) updated SRs included more randomized cdtedrdrials (RCTs) and 22
(73.3%) updated SRs involved a larger number oept. Of the 130 comparable
outcomes, only three (2.3%) outcomes were obsewidd a significant change in
three SR updates. No new data from RCTs were aadesl (27.7%) outcomes during
the update process. Of the 94 outcomes includimgevedence, 83 (88.3%) showed
an improvement in precision, 5 (5.3%) showed a es®, and 6 (6.4%) did not
exhibit changes in precision.

Conclusion: Updating SRs could increase the precision of roostparable outcomes,

although the conclusions of almost all updated B8 similar to original SRs.

Keywords: Meta-analysis; Update; Treatment effect, Evidenedgamty, Outcome

change; Meta-epidemiology



What is new?

Key findings

® Systematic reviews did not exhibit outcome chartyesg the update process.

® Updating systematic reviews could increase the igiet of estimates of
treatment effects.

® Most updated systematic reviews only briefly ddserihe reasons for updating
and some cannot be identified as updated SRs.

What this adds to what was known?

® This study compared the general characteristicjsstal methods, and the
precision of outcomes between updated SRs andhati§Rs.

What is the implication and what should change now?

® Researchers, journal editors, and peer reviewarslgHully assess the need for
updates and encourage authors to clarify the detaflasons for the updates.

® Future research should fully consider multiple dastwhen updating systematic
reviews to ensure that the results of systematiewss better guide the clinical

practice and avoid wasting resources and time.

1. Introduction

Systematic reviews (SRs) are fundamental scienafitivities [1, 2], and help



clinicians keep up with the pace of medical literatby summarizing a large amount
of evidence and explaining the differences in rssbletween studies [3]. It was
estimated that more than 8,000 SRs were indexelldadline annually, which is
equivalent to a threefold increase over the pasadie [4, 5]. SRs are increasingly
used in medical decision-making, pointing out thesation of future research,
formulating clinical policies, and combining thesbevidence with clinical practice [6,
7]. However, if the SR report is incomplete or thmplementation method is flawed,
the role of the SR in decision-making will be liett[8]. When health care workers
apply the results of SRs in practice, they shoufd &ssess the validity of the SRs [9].
However, there is abundant evidence showed thatethdts of SRs may be outdated
with the progress of research, and an SR is madulug/hen it is kept up to date
[10-12].

The panel for updating guidance for the SRs grafmes an update of SRs as a
new version of the published SRs [10]. Updating 8&s include newly published
studies and some gray literature, which can regudsication bias and improve the
credibility of the results of SRs [11-13]. Becaussstematic reviews are relatively
more influential in evidence-based clinical deaisinaking compared to other study
designs, it has been suggested that regularly ingdat systematic reviews is needed
to ensure that the evidentiary basis is currentptete, and as precise as possible
[14-16]. Updated SRs may generate new and very rii@pb information, but the
process of updating the SR is time-consuming abdriaus, and may also inflate

type | errors [10, 17, 18]. Previous studies hawarearized methods and strategies



regarding when and how to update SRs [19], idedtiihe signals for the need to
update SRs [20], tested the effectiveness of sfieglisearch strategies for updating
SRs [21], and determined characteristics that rieemlestimate the risk of conclusion
changes in SR updates [22]. However, there wasla d& empirical evidence on
differences in characteristics and outcome chahgtgeen updated and original SRs.
The primary objective of this study was to invesateythe general characteristics
of included SRs and compare these factors betwpéeated SRs and original SRs of
health care interventions. The secondary objectiias to examine whether the
updated SRs exhibited outcomes change and whepigatad SRs improved the
precision of outcomes. We did not attempt to expldahe differences of
methodological and reporting quality between updl&Rs and original SRs, as these

were already reported in our previous study [23].

2. Methods

2.1. Search strategy

We conducted comprehensive electronic searchegshiM®d and Embase.com to
identify updated SRs from inception to March 3, 208earch terms included the
following words: “systematic review”, “meta-analysis”, “indirect cparison”,
“indirect treatment”, “mixed treatment comparisofihultiple treatment comparison”,

and “update”. A combination of subject terms angivkerds was used and we made



appropriate adjustments of vocabulary and gramraawden different databases. We
applied no restriction on publication date. Therdeastrategies are presented in
Appendix Word 1.Reference lists of relevant SRs were manually searcfor

potentially eligible studies.

2.2. Inclusion and exclusion criteria

Eligibility criteria are the same as those reporite@ur previous research [23].
Systematic reviews of interventions with or withoumeta-analysis that met the
following criteria were included: (1) was a reviemticle and explicitly described
methods of study selection, and explicitly reportieel methods of evidence synthesis
[5, 24]; (2) all the original SRs and updated Siduded only randomized controlled
trials (RCTs) or quasi-randomized controlled tritéds evaluate clinical effects of
health care interventions (including pharmaceutiagénts, surgeries, and health
technologies); and (3) all the original SRs andaipd SRs were published in the
English language.

We excluded following studies: (1) SRs that incldideoth RCTs and
nonrandomized studies or only included nonrandodhstedies; (2) SRs did not focus
on health care interventions such as etiology, rbag, and prognosis; (3) SRs did
not clearly state "update” in the titles or arts;lé4) the original SR or updated SR is a
Cochrane review; (5) the second analysis of previSR; (6) overviews of SRs,

methodological reviews, umbrella overviews, scopimg rapid reviews, review



protocols, abstracts, conference proceedings,eitetd to editors.

2.3. Study selection

The retrieved records were imported into EndNote (®®omson Reuters
(Scientific) LLC Philadelphia, PA, US) for managemeThe titles and abstracts of
the identified records from the electronic databasarch were screened by two
independent reviewers (Y.G. and Y.T.C.) to detesmirthey met the inclusion criteria.
Then, the same two reviewers retrieved the fult té#xall possibly relevant studies
and assessed the eligibility of each study accgrdinthe inclusion criteria. If we
identified SRs with more than one updated vergio®,most recent one was included.

Conflicts were resolved through discussions withial reviewer (J.H.T.).

2.4. Data extraction

We developed a data extraction form using Microgoftel 2016 (Microsoft
Corp, Redmond, WA, www.microsoft.com) through dssions with the review team
and revised it after piloting on a random of fiv&sS Then, one reviewer (Y.G.,
K.L.Y., Y.T.C., or S.Z.S) extracted data from timeluded SRs and a second reviewer
(J.H.T.) checked the extracted data. The detailath dncluded: (1) general
information: first author, year of publication, euty of the corresponding author,

number of authors, journal name, subject, detdilsncusion criteria, number of



included studies, and number of participants; (lity of RCTs included in updated
SRs and original SRs: random sequence generatlonatgon concealment, blinding
of participants and personnel, and blinding of oote assessment; (3) main results:
summary measures, effect size, 95% confidenceval®r(95% CIs), andP value.
Disagreements were resolved by consensus or byighassion with a third reviewer

(JH.T).

2.5. Data management and analysis

We compared the general characteristics betweeatepp&Rs and original SRs.
Frequency and percentage were used for categorar@bles, and median and
interquartile range were used for continuous vdembWe used the Chi-squared test
or Fisher exact test (if a contingency table comgdia cell with five or fewer events)
to assess the differences in categorical data angamametric statistical approach
(two-sample Wilcoxon rank-sum test) or Studentst-ter continuous data [5, 24].
The analyses were conducted using IBM SPSS Statigti24.0 (Armonk, NY: IBM
Corp).

To determine whether updates exhibited an outcohenge, we extracted
comparative outcomes from the updated SRs andnatigbRs. Outcomes were
considered comparable when the updated SR anditiirad SR evaluated the same
interventions and outcome indicators. Then, weutated the ratio of effect size, the

difference of standardized mean differences, aadlifierence of mean differences to



determine whether there was a change in outcomeg usie extracted data of
comparative outcomes. Analyses were conducted lnyguSTATA (13.0; Stata

Corporation, College Station, Texas, USA Stata).al¢e used Review Manager 5.3
software (Cochrane Collaboration, Oxford, UK) toeate forest plots showing

comparable outcomes to compare the precision akethdts.

3. Results

3.1. Screening results

The systematic search in PubMed, Embase.com, &emmnee lists yielded 4997
records, with 2214 duplicates. After screeningesithnd abstracts of the remaining
2783 records, 2536 were considered irrelevant awotu@ed. Further assessing the
full-text and retrieving the relevant original SBfsthe remaining 247 records, a total
of 60 SRs was included for the analyses, includfigupdated SRs and 30 original
SRs.The flowchart of the screening process is presentégppendix Figure 1. The

full lists of included SRs can be found in AppenWrd 2.

3.2. General characteristics of included SRs

The included SRs were published between 1994 at8 20th the majority of

them (70.0%) published after 2007 (Figure 1). 6@ $Rre conducted in 19 countries,
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and the United Kindom ranked first, with 12 publioas (Appendix Figure 2). The
included SRs covered a wide range of disease aaegd0 (16.7%) focused on
neoplasms, 8 (13.3%) related to diseases of tlelatory system, and 6 (10.0%)
focused on diseases of the musculoskeletal systeinc@nective tissue and diseases
of the digestive system, respectively (Figure 2).

Table 1 summarized the characteristics of the deduSRs. 20 original SRs and
26 updated SRs published in journals with impactdid between 0.0 and 9.0, and
there was no significant difference between theatgul SRs and original SRs. 70.0%
of the SRs completed by one to six authors. Thelanesumber of RCTs included in
original SRs was 13.5, and the median number ofplesrwas 1625. The updated
SRs included a median of 18.5 RCTs involving a mediumber of 2419 patients,
and significant differences were observed in thenler of included RCTs and
samples between the updated SRs and original S&tse(T). Only 36.7% of the
original SRs conducted subgroup analyses, 40.0%rpeed sensitivity analyses, and
no original SRs performed meta-regression analy8esfor updated SRs, 53.3%
performed subgroup analyses, 33.3% conducted sdtysianalyses, and 6.7%
conducted meta-regression analyses. The publicdtias was evaluated in seven
original SRs and six updated SRs, and significablipation bias was reported in two
original SRs and three updated SRs. Of the 60 8Rlyg,two pairs of updated and
original SRs used the Grading of Recommendatiorsegsnent, Development and

Evaluation (GRADE) [25] tool to assess the quadityvidence (Table 2).

Table 1 The characteristics of the included SRs
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Characteristics

Original SRs (n=30)

Updated SRs (n=30) P value

Journal impact factor

0.0to 3.0
3.1t06.0
6.1t09.0
>9.0
Non-SCI

Number of authors
1 to 3 authors
4 to 6 authors
7 or more authors

Number of RCTs included: median (IQR)
Number of patients included: median (IQR)

8(26.7) 11(36.7)

8(26.7) 11(36.7)

4(13.3) 4(13.3)

9(30.0) 4(13.3)

1(3.3) 0(0.0)

10(33.3) 8(26.7)

11(36.7) 13(43.3)

9(30.0) 9(30.0)

13.5(7.75,89.2  18.5(9.75, 30)
1625(6E00) 2419(955, 8898)

0.405
0.405
1.000
0.117
1.000

0.573
0.598

1.000

0.010

0.004

SRs, systematic reviews; SCI, science citation inB&€XTs,randomized controlled trials; IQRyterquartile range.

Table 2 The statistical analyses of the included SRs

Category Original SRs Updated SRs Frequency  Propg@ion
Subgroup analysis conducted? Yes Yes 10 33.3

No Yes 6 20.0

Yes No 3.3

No No 5 16.7

Did not conduct meta-analyses No 2 6.7

Did not conduct meta-analyses Did not conduct raetyses 6 20.0
Sensitivity analysis conducted? Yes Yes 7 23.3

No Yes 10.0

Yes No 16.7

No No 7 23.3

Did not conduct meta-analyses Yes 1 3.3

Did not conduct meta-analyses No 1 3.3

Did not conduct meta-analyses Did not conduct raetyses 6 20.0
Meta-regression analysis conducted?  Yes Yes 0 0.0

No Yes 6.7

Yes No 0 0.0

No No 20 66.7

Did not conduct meta-analyses No 2 6.7

Did not conduct meta-analyses Did not conduct raetyses 6 20.0
Publication bias assessed? Yes Yes 5 16.7

No Yes 1 3.3

Yes No 2 6.7

No No 22 73.3
GRADE used Yes Yes 2 6.7

No Yes 3.3

Yes No 0 0.0

No No 27 90.0

12



SRs, systematic reviews; GRADE, Grading of RecommigmaAssessment, Development and Evaluation.

3.3. Reasons for updating and time interval of tgpda

The 30 original SRs were updated mainly for thdofeing four reasons: to
incorporate new trials (23 SRs, 76.7%), to assdsstiver new evidence will change
the conclusion of the original SR (2 SRs, 6.7%)geess detailed interventions (1 SR,
3.3%), and original SR being criticized for its matiology and interpretation of
results (1 SR, 3.3%). Twenty-five original SRs wengdated once and five were
updated two times. For SRs with one update, theianeaf the update interval was
43.5 months. For SRs with two updates, the meddate time was 51.0 months
from the original SR to the first version of updh®R, and 79.0 months from the first
version of updated SR to the latest updated SRralv&he average update time was

56.0 months, Table 3.

Table 3Reasons for updating and time interval of update

Category Frequency Proportion (%)
Reasons for updating (n=30)
Incorporate new trials 23 76.7
Assess whether new evidence will change the coiocius original SR 2 6.7
Assess detailed interventions 1 3.3
Original SR was criticized for its methodology anterpretation of results 1 3.3
Not reported 3 10.0

Time interval of update (month) (n=30)
SRs with 1 update (n=25)

median (IQR) 43.5(27.25,68.75)

Unclear 5 20.0
SRs with 2 updates (n=5)

Original SR to first updated SR: median (IQR) 51.08301.0)

First updated SR to latest updated SR: median (IQR) .0(38.5,110.5)

Original SR to latest updated SR: median (IQR) 136.0(7181.0)
Overall: mean (IQR) (n=25) 56.0(34.0,79.5)
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SRs, systematic reviews; IQRterquartile range.

3.4. Differences between updated SRs and origiRal S

Five (16.7%) updated SRs were published in a higimgract factor journal
compared to original SRs, but half of the updatBg ere published in lower impact
factor journals. Compared with original SRs, 14.746) updated SRs included more
authors, 24 (80.0%) updated SRs included more R&®,22 (73.3%) updated SRs
involved a larger number of patients. As for changeinclusion criteria, the most
common aspect was the outcome (9, 75.0%), othéorfaincluded population (4,
33.3%), intervention (6, 50.0%), and comparison %8,3%). Appendix Table 1
presents the details of the inclusion criteria. €dering literature search, 14 (46.7%)
pairs searched the same number of databases, af%3.866) updated SRs searched
the years that the original SRs covered. More B8@0% updated SRs incorporated
RCTs that previously included in the original SRsd more than 60.0% updated SRs
included no less than 90.0% of the previously idetl RCTs. The changed

information between updated SRs and original SRansmarized in Table 4.

Table 4 Changed information between updated SRs and ori§iral

Category Frequency Proportion (%)
Whether the impact factors change?

Increase 5 16.7

Reduce 15 50.0

No change 10 33.3
Whether the number of authors changes?

Increase 14 46.7

Reduce 7 23.3

No change 9 30.0

Whether the number of included RCTs changes?

14



Increase 24 80.0

Reduce 4 13.3
No change 2 6.7
Whether the number of included patients change?
Increase 22 73.3
Reduce 4 13.3
No change 1 3.3
Unclear 3 10.0
Change of inclusion criteria (Yes) (n=30) 12 40.0
Changed factors of inclusion criteria (n=12)
Population 4 33.3
Intervention 6 50.0
Comparison 7 58.3
Outcome 9 75.0
Whether to change the number of databases searhad)
Change
Add 10 databases 1 3.3
Add 3 to 4 databases 3 10.0
Add 1 to 2 databases 3 10.0
Reduce 1 database 4 13.3
Reduce 2 databases 3 10.0
No change 14 46.7
Unclear 2 6.7
Whether to search the years that original SRs vemlién=30)
Yes 16 53.3
No 12 40.0
Unclear 2 6.7
Whether to include RCTs included in the original SRas)) (n=30) 25 83.3
Proportion of previously RCTs of original SRs is irdgd in the updated SRs (%) (n=25)
0to 30 1 4.0
31to 50 0 0.0
51 to 70 2 8.0
71 to 90 3 12.0
91 to 99 2 8.0
100 17 68.0

SRs, systematic reviews; RCTs, randomized contrddials.

3.5. Methodological quality of RCTs included in ginal SRs and RCTs newly

included in updated SRs
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Twenty-one (70.0%) original SRs and 23 (76.7%) tgdlasSRs assessed the
methodological quality of included RCTs, althougbsinSRs did not provide results
of individual items. Eight updated SRs and ninggioal SRs reported the result of
random sequence generation for 179 RCTs. There avasgnificant difference
between previously included RCTs and newly incluB€il's on high-risk result®(<
0.001), but no significant differences were foursdween them onnclear risk P =
0.529) and low-risk results?(= 0.163). The previously included RCTs and newly
included RCTs had the similar methodological gyalih items of allocation
concealment B > 0.05). Considering the blinding of participargsd personnel,
relatively more newly included RCTs were rated@as fisk (45.6%), compared with
those previously included (25.5%). Compared to tgi&Rs, original SRs included
less high-risk quality RCTs in terms of blinding @itcome assessmem € 0.002)

(Table 5).

Table 5. Comparisons of methodological quality of previousigluded RCTs in original SRs and newly included
RCTs in updated SRs

Category Frequency  Proportion (%) P value

Random sequence generation (Reported in 8 updatedri8Rsoriginal SRs)

High risk <0.001
Previously included RCTs (n=126) 1 0.8
Newly included RCTs (n=53) 9 17.0

Unclear risk 0.529
Previously included RCTs (n=126) 73 57.9
Newly included RCTs (n=53) 28 52.8

Low risk 0.163
Previously included RCTs (n=126) 52 41.3
Newly included RCTs (n=53) 16 30.2

Allocation concealment (Reported in 8 updated SRGamiginal SRs)

High risk 0.252

Previously included RCTs (n=113) 10 8.8

16



Newly included RCTs (n=70)
Unclear risk
Previously included RCTs (n=113)
Newly included RCTs (n=70)
Low risk
Previously included RCTs (n=113)
Newly included RCTs (n=70)

Blinding of participants and personnel (Reporteddrupdated SRs and 10 original SRs)

High risk
Previously included RCTs (n=141)
Newly included RCTs (n=90)
Unclear risk
Previously included RCTs (n=141)
Newly included RCTs (n=90)
Low risk
Previously included RCTs (n=141)
Newly included RCTs (n=90)
Blinding of outcome assessment (Reported in 4 updaRland 3 original SRs)
High risk
Previously included RCTs (n=31)
Newly included RCTs (n=25)
Unclear risk
Previously included RCTs (n=31)
Newly included RCTs (n=25)
Low risk
Previously included RCTs (n=31)
Newly included RCTs (n=25)

10

79
40

24

20

48

24

57
15

36
41

19
10

12

14.3

69.9
57.1

21.2

28.6

34.0

26.7

40.4
16.7

255
45.6

28.0

61.3
40.0

38.7
32.0

>0.078

>0.259

>0.238

<0.001

<0.002

<0.002

>0.113

>0.602

SRs, systematic reviews; RCTandomized controlled trials.

3.6. Results of comparable outcomes and changeeoisppn

We identified 130 comparable outcomes from 16 antbed30 pairs of included

SRs, of which 97 (74.6%) were outcomes of the lyirdata and 33 (25.4%) were

outcomes of the continuous data. As for the 130papable outcomes, four (3.1%)

changed measures of effect size from the odds tatisk ratio, and the remaining

126 (96.9%) used the same measures of effect Esténates of the updated SRs

17



were consistent with the original SRs for 127 (94) tomparable outcomes, and only
three (2.3%) outcomes were observed with a sigmfichangeR < 0.05) in three SR
updates (Table 6, Appendix Figures 3-6, Appendigld&). However, there were no
new data from RCTs for 36 (27.7%) outcomes durhrey update process. Of the 94
comparative outcomes that included new evideneewildth of the 95% confidence
interval for 83 (88.3%) outcomes was narrowed. $tandard error of 19 (20.2%)
comparable outcomes were reduced between 0.100.2000, 32 (34.0%) were
reduced between 0.0499 and 0.0100, and 5 (5.3%9 mereased between 0.0001
and 0.0600 (Table 6, Appendix Table 3). We furtbempared results of newly
included and previously included RCTs in the updag8Rs, for 47 comparative
outcomes. Six outcomes were found with a statistifierence between the evidence
of new RCTs and previously included RCTs of origigRs(Table 6, Appendix

Figures 7-10).

Table 6 Summaries of comparable outcomes

Category Frequency Proportion (%)
Number of SR pairs with comparable outcomes (n=3&Pa 16 100.0
Number of comparable outcomes 130 100.0

Category of comparable outcomes (n=130)

Binary data 97 74.6
Continuous data 33 254
Measures of the comparable outcomes (n=130)
HR 18 13.8
OR 3 2.3
RR 72 554
OR and RR 4 3.1
SMD 12 9.2
MD 21 16.2
Whether the measures of effect size change (n=130)
Change OR to RR 4 3.1
No change 126 96.9

18



Whether the comparable outcomes change (n=130)

Change 3 2.3
Binary data 2 1.5
Continuous data 1 0.8

No change 127 97.7
Binary data 95 73.1
Continuous data 32 24.6

Whether the comparable outcomes added new RCTs uptleted SRs (n=130)
Yes 94 72.3
No 36 27.7
Whether the precision of the comparable outcomas@h between updated SRs and original SRs (n=94)

Improve 83 88.3
Binary data 58 61.7
Continuous data 25 26.6

Reduce 5 5.3
Binary data 3 3.2
Continuous data 2 2.1

No change 6 6.4
Binary data 3 3.2
Continuous data 3 3.2

Change of standard error of comparable outcomesAjn=9

-1.2000 to -0.1000 19 20.2

-0.0999 to -0.0500 19 20.2

-0.0499 to -0.0100 32 34.0

-0.0099 to -0.0001 13 13.8

0.0000 to 0.0600 11 11.7

Is there a statistical difference between the enddeof newly RCTs and previously RCTs in the comparabtcomes (n=47)

Yes 6 12.8

No 41 87.2

SRs, systematic reviewRCTs, randomized controlled trials; HR, hazard rafi®, odds ratio; RR, risk ratio;
SMD, standard mean difference; MD, mean difference.

4. Discussion

4.1. Summary of findings

We conducted a comprehensive literature search idewtified 30 pairs of

updated and original SRs, which were published 8njcurnals between 1994 and
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2018. There were mainly four reasons for the astbmupdate their original SRs, and
the most common reason was to incorporate neve.tily ten pairs of updated and
original SRs conducted subgroup analyses, no moaa 25.0% pairs of SRs
performed sensitivity analyses, and only two SReloated meta-regression analyses.
It is well known that heterogeneity has a crucmpact on the interpretation of the
results of SRs, while sensitivity analysis, subgranalysis, and meta-regression
analysis are the main methods for exploring hetmedy. Therefore, future research
should conduct these analyses to explore heterdageimemake the results of the
meta-analysis more credible. GRADE system is a toat can be used to rate the
quality of evidence of SRs and other bodies of evid, and the Cochrane
Collaboration recommended authors to use GRADEaformportant outcomes in
their SRs [25, 26]. The previous study has inditdbat reviews with a high level of
certainty in the results assessed by the GRADE wak less likely to change by
adding newevidence [10]. GRADE can help interpret changesesults between
original and updated systematic reviews, as welledis decide whether to update SRs
[10]. However, the current study found only 8.3% tbé included SRs used the
GRADE to assess the quality of evidence. Thusapi@ication of GRADE needs to
be further promoted.

All the included SRs reported inclusion criterigdémms of specified participants,
interventions, comparisons, and outcomes. The simtucriteria for most updated
SRs remain unchanged, although more detailed iloclusriteria were applied in

some. More than 70.0% SRs assessed the risk obbiasluded RCTs, but no more

20



than 35.0% SRs provided the detailed result ofviddial items. The updated SRs
incorporated more RCTs with high-risk of bias retyag random sequence generation
and blinding of outcome assessment, compared ¢inatiSRs. However, compared

with RCTs previously included in original SRs, thewly included RCTs more often

clarified the blinding of participants and persdnfiédese, to some extent, indicated
that the quality of previously included RCTs andavlyeincluded RCTs was generally

similar.

We identified 130 comparable outcomes from sixt@amrs of original and
updated SRs. Among the 130 outcomes, only three viaind to have statistical
differences between the updated and original SRe Statistical difference was
changed for one binary outcome after changing teasure of effect size from the
odds ratio to risk ratio without new evidence addeding the update process. The
other two outcomes incorporated new RCTs addittoR€Ts previously included in
the original SRs. The new evidence may contribatihé change in the overall effect
size. There were no changes for 96.9% of the outsamthe SR updates, including
those (27.7%) that did not integrate new evidenaend the update process. This
result is consistent with findings from a previaitady [22], in which Bashir et al.
applied classification trees to model the risk @ficdusion changes in SR updates and
found that 68.0% of the SRs did not exhibit a clang the conclusion in their
updates. Therefore, we can conclude that the eesfltmost updated SRs are
generally consistent with results of the originRIsS

Based on a comparison of standard errors of eféed estimates for 94
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comparable outcomes, we observed that 88.3% of aleomes showed an

improvement in precision. Outcomes with fewer rand®d controlled trials are

expected to have wider confidence intervals [2Ter€fore, the incorporation of new
trials in updated SRs will increase the sample aizé improve the precision of the
results. However, the precision was reduced in dweomes after incorporating new
evidence in updated SRs. Six outcomes did not é&dithange in precision, but their
effect size may have changed. Overall, the pretisfceffect size estimates could be

improved for most comparable outcomes in updatesl SR

4.2. Implications for future research

A previous study, published in 2007 by Moher etsalimmarized the methods
and strategies describing when and how to updaséersmtic reviews [19]. The
current study found that the updated SRs couldeas® the precision of most
outcomes, although almost all the results of ugl&Rs were consistent with the
results of the original SRs.

The average update time of SRs was 56.0 monthghwhay not be optimal.
The Cochrane collaboration recommended that SRedhe updated based on need
and priority [28]. It is difficult to know when ai\gen review might become out of
date, but tools have been available to help determthen a review needs to be
updated [10, 28, 29]. Previous studies indicateat tipdating meta-analyses may

result in biased treatment estimates and inflagpd t error rates [30]. Therefore, we
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should take the appropriate approach to updateabfee appropriate time interval.
Otherwise, it will not only waste resources andeitout also produce inaccurate
results and even mislead clinical practice. Futesearch should fully consider the
need for updating, including treatment charactesststatistical methods, clinical
endpoints, availability of resources, and the inhpdi¢reatment on public health when
updating SRs to ensure that the results of SRerbgtide the clinical practice [19].
Recently, a novel approach to SR updating, liviggtematic reviews have been
developed [31], by continually incorporating newidence as it becomes available.
Although there are many challenges in statisticalhmds, production processes, peer
and editorial review, and publication [31-33], igi SRs may be particularly
important in fields where research evidence isdigpemerging, current evidence is
uncertain, and new research may change policyamtipe decisions [28, 32]. Future
reviewers can reasonably adopt living SRs to redlnedime of translating results of
new research into health practice and reduce trsewaf research investment by
society [32].

Our study also revealed that the overall qualityR@Ts was low, and most SRs
did not provide the result of individual items afaiity assessment. Therefore, further
research should clearly provide the results of igualssessment and incorporate
high-quality RCTs to provide more reliable evidenb&jority of the included SRs
did not conduct subgroup analyses, sensitivityyaisl and meta-regression analysis,
so the exploration of heterogeneity still needbgamproved. Most updated SRs only

briefly described reasons for updating and some &iReot be identified as updated
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SRs which should be considered in the peer-revigwamd editorial process.
Researchers, journal editors, and peer revieweosllghfully assess the need for

updates and encourage authors to clarify the detadasons for the updates.

4.3. Strengths and limitations

To be the best of our knowledge, this is the Sisidy to investigate the general
characteristics, statistical analyses, and metlogidl quality of included RCTs of
updated SRs and original SRs, and to compare theispyn of outcomes between
updated and original SRs. We also assessed changatcomes after including new
evidence in updated SRs. There are also some fiomgin our study. First, only SRs
of RCTs published in English were enrolled, so fivadings may not apply to SRs
published in other languages and SRs of other tgueh as cohort studies and
observational studies [5]. Second, although thislystincluded 60 SRs in total, the
number of comparable SRs and comparable outcomesrather small, and the
available evidence was not sufficient for condugtistratified analyses. Third,
outcome changes and differences in precision magffeeted by different systematic
review methods, although we have compared the ptpn| intervention, comparison,
outcomes and statistical methods between updatsdaS® original SRs to make the
outcomes comparable, and performed analyses usiegcomparable outcomes.
Fourth, analyses associated with effect estimafesomparable outcomes were

restricted as some outcomes did not integrater@igind new evidence during the
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update process. Finally, we did not include Cocérsystematic reviews because of
time and resource restrictions in the current stadg we plan to conduct a study to
compare the characteristics and outcomes of Coehmanews between the updated

SRs and original SRs.

5. Conclusions

Updating SRs could increase the precision of eséisnaf treatment effects for
most comparable outcomes, although the resultslbst all updated SRs were
similar to the original SRs. Future research isunegl to fully consider multiple
factors when updating SR to ensure that the resfil&8Rs better guide the clinical

practice and avoid wasting resources and time.
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Figure legends

Figure 1. Published years of the included SRs.

Figure 2. Categories of disease of included SRs (accordmglD-11). Not
applicable indicates that the topic of included $IBss not focus on diseases, such as

the use of frozen plasma and the promotion of exatubreastfeeding.

Supplementary files

Appendix Word 1. Search strategies of PubMed and Embase.

Appendix Word 2. List of included SRs.

Appendix Table 1 Summary of inclusion criteria.

Appendix Table 2. Summary of comparable outcomes and comparisompdéted

SRs and original SRs in comparable outcomes.
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Appendix Table 3. Comparison of the precision of comparable outcobetsveen
updated SRs and original SRs.

Appendix Figure 1.The flowchart of the screening process.

Appendix Figure 2. Countries of the included SRs.

Appendix Figure 3. Comparable outcomes between updated SRs and ¢or&fRsain
dichotomous variables of the (A) hazard ratio, ¢Bjis ratio, (C) risk ratio.
Appendix Figure 4. (Appendix Figure 4A, Appendix Fgure 4B). Comparable
outcomes between updated SRs and original SREhotdimous variables of the risk
ratio.

Appendix Figure 5. Comparable outcomes between updated SRs and ¢or&fRsain
continuous variables of the standardized meanrdifiee.

Appendix Figure 6. Comparable outcomes between updated SRs and or&fRsain
continuous variables of the mean difference.

Appendix Figure 7. Comparable outcomes between previously included sSR&d
newly included RCTs in dichotomous variables of (hghazard ratio, (B) odds ratio.
Appendix Figure 8. (Appendix Figure 8A, Appendix Fgure 8B). Comparable
outcomes between previously included RCTs and nemgluded RCTs in
dichotomous variables of the risk ratio.

Appendix Figure 9. Comparable outcomes between previously included sR&d
newly included RCTs in continuous variables of #tendardized mean difference.
Appendix Figure 10. (Appendix Figure 10A, AppendixFigure 10B). Comparable

outcomes between previously included RCTs and newluded RCTs in continuous
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variables of the mean difference.
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What is new?

Key findings

® Systematic reviews did not exhibit outcome changes during the update process.

® Updating systematic reviews could increase the precision of estimates of
treatment effects.

® Most updated systematic reviews only briefly describe the reasons for updating
and some cannot be identified as updated SRs.

What this adds to what was known?

® This study compared the general characteristics, statistical methods, and the
precision of outcomes between updated SRs and original SRs.

What istheimplication and what should change now?

® Researchers, journa editors, and peer reviewers should fully assess the need for
updates and encourage authors to clarify the detailed reasons for the updates.

® Future research should fully consider multiple factors when updating systematic
reviews to ensure that the results of systematic reviews better guide the clinical

practice and avoid wasting resources and time.



