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Dear Prof. Knottnerus,
Dear Prof. Tugwell,
Accompanying this letter, please find our manuscript with the title “GRADE Guideline: Rating the certainty
in time-to-event outcomes – Study limitations due to censoring of participants with missing data in
intervention studies” for publication as part of the GRADE Guidelines series in the Journal of Clinical
Epidemiology.
The article presents a guidance that aims to assist systematic review and guideline authors with the
identification and assement of potiential bias introduced by informative censoring in the analyses of timeto-event outcomes. Furthermore, it discusses the incorporation of the results of such assessments into the
GRADE approach. It was developed by the GRADE time-to-event project group and approved by the
GRADE working group and the GRADE guidance group.
The guidance builds on previous articles that were developed within the GRADE time-to-event project group
and published in the Journal of Clinical Epidemiology. This includes a methodological systematic review
where we identified serious diffiuclties of systematic review authors in the calculation and presentation of
time-to-event outcomes. Unpublished results have shown that only a minor proportion of authors are aware
of potential bias introduced by informative censoring. These findings were confirmed in a survey that
authors of this manuscript performed among the editorial straff of multiple Cochrane review groups.
As part of our own daily engagement in systematic reviews as editors, authors, and contributors to
Cochrane and the GRADE working group, we have seen the urgent need for a guidance to raise awareness
to potential study limitations that are distinct for time-to-event outcomes and their analyes.
We believe that our guidance will be well placed in the Journal of Clinical Epidemiology given its established
evidence-based and methodological profile and ensure that our manuscript and the submitted materials
have not been published and are not under consideration for publication elsewhere.
Thank you very much for your consideration.
Yours sincerely,
Nicole Skoetz and Marius Goldkuhle

GRADE Guideline 29:
Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants
with missing data in intervention studies

Response to reviewers
Comments from the editors and reviewers:
-Reviewer 1
The authors provide GRADE guidance for the consideration of study limitations (risk of bias)
due to missing participant outcome data for time-to-event outcomes in intervention studies.
The article is well written and very clear. I have only one major comment to improve the
current manuscript.
We thank the reviewer for his thoughtful and elaborate comment that substantially
improved the manuscript. In order to comply with the comments, we have
reconstructed individual participant level data from our example 1 and performed the
analyses as suggested by the reviewer.
Furthermore, we have adapted the manuscript on several segments to increase its
clarity. All additional changes are marked in the “Revised Manuscript with Changes
Marked” file. These changes did neither alter the content nor the structure of the
article. We sincerely hope that our additional changes are in line with the peer
reviewer’s ideas.
The authors often claim that the risk of bias due to missing participant outcome data for timeto-event outcomes in intervention studies can be severe. They discuss two examples. I would
recommend to apply the technique by Guyot P et al. (Enhanced secondary analysis of survival
data: reconstructing the data from published Kaplan-Meier survival curves. BMC Med Res
Methodol. 2012; 12: 9) to one of these examples. With this method, one is able to receive
individual data. Then, one could mimic the situation which is discussed here (page 15):
“Where the distribution of individuals lost to follow-up over-time unquestionably differs
between the arms, for example a high number of early censoring in one arm versus late
censoring in the other arm, this may indicate the dependence of these censoring events.
Differences in early censoring are especially relevant here because they can, in most
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situations, be more easily associated with missing follow-up data than “end-of study
censoring”.”
In example 1 (figure 2), I would suggest to classify the early censored data within 7 days (as
marked in figure) as “missing participant outcome data”. And then apply the procedure as
proposed by the authors and provide a demonstration of “5. How censoring participants with
missing follow-up data may affect the results of the Study.” This would be pragmatic and
convincing.
A recent example of this method is also given here: Lambert, J et al. Infectious disease
consultation for candidaemia. The Lancet Infectious Diseases, 2020, Volume 20, Issue 2, 164
– 165
Again, we want to thank the peer reviewer for suggesting the approach, which we
gladly followed. Given the clarity of the survival curve for example 1, we were able to
reconstruct outcome event and censoring time points directly from the available
survival curve. We compared the hazard ratio and confidence intervals resulting from
our directly reconstructed dataset with the hazard ratio and confidence intervals
calculated for a dataset we reconstructed following the approach by Guyot et al. and
found a closer correspondence to the original estimates with our manually extracted
data. Furthermore, since the approach by Guyot et al. assumes independent censoring,
we found that an extraction where we were able to include the majority of censoring
time points without further assumption is preferable for our cause. For these reasons,
we finally chose the manually extracted dataset for the imputations suggested by the
reviewer. In accordance with the reviewer’s suggestion we then imputed events for all
participants which were censored prior to seven months in order to illustrate the
uncertainty that is added by early censoring to survival analyses. We included a
scenario to the manuscript where all participants censored within the first seven
months of follow-up experience the event of interest one month after the censoring
time-point. We sincerely hope that our approach and the resulting changes to our
manuscript comply with the reviewer’s ideas.
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The following sections have been added to the manuscript and the appendix to comply
with the reviewer’s suggestions:
5.3. Illustration of the uncertainty introduced through early dependent censoring to
comparisons
In order to illustrate the impact of early depended censoring on survival analyses, we
reconstructed individual participant data from the analysis of overall survival in a
study by Denis et al. (32) (see also section 6.1). In this study example the number of
censored participants was different between the groups, particularly in the beginning
of follow-up. Given the transparent reporting of outcome and censoring events in the
available survival curve (Figure 2), we were able to reconstruct event and censoring
time points for the individuals in each group (see Appendix A3). Box 1 provides a
detailed description of the study example and Appendix A3 provides a summary of our
proceeding to reconstruct survival data. We verified the consistency of our
reconstructed dataset with the approach presented by Guyot et al. (33), that allows
recreating individual participant level data from published survival curves, and
recalculated hazard ratios and Kaplan-Meier survival curves.
To demonstrate the impact of early censoring on results, we considered a hypothetical
scenario in which all participants who were censored prior to seven months of followup experience the event one month after censoring, i.e. these data are no longer
censored but are counted as events. This assumption represents the extreme case of a
very large positive correlation between early censoring and the experience of the
event of interest.
Appendix A4 figures 1 and 2 show the Kaplan-Meier survival curves for the
reconstructed dataset and the hypothetical scenario. The original hazard ratio
resulting from the authors’ analysis is 0.32 (95% confidence interval (CI) 0.15 to
0.67). The hazard ratio resulting for the data we reconstructed from the published
survival curve was 0.32 (95% CI 0.15 to 0.65) showing that our reconstructed data set
is nearly identical to the original one. The original analysis indicates a substantial
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survival advantage for participants in the experimental arm under the questionable
assumption of independent censoring.
Appendix A4 figures 1 and 2 illustrate that a positive correlation between early
censoring and the experience of the event of interest leads to an overestimation of the
survival probability in both study arms. As more participants in the intervention arm
are censored prior to seven months compared to the control arm (26 participants
versus 19 participants), the hazard ratio increases to 0.69 (95% CI 0.44 to 1.07) in the
hypothetical scenario. This illustrates that the effect estimation is biased if there is a
positive correlation between early censoring and the experience of the event of interest
and additionally a higher proportion of censored participants in the intervention arm.
Therefore, there is a loss of certainty in the results of survival analyses in the case of
substantial censoring, particularly throughout the early periods of follow-up and
where no information is available on the reasons for censoring.

Appendix A3. Reconstruction of survival data to illustrate the impact of early
dependent censoring
To illustrate the impact of early dependent censoring on comparisons, we
reconstructed individual participant data from the survival curves published for the
analysis of overall survival in the article by Denis et al. (32). The study shows an
unbalanced number of censored participants particularly during early follow-up, with
more censored participants in the intervention arm compared to the control arm.
Given the clear reporting in the survival curves, we were able to reconstruct outcome
event and censoring time points for the individuals in each of the compared groups.
We verified our proceeding with the algorithm presented Guyot et al. (33) that allows
to reconstruct individual participant level data from published survival curves. The
algorithm attributes a constant rate of censoring to intervals in between outcome
events and time-points for which a number of individuals at risk is reported. It
therefore works optimal assuming independent censoring. Under the objective of our
illustration, we decided not to directly use the dataset resulting from the algorithm
4
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proposed by Guyot and colleagues but to work with individual patient data that we
reconstructed directly from the published survival curve. Nevertheless, we used the
data set produced under application of the algorithm to confirm the consistency of our
manually extracted data by comparing the data points retrieved through both
approaches.
We extracted data with the software DigitizeIt (www.digitizeit.de), which allows to
assign each point on the survival curve a corresponding time-point on the x-axis. We
marked all declines of the curve as outcome event and all crosses as censoring timepoints. The reported curve for the experimental arm was unclear for two censoring
events in the first interval (0 to 5 months) and the last interval (over 15 months)
respectively, which were not directly identifiable on the curve, but must have occurred
in these intervals as indicated by the number of individuals at risk. Similarly, for the
curve representing survival in the control arm, two censoring events were not
identifiable within the first interval (0 to 5 months). For all scenarios we assumed the
missing censoring events to have happened on the last possible time-point of this
interval (4.99 and 18.99 months). In the so retrieved dataset, we modified the survival
data of participants censored within the first seven months of follow-up to illustrate
the impact of early dependent censoring. We present a hypothetical scenario where all
participants censored prior to seven months of follow-up experience the outcome event
one month after the original censoring. Subsequently, we calculated hazard ratios
with the Cox proportional hazards model and present Kaplan-Meier survival curves.
All statistical analyses were performed using the software R (56). We want to point out
that our imputation does not claim to compare a difference in treatment effects, but to
illustrate the loss of certainty that is introduced to survival analyses through a high
degree of censoring particularly during the early period of follow-up.
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Appendix-figure 1: Kaplan-Meier survival curves calculated from the individual
participant level data reconstructed from the analysis of overall survival in Denis et
al. (32). (figures in higher resolution are included in the submitted manuscript file)
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Appendix-figure 2: Kaplan-Meier survival curve calculated from the individual
participant level data reconstructed from the analysis of overall survival in Denis et
al. (32). Participants who were censored prior to seven months of follow-up in both
study arms were set to experience the outcome event one month after original
censoring. (figures in higher resolution are included in the submitted manuscript file)
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Abstract
Objective: To provide Grading of Recommendations, Assessment, Development, and
Evaluation (GRADE) guidance for the consideration of study limitations (risk of bias) due to
missing participant outcome data for time-to-event outcomes in intervention studies.
Study Design and Setting: We developed this guidance through an iterative process that
included membership consultation, feedback, presentation and iterative discussion at meetings
of the GRADE Working Group.
Results: The GRADE working group has published guidance on how to account for missing
participant outcome data in binary and continuous outcomes. When analysing time-to-event
outcomes (e.g. overall survival, time-to-treatment failure) data of participants for whom the
outcome of interest (e.g. death, relapse) has not been observed are dealt with through
censoring. To do so, standard methods require that censored individuals are representative for
those remaining in the study. Two types of censoring can be distinguished, end of study
censoring and censoring because of missing data, commonly named loss to follow-up
censoring. However, both types are not distinguishable with the usual information on
censoring available to review authors. Dealing with individuals for whom data is missing
during follow-up in the same way as individuals for whom full follow-up is available at the
end of the study increases the risk of bias. Considerable differences in the treatment arms in
the distribution of censoring over time (early versus late censoring), the overall degree of
missing follow-up data and the reasons why individuals were lost to follow-up may reduce the
certainty in study results. With often only very limited data available, review and guideline
authors are required to make transparent and well-considered judgements when judging risk
of bias of individual studies and then come to an overall grading decision for the entire body
of evidence.
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Conclusion: Concern for risk of bias resulting from censoring of participants for whom
follow-up data is missing in the underlying studies of a body of evidence can be expressed in
the study limitations (risk of bias) domain of the GRADE approach.

Keywords
GRADE; Certainty of the evidence; Time-to-event outcomes; Survival analysis; Risk of bias;
Loss to follow-up; Censoring missing data.
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What is new
Key findings


Analysis methods for time-to-event outcomes deal with participants for whom
outcome data is unavailable through censoring. Two types of censoring, end of study
censoring and censoring because of missing data (commonly named loss to follow-up
censoring), have to be differentiated.



Censoring of individuals with missing follow-up data mayis likely to violate the
assumption of independence of censoring and increases the risk forof biased results.



The magnitude of bias resulting from censoring of participants with missing data
depends on several factors. An increasing degree of dependent censored observations
and difference among the study arms, increases the risk of biased resultsbias.

What are the implications and what should be changed?


Often the, reasons why individuals in studies were censored and the time-points of
censoring are not availableunavailable to systematic review and guideline authors.
Systematic review and guideline authors who therefore have to make risk of bias
judgements for primary studies based on the distribution of censoring over time or the
degree and reasonsof missing participant follow-up data is missing.



Systematic review and guideline authors need to make GRADE judgements across the
body of evidence for study limitations resulting from censoring of participants with
missing data considering all available information, including the possibility of
carrying out sensitivity analysesanalysis by temporarily removing studies
withassessing whether studies at high risk of bias or studies wherein which there are
some concerns yield different results.
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1. Introduction:
The Grading of Recommendations, Assessment, Development, and Evaluation (GRADE)
working group has defined domains that can limit the certainty in a body of evidence (1-6).
Within its study limitations domain (i.e., risk of bias), the GRADE approach has issued
guidance on how to account for missing participant outcome data for binary and continuous
outcomes (6, 7). That guidance proposes conducting sensitivity meta-analyses making
assumptions about the outcomes of participants with missing data, to test the robustness of the
findings of the primary meta-analysis (7, 8).
WhileAlthough the basic principles for the assessment of aassessing risk of bias associated
with missing participant outcome data in binary outcome analysis are applicablealso apply to
time-to-event analysis as well, there are certain conceptual discrepancies that result in a
different assessment and detection of a potential bias inissues uniquely applicable to time-toevent outcomes. In contrast to binary data analysis, time-to-event studies, which assess not
only whether an event of interest occurs, but also the time taken for that event to occurwhen it
occurs, typically follow patients for varying periods of time. Because time-to-event analyses
allow to include data from individuals with variable lengths of follow-up, those for whom
follow-up data becomes absent during the study interval are typically treated in the same way
as those with regular follow-up until the end of the analysis (i.e. they provided complete data).
Therefore, we here refer to missing follow-up data to describe thatcharacterize the situation
when information for an individual becomes absent at a time -point within the intended and
pre-specified observation period. This article discusses GRADE rating of study limitations
associated with missing follow-up data when dealing with time-to-event analysis.
2. Background
2.1. Time-to-event analysis and censoring
7

Time-to-event analysis is also often referred to as survival analysis, in which the “survival
time” describes the time until an event such as death occurs. The most prominent methods to
analyse time-to-event outcomes include Kaplan-Meier curves along with the log-rank test and
the Cox proportional hazards regression model (9, 10). Time-to-event outcomes are often
described by survival rates, defined as the probability that an individual will not have
experienced an event (e.g. “survived”) up to a certain time point, or hazard rates, which can
be interpreted as instantaneous failure rates, meaning an individual’s likelihood of
experiencing an event (e.g. “death”) at a certain time point given that the event has not
occurred up to this time point.
The most prominently applied relative effect measure is the hazard ratio, which is the ratio of
hazards between two groups. It is commonly obtained from the Cox proportional hazards
regression model, which adjusts for relevant covariates and confounders. A univariateAn
unadjusted hazard ratio can also be derived indirectly using other analytical techniques, like
the Kaplan-Meier method or the log-rank test (10, 11).
A core feature of time-to-event analysis is the consideration of “censoring” which occurs
when a particular patient completes his/herpatients complete their follow-up period without
having experienced the event of interest. Censored observations are included in analyses to
optimize the efficiency that time-to-event analysis provides over simple binary data analysis
(12)(12). If the time to an event and censoring are not included in the calculation of the (log)
hazard ratio, it equals the (log) relative risk.
To include censored observations in time-to-event analyses, general methods of survival
analysis require an assumption of non-informative and independent censoring. Violations of
this assumption introduce risk of bias. For interested readers we provideAppendix A1
provides a short review of the definition of non-informative censoring and its relation to
independent censoring in the appendix (Appendix A.1).. In accordance with established
8

training resources for time-to-event analysts (13)(13), we will use the concept of independent
and dependent censoring to describe situations under which censoring may lead to distortion
of analysis results.
Independent censoring assumes thatoccurs when censored participants and those remaining
under observation have the same probability of experiencing the event of interest, as if the
censored individuals were “randomly drawn” during the course of follow-up (13, 14)(13, 14).
An example for censoring mechanisms independent from the survival time (and also noninformative) is administrational closure of a study. Differences in the observation times of
participants then are solely a result of the staggered study entry times and the fixed study
closure time as visible in (figure 1) (13, 15).

Figure 1: Types of censoring: For participant 1 the occurrence of the outcome event is
observable. Participants 2 and 3 are censored because of the administrational closure of the
study. The variation in their duration of follow-up and the differing censoring time- points result
from the staggered recruiting phase of the study. Participant 4 is lost from the observation
before the administrational ending of the study and censored for a different reason.

When individuals are censored because of missing follow-up data, this assumption is likely to
be violated. Examples of such situations which may bias results include:


Participants withdraw consent due to physical or mental side effects of an
intervention;



Participants are withdrawn from the observation and censored following switching
treatment as a result of progressive disease;



Investigators fail to locate study participants.

2.2. Reporting of time-to-event data and censoring in primary studies
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The overallFlaws in reporting of time-to-event analyses may be particularly flawed, which
complicatescomplicate their adequate appraisal by systematic review authors including the
assessment of aassessing risk of bias resulting from censoring of individuals with missing
follow-up data (16-19). InsufficientSuboptimal reporting relatesincludes but is not limited to
outcome definitions, the extent and duration of follow-up, precision measures such as the
number of participants at risk at certain time points, and details of statistical model building.
Precise definitions ofAuthors often fail to precisely define censoring mechanisms and, omit
the number of censored participants are likewise often omitted and it is often not known, and
fail to state why individual study participants were censored (16-19).
Other methodological research has shown that even studiesStudies published in leading
medical journals are not immune to reporting errors aslimitations: for instance, one
methodological study found inconsistency between the number of participants reported in the
text/tables as ‘lost before the end of the study’ and those assessed from Kaplan-Meier curves
(20)(20). Prior work has specified minimal reporting items for time-to-event analyses and
survival curves (17, 18, 21, 22). Appendix A.2A2 outlines specific reporting requirements that
allow systematic review and guideline authors to assess the suitabilitypossible risk of bias
resulting from informative censoring.
3. Methods
This guidance was developed by members of the GRADE working group. They included
methodologists, clinical epidemiologists and biostatisticians with experience in systematic
reviews and/or guideline development. The group developed the guidance based on iterative
discussions by email, on conference calls and at a GRADE working group meeting in
Manchester, UK, in October 2018. The final draft of the guidance was presented during the
GRADE working group meeting in Hamilton in June 2019 and was approved following the
group’s standard approval process.
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4. Scope
This guidance aims to support systematic review and guideline authors in the assessment of
the study limitations (risk of bias) due to missing follow-up data for time-to-event outcomes
in intervention studies. Therefore, we hereWe describe an approach to the issue fromthat takes
a systematic reviewer perspective that reliesrelying on information that one could typically
obtain from only the trial report and its accompanying records only. To comply with wellknown resources for systematic review authors to assess the risk of bias in individual studies
and with reference to previous GRADE guidance for rating the certainty of the evidence with
focus on study limitations (risk of bias), we refer to missing follow-up data as the
unavailability of follow-up data for individuals during the study interval (6, 23, 24). This
includes all types of missing data and situations in which the outcome status of study
participants becomes unavailable during the study period irrespective of the reason (e.g.,
patients not available or inappropriately excluded) (24, 25).(25, 26).
The concerning risk of bias arises, for example, when investigators censor individuals for
whom data is missing dependently and include them in the computation of effect measures in
the same way as participants with independent censoring (e.g., those whose follow-up ended
appropriately at the end of the data collection period). Systematic review and guideline
authors seldom have the possibility of knowinginformation regarding the reasons for
censoring for each participant in every eligible study. Consistent with well-known instructions
for systematic review authors, we therefore provide guidance that is primarily aimed at
detecting a potential bias in individual studies (23). Judgements on study level are then used
to inform the risk of bias assessment for an overall body of evidence for one specific(23, 24).
Judgements on study level then inform the risk of bias assessment for an overall body of
evidence separately for each outcome.
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In accordance with the previous GRADE guideline for missing participant outcome data for
binary and continuous outcomes, we giveprovide guidance for systematic review and
guideline authors who assess comparative clinical trials based on aggregated data (7)(7).
Similar to this guideline weWe differentiate the issue of adequately accounting for loss to
follow-up from that of adherence to the intention to treat (ITT) principle, which relates to
analyzing study participants with known data in the groups to which they were allocated (7,
2627).
We focus on risk of bias in the outputs of the “standard” methods of survival analysis and the
Cox model hazard ratio as the single comparative relative effect size measure (16-19). Within
the context of this guidance we assume that the primary study investigators and subsequently
the authors of meta-analyses have chosen the correct method for analysing competing events
for the intended research question.
5. How censoring participants with missing follow-up data may affect the results of the
study
5.1. Censoring of participants leading to over- and under estimation of the survival probability
Similar to binary outcome analysis, the distortion of the outcome probability of the group
under study depends on the outcome probability of those for whom data is missing. In case
data forWhen individuals who are more likely to experience the (negative) event of interest
(e.g.,. death) are also more likely to be missing (positive correlation between the occurrence
of the event and missingness of data), e.g. because they are more likely to be lost to followup, the true survival probability of a study group will inevitably be overestimated (12, 23).
This means that the corresponding true risk of the (negative) event occurrence will be
underestimated. Such an association may occur, for example, if participants with treatment-
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related adverse events are no longer followed-up and are censored at the time of loss to
follow-up.
On the other hand, in case of a negative correlation between the occurrence of the event and
the probability of being censored, the true survival probability for a study group may be
underestimated (and the corresponding true event risk overestimated) (23)(23). AnFor
example for this situation might happen, underestimation of the event-free survival
probability will occur if time-to-treatment failure is assessed in a study comparing the impact
of psychiatric interventions and on time-to-treatment failure participants in one arm
profitbenefit so substantially that they fail to return and are therefore lost from the study.
5.2. Effect of censoring of participants with missing follow-up data on the hazard ratio
Factors that might result in a biased hazard ratio are the frequency of the outcome event of
interest, the treatment effect in terms of the distribution of the outcome event between the
study arms, and the frequency and distribution of censoring because of missing data (e.g.
effect of intervention on the frequency of loss to follow-up). As the impact of dependent
censoring on the hazard ratio cannot be determined based on the observed data (because the
true outcome of censored individuals is not observable)), quantifications of the associated bias
are difficult (15)(15).
Nevertheless, the potential bias resulting from censoring of missing follow-up data can be
substantial, especially when the outcome probability for those for whom data iswith missing
data is considerably increased. In studies evaluating antiretroviral treatment programmes for
HIV in settings with limited resources the, loss to follow-up rates are considerablytypically
high. Performing a systematic review and meta-analysis of studies whereof such programmes
in which individuals lost to follow-up in studies evaluating such programs were actively
traced, for example by telephone calls or social networks, Brinkhof et al. (27) found that the
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mortality among patients lost to follow-up in such studies was considerably increased as well.
In a subsequent study Brinkhof et al. (28) found that the mortality among patients lost to
follow-up was considerably increased. In a subsequent study, Brinkhof et al. (2829) then used
the mortality estimates from their previous systematic review to impute representative
mortality data for individuals lost to follow-up in an evaluation of five antiretroviral treatment
programmes in sub-Saharan Africa. This study and found that survival analysis ignoring
increased mortality among participants lost to follow-up greatly underestimated overall
mortality and leads to a biased the evaluation of the programmeprogrammes.
In most situations, however, the reasons for censoring and the associated prognosis to
experience the event of interest will notwill be availableunavailable to systematic review and
guideline authors. Therefore, similar to assessments of a risk of bias in binary data analysis,
one has to rely on the simplified principle, that the higher the frequency of dependent
censoring of participants for whom (follow-up) data is missing in relation to the event rates
and the greater the difference between the groups, the higher the potential for biased results
(6). Simulations of single arm studies show that the degree of bias is more strongly influenced
by the overall proportion of participants that are censored with an increased/decreased risk to
experience the outcome, and thus dependently, rather than the differences in the hazard
among study participants who are remaining at risk until the end of the observation period
(29). In between-group comparisonsof experiencing the outcome, rather than the difference in
the hazard of study participants who are remaining at risk until the end of the observation
period and those who are censored (30). Between-group comparison simulations show that the
degree of bias in settings with proportional hazards in Cox models is mainly enhanced by the
overall degree and the early time- points of censoring for any reason (3031).
5.3. Illustration of the uncertainty introduced through early dependent censoring to
comparisons
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In order to illustrate the impact of early depended censoring on survival analyses, we
reconstructed individual participant data from the analysis of overall survival in a study by
Denis et al. (32) (see also section 6.1). In this study example, the number of censored
participants was different between the groups, particularly in the beginning of follow-up.
Given the transparent reporting of outcome and censoring events in the available survival
curve (Figure 2), we were able to reconstruct event and censoring time points for the
individuals in each group (see Appendix A3). Box 1 provides a detailed description of the
study example and Appendix A3 provides a summary of our proceeding to reconstruct
survival data. We verified the consistency of our reconstructed dataset with the approach
presented by Guyot et al. (33), that allows recreating individual participant level data from
published survival curves by assuming constant censoring within a given time interval, and
recalculated hazard ratios and Kaplan-Meier survival curves.
To demonstrate the impact of early censoring on results, we considered a hypothetical
scenario in which all participants who were censored prior to seven months of follow-up
experience the event one month after censoring, i.e. these data are no longer censored but are
counted as events. This assumption represents the extreme case of a very large positive
correlation between early censoring and the experience of the event of interest.
Appendix A4 figures 1 and 2 show the Kaplan-Meier survival curves for the reconstructed
dataset and the hypothetical scenario. The original hazard ratio resulting from the authors’
analysis is 0.32 (95% confidence interval (CI) 0.15 to 0.67). The hazard ratio resulting for the
data we reconstructed from the published survival curve was 0.32 (95% CI 0.15 to 0.65)
showing that our reconstructed data set is nearly identical to the original one. The original
analysis indicates a substantial survival advantage for participants in the experimental arm
under the questionable assumption of independent censoring.
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Appendix A4 figures 1 and 2 illustrate that a positive correlation between early censoring and
the experience of the event of interest leads to an overestimation of the survival probability in
both study arms. As more participants in the intervention arm are censored prior to seven
months compared to the control arm (26 participants versus 19 participants), the hazard ratio
increases to 0.69 (95% CI 0.44 to 1.07) in the hypothetical scenario. This illustrates that the
effect estimation is biased if there is a positive correlation between early censoring and the
experience of the event of interest and additionally a higher proportion of censored
participants in the intervention arm. Therefore, there is a loss of certainty in the results of
survival analyses in the case of substantial censoring, particularly throughout the early periods
of follow-up and where no information is available on the reasons for censoring.
6. Suggestions to assess risk of bias resulting from censoring in an individual study
6.1. Identifying risk of bias due to censoring in individual studies
To appropriately assess the potential bias for study results emerging from dependent
censoring of participants for whom follow-up data is missing, reasons why individual
participants were censored for each outcome would be informative. Wherehelpful. When
information onregarding the number of censored individuals with reasons together with the
time- point of censoring isare available, imputation procedures based on assumptions, similar
to those described in the GRADE guidance paper for missing outcome data within binary data
analysis, could be applied to assess the robustness of effect measures to loss to follow-up
(7)(7).
Unfortunately, it is unlikely that review authors will be able to obtain data on the reasons and
time-points for censoring for study participants and the reporting of information on missing
data such as the mechanisms of missingness in RCTs is shown to be flawed (31). Before
assessing a potential bias, it is recommended to gather all available information on possible
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mechanisms for censoring, occasionally from the primary study investigators themselves.
points for censoring for study participants and the reporting of information on missing data
(34). Nevertheless, before assessing a potential bias, gathering all available information on
possible mechanisms for censoring, if possible from the primary study investigators
themselves, is likely to be helpful.
For an informed judgement of risk of bias resulting from censoring of participants because of
missing follow-up data, both the degree and the distribution of censoring among the study
groups over time should be available. In randomized trials with a valid randomization process,
censoring events resulting from treatment independent covariates (independent censoring)
should have a similar distribution over time in both treatment arms. WhereAn unequivocal
difference in the distribution of individuals lost to follow-up over-time unquestionably differs
between the arms, for example a high number of early censoring in one arm versus late
censoring in the other arm, this may, is likely to indicate the dependence of these censoring
events.
Differences in early censoring are especially relevant here because they can, in most
situations, be more easily associated with missing follow-up data than “end-of study
censoring”. In the absence of individual patient data, investigators maywill need to rely on
information about the study participants throughout the course of the study that is available
from reports. Most informative are survival curves and the number of reported individuals at
risk to experience the outcome event across the study period.
It is good practice, even though not consistently done, to indicate in the survival curves the
time points whereat which individuals were censored in the survival curves (16, 22). This is
often done by study authors by marking censoring time- points on the survival curves, e.g. as
vertical lines, or as number of participants censored between given time points displayed
along the number of participants at risk for these time points. This information then allows an
17

assessment of whether censoring happened early or late throughout the observation period and
to assess differences in this distribution between study arms. For
Figure 2 presents an example please see figure 2 wherein which considerably more
participants are censored in the intervention arm during the first months of the study as
indicated by the vertical lines crossing the survival curves of the treatment arms. Box 1
presents a detailed description of the example. (see also section 5.3).
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Figure 2: Kaplan-Meier curve for the outcome overall survival from the study Denis et al
(32). The vertical lines crossing the curves mark censored events. The elliptical form indicates
that the number of early censored individuals is higher in the experimental arm compared to
the control arm. The rectangular form shows that the number of participants at risk to
experience the event for certain time points is reported below the curves for each study arm
and are similar for both groups at 5 and 10 months of follow-up, despite a more favourable
survival probability in the experimental arm. (32). Adapted from “Randomized Trial
Comparing a Web-Mediated Follow-up With Routine Surveillance in Lung Cancer Patients”
by Denis et al., 2017, Journal of the National Cancer Institute, 109(9), p. 6. Copyright 2017
by Oxford University Press. Adapted with permission.
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Box 1: example 1: Denis et al. (32):
In a randomized trial comparing a web mediated follow-up strategy with routine surveillance for participants
suffering from lung cancer, the primary end point was overall survival (OS) defined from random assignment
to death or to the last assessment of patient’s status when the patient was censored. A hazard ratio between
groups was calculated using a Cox proportional hazards model. A total of 133 participants were randomized,
and after exclusions of participants found after randomization to be ineligible, 60 and 61 participants were
included in the modified intention-to-treat analyses in the intervention and the control arms respectively. The
number of reported deaths per arm was 11 versus 26 and the number of relapses 34 versus 36. The study was
closed early at an interim analysis by recommendation of the independent data monitoring board.
The degree of censoring was not reported throughout the study publication. However, an assessment of the
presented survival curve (figure 2) shows substantially more censoring of participants in the experimental
arm, particularly during early follow-up. Despite the visible survival benefits and the statistically significant
hazard ratio in favour of the intervention group, the number of patients at risk is similar for both treatment
arms at months 5 and 10. This suggests that a similar number of individuals who died in the control arm must
have been censored in the intervention arm. This severe imbalance, despite randomization of the participants,
introduces high risk to bias due to censoring of participants with missing follow-up data. In a hypothetical
scenario, where individuals lost to follow-up are more likely than those who were not lost to follow up to die
shortly after censoring, the survival benefit shown by the hazard ratio in the study is likely inflated and
possibly inexistent. Here we would suspect a high risk of bias and, in a situation where only one study is
included in the body of evidence or other included studies have similar imbalances , we would consider
rating down due to study limitations for overall survival.
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If only a survival curve and the number at risk for particular time- points are available and
direct information on the distribution of censoring is not presented (e.g. no censoring marks
on the curves) or assessable (e.g. single marks for censoring not distinguishable on the curve
due to high degree of censoring), it is sometimes possible to estimate the degree of
participants censored for a certain time point from the given information by comparing the
visible survival benefits in the curves and the number at risk for the reported time points
(20).(20). In figure 2, for example, at five and ten months of follow-up, the same or a similar
number of participants at risk are reported in both treatment arms (5 months: 37 versus 36; 10
months: 19 versus 19). Comparing this information with the visible differences in survival
probabilities in the curves, noticeably favoring the experimental arm, allows the conclusion
that substantially more participants have been lost to follow-up in the experimental than in the
control arm. This is because after five and ten months of follow-up, approximately the same
number of individuals that experienced the event (death) in the control arm must have been
lost to follow-up in the experimental arm. ForBox 1 presents a detailed description of the
example see box 1.
In situations whereWhen authors report the number of individuals for several time- points is
reported together with the survival curves, established methods to reconstruct summary timeto-event data also allow to approximateapproximations of the number of individuals censored
within certain time intervals (11, 3335). Where. When authors provide the number of
individuals at risk is given for a sufficient number of time points in the primary study report,
such procedures may also be conclusively used and can support an assessment of the
distribution of censoring in the study arms over time. Considerable variation in the overall
difference and a difference in the distribution in terms of early versus late censoring between
arms can then confirm a high risk of bias and a critical limitation to the effect estimator of a
time-to-event outcome of an individual study. We encourage review and allowing guideline
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authors to carefully and transparently justify their decisions. AnBox 2 and figure 3 provide an
additional illustrative example and the associated survival curve are given in box 2 and figure
3. .
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Figure 3: Kaplan-Meier curve for the outcome invasive disease-free survival from the study
Martin et al (3436) (see Box 2). The number of individuals censored up to the respective timepoints of follow-up are reported along the number of individuals at risk to experience the
outcome at this time point. The number of censored individuals is substantially higher in the
neratinib arm throughout the follow-up period. The number of individuals at risk (excluding
those who experienced the event or were censored) in the placebo arm is substantially higher
than the number of individuals at risk in the neratinib arm. Nonetheless, the neratinib arm is
shown to be beneficial by the HR (<1). Adapted from “Neratinib after trastuzumab-based
adjuvant therapy in HER2-positive breast cancer (ExteNET): 5-year analysis of a
randomised, double-blind, placebo-controlled, phase 3 trial” by Martin et al., 2017, The
Lancet Oncology, 18(12), p. 1694. Copyright 2017 by Elsevier. Reprinted with permission.
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Box 2: Example 2: Martin et al. (3436)
The randomised, double blind, placebo-controlled ExteNET study compared adjuvant neratinib and placebo
in patients with HER2-positive breast cancer after standard locoregional treatment, trastuzumab, and
chemotherapy. The five-year analysis of the primary endpoint invasive disease-free survival which was
defined as time from randomisation to first occurrence of invasive disease and recurrences or all cause death
showed a significant benefit for the intervention. Hazard ratios were derived from a Cox proportional hazards
model and individuals were censored for the primary end-point when they did not re-consent for additional
follow-up at the date of their last physical examination, if disease recurrence did not occur within the 2 years
of follow-up in this study or if they did not have a disease-free survival event within the relevant time-frame
(5.6 months). In each treatment arm 1420 participants were randomized and included in the intention-to-treat
analysis.
While the study publication did not specify the proportion of censored individuals and the respective reasons
for censoring, the survival curve for the primary outcome (figure 3) shows severe imbalances in the number
of censored individuals. The number of censored participants between the time-points is reported together
with the number of participants at risk to experience the event for certain time points below the curves and
for each study arm respectively. The percentages present the proportion of participants who are event-free for
the respective time-points. The number of censored individuals in the experimental arm is substantially
higher than in the placebo arm, especially in the early observational period. This results in a lower number of
individuals is at risk, excluding those who have experienced the event of interest or were censored, at any
time point thereafter in the favored experimental arm. Assessing the times for the beginning of accrual (July
9, 2009), the ending of accrual (October 24, 2011) and the end of the five year follow-up (March 1, 2017)
one can be certain that the early censoring events were due to loss to follow-up, and not to “end-of-followup”, because the minimum complete observation time was at least 5.4 years (from Oct 24, 2011 - March 1,
2017). Given the information outlined above, a judgement of high risk of bias for this study due to censoring
of participants because of missing follow-up data is justifiable. In a hypothetical situation, where a body of
evidence for a certain outcome consists solely of this example, we would consider rating down for study
limitations.
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6.2 What to do when individual studies do not provide the distribution of censoring over time
is not known in individual studies
Review authors often find themselves in situations where thein which they must assess
potential risk of bias through censoring of participants because of missing follow-up data
must be made based on only very limited information (16-19). When the distribution of
censoring over time in individual studies is not clear, but there are serious imbalances in the
number of individuals for whom data is missing (e.g. individuals lost to follow-up
summarized in a study flow-diagram) in the study arms or the reasons for the absence of
follow-up data differ among arms (e.g. provided in a study flow-diagram), we suggest, in
accordance with the Risk of Bias 2.0 tool, concern for a high risk of bias (“probably yes”) for
an individual study outcome. (23, 24). To derive a decision, the instructions for risk of bias
due to loss to follow-up in binary data analysis from the GRADE guideline on study
limitations (risk of bias) should be considered (6). For time-to-event analyses from individual
studies that do not report information regarding the distribution of censoring over time, its
degree, and reasons, we suggest to explicitly statestating that a judgement was not possible
because the required information was absent.
6.3. Individual participant data would be desirable to assess the risk of bias
Within-study sensitivity analyses for censoring, such as best/worst-case scenarios and other
imputation procedures, require individual participant data. If data on individual failure and
censoring times and reasons are available, individual patient data meta-analyses for time-toevent outcomes would allow for a more elaborate assessment of the sensitivity of results to
missing data issues. So, for
For example, such analyses may be possible when data for individuals lost to follow-up can
be imputed based on plausible assumptions for individuals for whom data is missing (7)(7).
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Significant changes in the estimates could then lead to decisions to rate down the certainty of
evidence. Available statistical tests for the independence assumption also require additional
data (35). However, they(37) and are usually impossible to perform, when conducting a
standard systematic review. Simple quantification measures for the completeness of follow-up
in survival analyses also exist, but are usually not included in study reports.
6.4. Rating the risk of bias resulting from censoring of participants because of missing followup data and deriving an overall judgement for an individual study
Indicators

Considerations for the risk of bias through censoring of
participants with missing follow-up data assessment in
individual studies

Time point of censoring considerably

Critical concern for high risk of bias as early censoring is more

different in both arms (early versus late

likely to be due to missing data (e.g. loss to follow-up) as

censoring)

opposed to end of study censoring.

Censoring degree among arms diverging

A high risk of bias is more likely as a different degree and

(Overall number of censored patients

differing reasons for censoring are contradicting with a valid

reported, but distribution over time not

randomization process and thus imply that missingness may

known)

depend on the received intervention (23)

If reasons for censoring are reported (e.g.

A high risk of bias is more likely as a different degree and

summarised in a study flow diagram):

differing reasons for censoring are contradicting with a valid

Different reasons why data for individuals

randomization process and thus imply that missingness may

was missing (e.g. were lost to follow-up)

depend on the received intervention (23)

and different degree between arms.

Table 1: Decision support for judgements of a risk of bias though inappropriate censoring in an
individual study

A judgment on the risk of bias associated with missing data for time-to-event outcomes within
GRADE should be based on the principles outlined in previous guidelines for rating the
quality of the evidence addressing study limitations (GRADE guideline 4), particularly with
regard to the risk of bias associated with missing participant outcome data in a body of
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evidence for both binary and continuous outcomes (GRADE guideline 17) (6, 7). The
assessment criteria specified in this guidance allow to integrateintegration of time-to-event
specific differences (e.g. censoring of individuals for whom data is missing and those who
ended follow-up appropriately) and to support a decision on the presence of a risk of bias.
Table 1 provides considerations that reviewers can be useduse to estimate the extent of the
risk of bias introduced by censoring of participants because of missing data in an individual
study. To derive a decision on the impact of missing follow-up data on the overall risk of bias
for an outcome in an individual study reviewers must consider all other potential study
limitations, for example the including lack of allocation concealment, or the lack of blinding
and selective outcome reporting, within a body of evidence for a particular time-to-event
outcome must be considered. A rating can then be made following thewhich they can judge
risk of bias can following usual GRADE principles of the GRADE approach (6). Accordingly,
aA crucial limitation in one risk of bias criterion, which may include substantial differences in
the degree and distribution in the amount of early and late censoring, or several criteria with
some limitations, which may include considerable difference in the overall degree of
censoring, that aremay be sufficient to lower ones confidence in an effect would allowmerit a
judgement of a serious limitation. In case there is aA crucial limitation for one or more criteria
which are sufficient to substantially lower the confidence in an effect estimate, this would
result in a judgement of a very serious limitation for the outcome of an individual study (6).
These judgements should then inform an overall rating of the GRADE risk of bias domain for
a body of evidence.
7. Making an overall judgement for a body of evidence
To derive a judgment for the risk of bias domain across studies in a body of evidence,
reviewers should apply the usual GRADE principles for study imitations have to be applied
(6): no serious limitations (do not rate down), if the outweighing information is contributed
28

byevidence comes largely from studies ofat low risk of bias; serious limitations (rate down
one level), if the outweighing information is contributed byevidence comes largely from
studies at moderatehigh risk of bias; very serious limitations (rate down two levels), if the
outweighing information contributed byevidence comes largely from studies at very high risk
of bias. Depending on the individual situations one may also consider to exclude
If studies with very serious limitations from the bodyvary in their risk of bias, and results
differ in high and low risk of evidence bias studies, reviewers may base best evidence
summaries on the lower risk of bias studies (6).
In particular, in an appropriately large set of studies, when the potential risk of bias due to
censoring of participants with missing lost to follow-up data differs across studies, sensitivity
analyses excluding studies with a high risk of bias or studies where there are some concerns
should be performed. Review and guideline authors are encouraged to integrate these results
into their overall judgements. In case of substantial changes, including a change of direction
of the pooled effect estimate, systematic review or guideline authors should consider rating
down the certainty of the evidence for study imitations (risk of bias).reviewers can conduct
sensitivity analysis to determine whether results differ in high and low risk of bias studies.
When results differ, reviewers should present best estimates from only low risk of bias
studies.
8. Discussion and further guidance for the assessment of time-to-event evidence
For this guide we chose the prior outlined definitions and concepts, but they are not
unassailable. Well-known resources for the conduct of systematic reviews focus on the hazard
ratio as relative effect measure to include time-to-event data in meta-analyses (36). Therefore,
our guidance focuses on the hazard ratio as(38). Therefore, our guidance focuses on the
hazard ratio as the relative effect measure for time-to-event analysis. In time-to-event analysis
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certain competing risk analyses require censoring of competing events, meaning single or
multiple events precluding the occurrence of the event of interest, by default (13, 37).
Nevertheless, such analyses are likewise susceptible to bias due to censoring of participants
because of missing follow-up data, when individuals are excluded from follow-up and
censored for other reasons. An exception is (13, 39).
Nevertheless, such analyses remain susceptible to bias due to censoring of participants
because of missing follow-up data when individuals are excluded from follow-up and
censored for other reasons. An exception occurs when study authors applied competing risk
analysis methods to account for the particular reasons data is absent, e.g. loss to follow-up, in
their primary analysis.
To illustrate the issues outlined in this guidance we present examples from randomized trials;
some considerations are, however, also applicable also to non-randomized studies with
control arms. In the absence of randomization, confounders may introduce bias because of an
association between censoring time and the outcome of interest and the control of such
confounders plays a critical role (3840). We acknowledge the changeabilitypossible
subsequent progress of the field and will adapt this guidance as necessary.
There is aA great variety of additional approaches to analyze time-to-event data, which are
applied apply less frequently for primary analyses and rarely find their way into metaanalyses. NumerousInvestigators have proposed numerous analytic techniques to test the
sensitivity of single trial results to the dependence of censoring have been proposed. Several,
several of the methodswhich are based on multiple imputation and account for the dependence
of follow-up, taking the distribution of survival events into account.
These approaches are not solely aiming atapplicable to the Cox model, but address KaplanMeier estimators, parametric proportional hazards models and other analysis techniques.
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Practical applications of the methods show substantial bias when the survival expectation of
the censored individuals alters in a negative or positive manner from the expectation of the
individuals remaining on study (39-4741-49). Computationally more advanced methods,
including approaches that explicitly allow for adjustment of dependent censoring are based on
strict assumptions, require a detailed data, and are currently used only for exploratory
purposes only. In situations where. When the results of such procedures are available they can
support a judgement on the consequences of censoring, if properly applied (48-50-52).
Censoring is an important threat to the validity of safety analyses, becauseBecause the
occurrence of adverse events is usually carried out as binary data analysis in contingency
tables., censoring is an important threat to the validity of safety analyses. However, when
comparing adverse events among different studiesstudy arms, all individuals should be
observed for a similar time-period to allow a fair comparison of interventions. Censoring of
participants from individual study arms, for example because of competing events such as
censoring atswitching treatment switching after disease progression, results in varying
observation times among participants and subsequently in diverging average times at risk for
adverse events in comparisons between study arms. Bender et al. (51) pointed out specific
situations where. Bender et al. (53) pointed out specific situations in which the risk of bias
due to inadequate analysis of adverse events led to significant reductions of the certainty in
the evidence in evaluations to inform reimbursement decisions for new drugs by the relevant
authorities in Germany as “greater harm could not be excluded with sufficient certainty”.
Analysis of safety endpoints by means of appropriate time-to-event analysis techniques is
required and should be common practice (52).(54).
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Appendix
Appendix A.1A1: Independent and non-informative censoring
Non-informative censoring, as described by Lagakos (15)Lagakos (15), requires “that the
time-point of a censoring event holds no information about an individual’s likelihood to
experience the event of interest (its survival time)”. This means that the true distribution of the
survival time, where no individual is lost from observation and individuals are observed until
the event occurs, and the true censoring distribution, where the study ends before all subjects
experience the event and censored individuals do not experience the event prior to the end of
study, provide no information for each other. Informative censoring is sometimes referred to
as a type of selection bias under the reasoning that loss to follow-up or withdrawal in
randomized trials leads to selection after randomization, when certain participants due to
certain measured or unmeasured characteristics or conditions may be less likely or more likely
to be censored and as well less likely or more likely to experience the event of interest. In
other words, the association of the risk of being censored and the risk of experiencing the
event results from a common source of both risks (3840). The definition of independent
censoring is not equivalent to non-informative censoring and Lagakos (15)Lagakos (15)
shows that dependent censoring is a special form of informative censoring, however, in most
situations where the assumption of independent censoring is violated, the assumption of noninformative censoring is too (13)(13).
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Appendix A.2A2: Reporting requirements for survival analysis that allow to assess the risk of
bias due to censoring
In order to assess the suitability of the independent censoring assumption by users, including
systematic review and guideline authors, the methods in a primary study report should ideally
provide detailed definitions of the assessed outcomes including the event(s) of interest, the
time of origin and all conditions leading to censoring despite end-of observation (e.g. absence
of the event at study closure, loss to follow-up or withdrawal due to competing events) (17,
18). Standardized outcome definitions would here be highly preferable (19)(19). With regard
to the applied analysis methods we would demand that it is explicitly reported why the
assumption of dependent censoring is feasible. When outcomes which include competing
risks are assessed, we would require the application and reporting of appropriate methods,
which will be outlined in a future guidance. The result section should hold the total events of
interest and number of censored individuals in each of the study arms and the number of
participants censored separately of those before the end the observational period including the
individual reasons (17, 18). It is highly desirable that Kaplan-Meier curves, if feasible, are
given for each of the assessed outcomes. In the curves, the time-points of censored events
should be indicated as well as the number at risk below the curves for appropriate time-points
(22)(22). The number of censored individuals for certain time-points with an indication of
censoring reasons is an option to enhance transparency. Lastly, the duration of follow-up for
each study arm should be given and the calculation method should be clearly stated (5355).
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Appendix A3. Reconstruction of survival data to illustrate the impact of early dependent
censoring
To illustrate the impact of early dependent censoring on comparisons, we reconstructed
individual participant data from the survival curves published for the analysis of overall
survival in the article by Denis et al. (32). The study shows an unbalanced number of
censored participants particularly during early follow-up, with more censored participants in
the intervention arm compared to the control arm. Given the clear reporting in the survival
curves, we were able to reconstruct outcome event and censoring time points for the
individuals in each of the compared groups. We verified our proceeding with the algorithm
presented Guyot et al. (33) that allows to reconstruct individual participant level data from
published survival curves. The algorithm attributes a constant rate of censoring to intervals in
between outcome events and time-points for which a number of individuals at risk is reported.
It therefore works optimal assuming independent censoring. Under the objective of our
illustration, we decided not to directly use the dataset resulting from the algorithm proposed
by Guyot and colleagues but to work with individual patient data that we reconstructed
directly from the published survival curve. Nevertheless, we used the data set produced under
application of the algorithm to confirm the consistency of our manually extracted data by
comparing the data points retrieved through both approaches.
We extracted data with the software DigitizeIt (www.digitizeit.de), which allows to assign
each point on the survival curve a corresponding time-point on the x-axis. We marked all
declines of the curve as outcome event and all crosses as censoring time-points. The reported
curve for the experimental arm was unclear for two censoring events in the first interval (0 to
5 months) and the last interval (over 15 months) respectively, which were not directly
identifiable on the curve, but must have occurred in these intervals as indicated by the number
of individuals at risk. Similarly, for the curve representing survival in the control arm, two
36

censoring events were not identifiable within the first interval (0 to 5 months). For all
scenarios we assumed the missing censoring events to have happened on the last possible
time-point of this interval (4.99 and 18.99 months). In the so retrieved dataset, we modified
the survival data of participants censored within the first seven months of follow-up to
illustrate the impact of early dependent censoring. We present a hypothetical scenario where
all participants censored prior to seven months of follow-up experience the outcome event one
month after the original censoring. Subsequently, we calculated hazard ratios with the Cox
proportional hazards model and present Kaplan-Meier survival curves. All statistical analyses
were performed using the software R (56). We want to point out that our imputation does not
claim to compare a difference in treatment effects, but to illustrate the loss of certainty that is
introduced to survival analyses through a high degree of censoring particularly during the
early period of follow-up.
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Appendix A4. Reconstructed survival curves

Appendix-figure 1: Kaplan-Meier survival curves calculated from the individual participant level
data reconstructed from the analysis of overall survival in Denis et al. (32).

Appendix-figure 2: Kaplan-Meier survival curve calculated from the individual participant level
data reconstructed from the analysis of overall survival in Denis et al. (32). Participants who
were censored prior to seven months of follow-up in both study arms were set to experience the
outcome event one month after original censoring.
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GRADE Guideline:
Rating the certainty in time-to-event outcomes – Study limitations due to censoring of
participants with missing data in intervention studies

What is new
Key findings


Analysis methods for time-to-event outcomes deal with participants for whom
outcome data is unavailable through censoring. Two types of censoring, end of study
censoring and censoring because of missing data (commonly named loss to follow-up
censoring), have to be differentiated.



Censoring of individuals with missing follow-up data is likely to violate the
assumption of independence of censoring and increases the risk of biased results.



The magnitude of bias resulting from censoring of participants with missing data
depends on several factors. An increasing degree of dependent censored observations
and difference among the study arms, increases the risk of bias.

What are the implications and what should be changed?


Often, reasons why individuals in studies were censored and the time-points of
censoring are unavailable to systematic review and guideline authors who therefore
have to make risk of bias judgements for primary studies based on the distribution of
censoring over time or the degree of missing participant follow-up data.



Systematic review and guideline authors need to make GRADE judgements across the
body of evidence for study limitations resulting from censoring of participants with
missing data considering all available information, including the possibility of
carrying out sensitivity analysis by assessing whether studies at high risk of bias or
studies in which there are concerns yield different results.
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Abstract
Objective: To provide Grading of Recommendations, Assessment, Development, and
Evaluation (GRADE) guidance for the consideration of study limitations (risk of bias) due to
missing participant outcome data for time-to-event outcomes in intervention studies.
Study Design and Setting: We developed this guidance through an iterative process that
included membership consultation, feedback, presentation and iterative discussion at meetings
of the GRADE Working Group.
Results: The GRADE working group has published guidance on how to account for missing
participant outcome data in binary and continuous outcomes. When analysing time-to-event
outcomes (e.g. overall survival, time-to-treatment failure) data of participants for whom the
outcome of interest (e.g. death, relapse) has not been observed are dealt with through
censoring. To do so, standard methods require that censored individuals are representative for
those remaining in the study. Two types of censoring can be distinguished, end of study
censoring and censoring because of missing data, commonly named loss to follow-up
censoring. However, both types are not distinguishable with the usual information on
censoring available to review authors. Dealing with individuals for whom data is missing
during follow-up in the same way as individuals for whom full follow-up is available at the
end of the study increases the risk of bias. Considerable differences in the treatment arms in
the distribution of censoring over time (early versus late censoring), the overall degree of
missing follow-up data and the reasons why individuals were lost to follow-up may reduce the
certainty in study results. With often only very limited data available, review and guideline
authors are required to make transparent and well-considered judgements when judging risk
of bias of individual studies and then come to an overall grading decision for the entire body
of evidence.
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Conclusion: Concern for risk of bias resulting from censoring of participants for whom
follow-up data is missing in the underlying studies of a body of evidence can be expressed in
the study limitations (risk of bias) domain of the GRADE approach.

Keywords
GRADE; Certainty of the evidence; Time-to-event outcomes; Survival analysis; Risk of bias;
Loss to follow-up; Censoring missing data.
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What is new
Key findings


Analysis methods for time-to-event outcomes deal with participants for whom
outcome data is unavailable through censoring. Two types of censoring, end of study
censoring and censoring because of missing data (commonly named loss to follow-up
censoring), have to be differentiated.



Censoring of individuals with missing follow-up data is likely to violate the
assumption of independence of censoring and increases the risk of biased results.



The magnitude of bias resulting from censoring of participants with missing data
depends on several factors. An increasing degree of dependent censored observations
and difference among the study arms, increases the risk of bias.

What are the implications and what should be changed?


Often, reasons why individuals in studies were censored and the time-points of
censoring are unavailable to systematic review and guideline authors who therefore
have to make risk of bias judgements for primary studies based on the distribution of
censoring over time or the degree of missing participant follow-up data.



Systematic review and guideline authors need to make GRADE judgements across the
body of evidence for study limitations resulting from censoring of participants with
missing data considering all available information, including the possibility of
carrying out sensitivity analysis by assessing whether studies at high risk of bias or
studies in which there are concerns yield different results.
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1. Introduction:
The Grading of Recommendations, Assessment, Development, and Evaluation (GRADE)
working group has defined domains that can limit the certainty in a body of evidence (1-6).
Within its study limitations domain (i.e., risk of bias), the GRADE approach has issued
guidance on how to account for missing participant outcome data for binary and continuous
outcomes (6, 7). That guidance proposes conducting sensitivity meta-analyses making
assumptions about the outcomes of participants with missing data, to test the robustness of the
findings of the primary meta-analysis (7, 8).
Although the basic principles for assessing risk of bias associated with missing participant
outcome data in binary outcome analysis also apply to time-to-event analysis, there are issues
uniquely applicable to time-to-event outcomes. In contrast to binary data analysis, time-toevent studies, which assess not only whether an event of interest occurs but also when it
occurs, typically follow patients for varying periods of time. Because time-to-event analyses
include data from individuals with variable lengths of follow-up, those for whom follow-up
data becomes absent during the study interval are typically treated in the same way as those
with regular follow-up until the end of the analysis (i.e. they provided complete data).
Therefore, we here refer to missing follow-up data to characterize the situation when
information for an individual becomes absent at a time-point within the intended and prespecified observation period. This article discusses GRADE rating of study limitations
associated with missing follow-up data when dealing with time-to-event analysis.
2. Background
2.1. Time-to-event analysis and censoring
Time-to-event analysis is also often referred to as survival analysis, in which the “survival
time” describes the time until an event such as death occurs. The most prominent methods to
7
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analyse time-to-event outcomes include Kaplan-Meier curves along with the log-rank test and
the Cox proportional hazards regression model (9, 10). Time-to-event outcomes are often
described by survival rates, defined as the probability that an individual will not have
experienced an event (e.g. “survived”) up to a certain time point, or hazard rates, which can
be interpreted as instantaneous failure rates, meaning an individual’s likelihood of
experiencing an event (e.g. “death”) at a certain time point given that the event has not
occurred up to this time point.
The most prominently applied relative effect measure is the hazard ratio, which is the ratio of
hazards between two groups. It is commonly obtained from the Cox proportional hazards
regression model, which adjusts for relevant covariates and confounders. An unadjusted
hazard ratio can also be derived indirectly using other analytical techniques, like the KaplanMeier method or the log-rank test (10, 11).
A core feature of time-to-event analysis is the consideration of “censoring” which occurs
when patients complete their follow-up period without having experienced the event of
interest. Censored observations are included in analyses to optimize the efficiency that timeto-event analysis provides over binary data analysis (12). If the time to an event and censoring
are not included in the calculation of the (log) hazard ratio, it equals the (log) relative risk.
To include censored observations in time-to-event analyses, general methods of survival
analysis require an assumption of non-informative and independent censoring. Violations of
this assumption introduce risk of bias. Appendix A1 provides a short review of the definition
of non-informative censoring and its relation to independent censoring. In accordance with
established training resources for time-to-event analysts (13), we will use the concept of
independent and dependent censoring to describe situations under which censoring may lead
to distortion of analysis results.
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Independent censoring occurs when censored participants and those remaining under
observation have the same probability of experiencing the event of interest, as if the censored
individuals were “randomly drawn” during the course of follow-up (13, 14). An example for
censoring mechanisms independent from the survival time (and also non-informative) is
administrational closure of a study. Differences in the observation times of participants then
are solely a result of the staggered study entry times and the fixed study closure time (figure
1) (13, 15).

Figure 1: Types of censoring: For participant 1 the occurrence of the outcome event is
observable. Participants 2 and 3 are censored because of the administrational closure of the
study. The variation in their duration of follow-up and the differing censoring time points result
from the staggered recruiting phase of the study. Participant 4 is lost from the observation
before the administrational ending of the study and censored for a different reason.

When individuals are censored because of missing follow-up data, this assumption is likely to
be violated. Examples of such situations which may bias results include:


Participants withdraw consent due to physical or mental side effects of an
intervention;



Participants are withdrawn from the observation and censored following switching
treatment as a result of progressive disease;



Investigators fail to locate study participants.

2.2. Reporting time-to-event data and censoring in primary studies
Flaws in reporting time-to-event analyses may complicate their adequate appraisal by
systematic review authors including assessing risk of bias resulting from censoring of
individuals with missing follow-up data (16-19). Suboptimal reporting includes but is not
limited to outcome definitions, the extent and duration of follow-up, precision measures such
9
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as the number of participants at risk at certain time points, and details of statistical model
building. Authors often fail to precisely define censoring mechanisms, omit the number of
censored participants, and fail to state why individual study participants were censored (1619).
Studies published in leading medical journals are not immune to reporting limitations: for
instance, one methodological study found inconsistency between the number of participants
reported in the text/tables as ‘lost before the end of the study’ and those assessed from
Kaplan-Meier curves (20). Prior work has specified minimal reporting items for time-to-event
analyses and survival curves (17, 18, 21, 22). Appendix A2 outlines reporting requirements
that allow systematic review and guideline authors to assess possible risk of bias resulting
from informative censoring.
3. Methods
This guidance was developed by members of the GRADE working group. They included
methodologists, clinical epidemiologists and biostatisticians with experience in systematic
reviews and/or guideline development. The group developed the guidance based on iterative
discussions by email, on conference calls and at a GRADE working group meeting in
Manchester, UK, in October 2018. The final draft of the guidance was presented during the
GRADE working group meeting in Hamilton in June 2019 and was approved following the
group’s standard approval process.
4. Scope
This guidance aims to support systematic review and guideline authors in the assessment of
study limitations (risk of bias) due to missing follow-up data for time-to-event outcomes in
intervention studies. We describe an approach that takes a systematic reviewer perspective
relying on information that one could typically obtain from only the trial report and its
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accompanying records. To comply with well-known resources for systematic review authors
to assess the risk of bias in individual studies and with reference to previous GRADE
guidance for rating the certainty of the evidence with focus on study limitations (risk of bias),
we refer to missing follow-up data as the unavailability of follow-up data for individuals
during the study interval (6, 23, 24). This includes all types of missing data and situations in
which the outcome status of study participants becomes unavailable during the study period
irrespective of the reason (e.g., patients not available or inappropriately excluded) (25, 26).
The concerning risk of bias arises, for example, when investigators censor individuals for
whom data is missing and include them in the computation of effect measures in the same
way as participants with independent censoring (e.g., those whose follow-up ended
appropriately at the end of the data collection period). Systematic review and guideline
authors seldom have information regarding the reasons for censoring for each participant in
every eligible study. Consistent with well-known instructions for systematic review authors,
we therefore provide guidance that is primarily aimed at detecting a potential bias in
individual studies (23, 24). Judgements on study level then inform the risk of bias assessment
for an overall body of evidence separately for each outcome.
In accordance with previous GRADE guideline for missing participant outcome data for
binary and continuous outcomes, we provide guidance for systematic review and guideline
authors who assess comparative clinical trials based on aggregated data (7). We differentiate
the issue of adequately accounting for loss to follow-up from that of adherence to the
intention to treat (ITT) principle, which relates to analyzing study participants with known
data in the groups to which they were allocated (7, 27).
We focus on risk of bias in the outputs of the “standard” methods of survival analysis and the
Cox model hazard ratio as the single comparative relative effect size measure (16-19). Within
the context of this guidance we assume that the primary study investigators and subsequently
11
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the authors of meta-analyses have chosen the correct method for analysing competing events
for the intended research question.
5. How censoring participants with missing follow-up data may affect the results of the
study
5.1. Censoring of participants leading to over- and under estimation of the survival probability
Similar to binary outcome analysis, the distortion of the outcome probability of the group
under study depends on the outcome probability of those for whom data is missing. When
individuals who are more likely to experience the (negative) event of interest (e.g. death) are
also more likely to be missing (positive correlation between the occurrence of the event and
missingness of data), e.g. because they are more likely to be lost to follow-up, the true
survival probability of a study group will inevitably be overestimated (12, 23). This means
that the corresponding true risk of the (negative) event occurrence will be underestimated.
Such an association may occur, for example, if participants with treatment-related adverse
events are no longer followed-up and are censored at the time of loss to follow-up.
On the other hand, in case of a negative correlation between the occurrence of the event and
the probability of being censored, the true survival probability for a study group may be
underestimated (and the corresponding true event risk overestimated) (23). For example,
underestimation of the event-free survival probability will occur if in a study comparing the
impact of psychiatric interventions on time-to-treatment failure participants in one arm benefit
so substantially that they fail to return and are therefore lost from the study.
5.2. Effect of censoring of participants with missing follow-up data on the hazard ratio
Factors that might result in a biased hazard ratio are the frequency of the outcome event of
interest, the treatment effect in terms of the distribution of the outcome event between the
study arms, and the frequency and distribution of censoring because of missing data (e.g.
12
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effect of intervention on the frequency of loss to follow-up). As the impact of dependent
censoring on the hazard ratio cannot be determined based on the observed data (because the
true outcome of censored individuals is not observable), quantifications of the associated bias
are difficult (15).
Nevertheless, the potential bias resulting from censoring of missing follow-up data can be
substantial, especially when the outcome probability for those with missing data is
considerably increased. In studies evaluating antiretroviral treatment programmes for HIV in
settings with limited resources, loss to follow-up rates are typically high. Performing a
systematic review and meta-analysis of studies of such programmes in which individuals lost
to follow-up were actively traced by telephone calls or social networks, Brinkhof et al. (28)
found that the mortality among patients lost to follow-up was considerably increased. In a
subsequent study, Brinkhof et al. (29) then used the mortality estimates from their previous
systematic review to impute representative mortality data for individuals lost to follow-up in
an evaluation of five antiretroviral treatment programmes in sub-Saharan Africa and found
that survival analysis ignoring increased mortality among participants lost to follow-up
greatly underestimated overall mortality and leads to a biased evaluation of the programmes.
In most situations, however, the reasons for censoring and the associated prognosis will be
unavailable to systematic review and guideline authors. Therefore, similar to assessments of a
risk of bias in binary data analysis, one has to rely on the simplified principle that the higher
the frequency of dependent censoring of participants in relation to the event rates and the
greater the difference between the groups, the higher the potential for biased results (6).
Simulations of single arm studies show that the degree of bias is more strongly influenced by
the overall proportion of participants that are censored with an increased/decreased risk of
experiencing the outcome, rather than the difference in the hazard of study participants who
are remaining at risk until the end of the observation period and those who are censored (30).
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Between-group comparison simulations show that the degree of bias in settings with
proportional hazards in Cox models is mainly enhanced by the overall degree and the early
time points of censoring for any reason (31).
5.3. Illustration of the uncertainty introduced through early dependent censoring to
comparisons
In order to illustrate the impact of early depended censoring on survival analyses, we
reconstructed individual participant data from the analysis of overall survival in a study by
Denis et al. (32) (see also section 6.1). In this study example, the number of censored
participants was different between the groups, particularly in the beginning of follow-up.
Given the transparent reporting of outcome and censoring events in the available survival
curve (Figure 2), we were able to reconstruct event and censoring time points for the
individuals in each group (see Appendix A3). Box 1 provides a detailed description of the
study example and Appendix A3 provides a summary of our proceeding to reconstruct
survival data. We verified the consistency of our reconstructed dataset with the approach
presented by Guyot et al. (33), that allows recreating individual participant level data from
published survival curves by assuming constant censoring within a given time interval, and
recalculated hazard ratios and Kaplan-Meier survival curves.
To demonstrate the impact of early censoring on results, we considered a hypothetical
scenario in which all participants who were censored prior to seven months of follow-up
experience the event one month after censoring, i.e. these data are no longer censored but are
counted as events. This assumption represents the extreme case of a very large positive
correlation between early censoring and the experience of the event of interest.
Appendix A4 figures 1 and 2 show the Kaplan-Meier survival curves for the reconstructed
dataset and the hypothetical scenario. The original hazard ratio resulting from the authors’
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analysis is 0.32 (95% confidence interval (CI) 0.15 to 0.67). The hazard ratio resulting for the
data we reconstructed from the published survival curve was 0.32 (95% CI 0.15 to 0.65)
showing that our reconstructed data set is nearly identical to the original one. The original
analysis indicates a substantial survival advantage for participants in the experimental arm
under the questionable assumption of independent censoring.
Appendix A4 figures 1 and 2 illustrate that a positive correlation between early censoring and
the experience of the event of interest leads to an overestimation of the survival probability in
both study arms. As more participants in the intervention arm are censored prior to seven
months compared to the control arm (26 participants versus 19 participants), the hazard ratio
increases to 0.69 (95% CI 0.44 to 1.07) in the hypothetical scenario. This illustrates that the
effect estimation is biased if there is a positive correlation between early censoring and the
experience of the event of interest and additionally a higher proportion of censored
participants in the intervention arm. Therefore, there is a loss of certainty in the results of
survival analyses in the case of substantial censoring, particularly throughout the early periods
of follow-up and where no information is available on the reasons for censoring.
6. Suggestions to assess risk of bias resulting from censoring in an individual study
6.1. Identifying risk of bias due to censoring in individual studies
To appropriately assess the potential bias for study results emerging from dependent
censoring of participants for whom follow-up data is missing, reasons why individual
participants were censored for each outcome would be helpful. When information regarding
the number of censored individuals with reasons together with the time point of censoring are
available, imputation procedures based on assumptions, similar to those described in the
GRADE guidance paper for missing outcome data within binary data analysis, could be
applied to assess the robustness of effect measures to loss to follow-up (7).
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Unfortunately, it is unlikely that review authors will be able to obtain data on the reasons and
time points for censoring for study participants and the reporting of information on missing
data (34). Nevertheless, before assessing a potential bias, gathering all available information
on possible mechanisms for censoring, if possible from the primary study investigators
themselves, is likely to be helpful.
For an informed judgement of risk of bias resulting from censoring of participants because of
missing follow-up data, both the degree and the distribution of censoring among the study
groups over time should be available. In randomized trials with a valid randomization process,
censoring events resulting from treatment independent covariates (independent censoring)
should have a similar distribution over time in both treatment arms. An unequivocal
difference in the distribution of individuals lost to follow-up over-time, for example a high
number of early censoring in one arm versus late censoring in the other, is likely to indicate
dependence of these censoring events.
Differences in early censoring are especially relevant because they can be more easily
associated with missing follow-up data than “end-of study censoring”. In the absence of
individual patient data, investigators will need to rely on information about the study
participants throughout the course of the study that is available from reports. Most
informative are survival curves and the number of reported individuals at risk to experience
the outcome event across the study period.
It is good practice, even though not consistently done, to indicate in the survival curves the
time points at which individuals were censored (16, 22). This is often done by study authors
by marking censoring time points on the survival curves, e.g. as vertical lines, or as number of
participants censored between given time points displayed along the number of participants at
risk for these time points. This information then allows an assessment of whether censoring
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happened early or late throughout the observation period and to assess differences in this
distribution between study arms.
Figure 2 presents an example in which considerably more participants are censored in the
intervention arm during the first months of the study as indicated by the vertical lines crossing
the survival curves of the treatment arms. Box 1 presents a detailed description of the example
(see also section 5.3).
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Figure 2: Kaplan-Meier curve for the outcome overall survival from the study Denis et al
(32). The vertical lines crossing the curves mark censored events. The elliptical form indicates
that the number of early censored individuals is higher in the experimental arm compared to
the control arm. The rectangular form shows that the number of participants at risk to
experience the event for certain time points is reported below the curves for each study arm
and are similar for both groups at 5 and 10 months of follow-up, despite a more favourable
survival probability in the experimental arm. (32). Adapted from “Randomized Trial
Comparing a Web-Mediated Follow-up With Routine Surveillance in Lung Cancer Patients”
by Denis et al., 2017, Journal of the National Cancer Institute, 109(9), p. 6. Copyright 2017
by Oxford University Press. Adapted with permission.
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Box 1: example 1: Denis et al. (32):
In a randomized trial comparing a web mediated follow-up strategy with routine surveillance for participants
suffering from lung cancer, the primary end point was overall survival (OS) defined from random assignment
to death or to the last assessment of patient’s status when the patient was censored. A hazard ratio between
groups was calculated using a Cox proportional hazards model. A total of 133 participants were randomized,
and after exclusions of participants found after randomization to be ineligible, 60 and 61 participants were
included in the modified intention-to-treat analyses in the intervention and the control arms respectively. The
number of reported deaths per arm was 11 versus 26 and the number of relapses 34 versus 36. The study was
closed early at an interim analysis by recommendation of the independent data monitoring board.
The degree of censoring was not reported throughout the study publication. However, an assessment of the
presented survival curve (figure 2) shows substantially more censoring of participants in the experimental
arm, particularly during early follow-up. Despite the visible survival benefits and the statistically significant
hazard ratio in favour of the intervention group, the number of patients at risk is similar for both treatment
arms at months 5 and 10. This suggests that a similar number of individuals who died in the control arm must
have been censored in the intervention arm. This severe imbalance, despite randomization of the participants,
introduces high risk to bias due to censoring of participants with missing follow-up data. In a hypothetical
scenario, where individuals lost to follow-up are more likely than those who were not lost to follow up to die
shortly after censoring, the survival benefit shown by the hazard ratio in the study is likely inflated and
possibly inexistent. Here we would suspect a high risk of bias and, in a situation where only one study is
included in the body of evidence or other included studies have similar imbalances , we would consider
rating down due to study limitations for overall survival.
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If only a survival curve and the number at risk for particular time points are available and
direct information on the distribution of censoring is not presented (e.g. no censoring marks
on the curves) or assessable (e.g. single marks for censoring not distinguishable on the curve
due to high degree of censoring), it is sometimes possible to estimate the degree of
participants censored for a certain time point by comparing the visible survival benefits in the
curves and the number at risk for the reported time points (20). In figure 2, for example, at
five and ten months of follow-up the same or a similar number of participants at risk are
reported in both treatment arms (5 months: 37 versus 36; 10 months: 19 versus 19).
Comparing this information with the visible differences in survival probabilities in the curves,
noticeably favoring the experimental arm, allows the conclusion that substantially more
participants have been lost to follow-up in the experimental than in the control arm. This is
because after five and ten months of follow-up, approximately the same number of
individuals that experienced the event (death) in the control arm must have been lost to
follow-up in the experimental arm. Box 1 presents a detailed description of the example.
When authors report the number of individuals for several time points together with the
survival curves, established methods to reconstruct summary time-to-event data also allow
approximations of the number of individuals censored within certain time intervals (11, 35).
When authors provide the number of individuals at risk for a sufficient number of time points,
such procedures may also conclusively support an assessment of the distribution of censoring
in the study arms over time. Considerable variation in the overall difference and a difference
in the distribution in terms of early versus late censoring between arms can then confirm a
high risk of bias and a critical limitation to the effect estimator of a time-to-event outcome of
an individual study allowing guideline authors to carefully and transparently justify their
decisions. Box 2 and figure 3 provide an additional illustrative example.
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Figure 3: Kaplan-Meier curve for the outcome invasive disease-free survival from the study
Martin et al (36) (see Box 2). The number of individuals censored up to the respective timepoints of follow-up are reported along the number of individuals at risk to experience the
outcome at this time point. The number of censored individuals is substantially higher in the
neratinib arm throughout the follow-up period. The number of individuals at risk (excluding
those who experienced the event or were censored) in the placebo arm is substantially higher
than the number of individuals at risk in the neratinib arm. Nonetheless, the neratinib arm is
shown to be beneficial by the HR (<1). Adapted from “Neratinib after trastuzumab-based
adjuvant therapy in HER2-positive breast cancer (ExteNET): 5-year analysis of a
randomised, double-blind, placebo-controlled, phase 3 trial” by Martin et al., 2017, The
Lancet Oncology, 18(12), p. 1694. Copyright 2017 by Elsevier. Reprinted with permission.
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Box 2: Example 2: Martin et al. (36)
The randomised, double blind, placebo-controlled ExteNET study compared adjuvant neratinib and placebo
in patients with HER2-positive breast cancer after standard locoregional treatment, trastuzumab, and
chemotherapy. The five-year analysis of the primary endpoint invasive disease-free survival which was
defined as time from randomisation to first occurrence of invasive disease and recurrences or all cause death
showed a significant benefit for the intervention. Hazard ratios were derived from a Cox proportional hazards
model and individuals were censored for the primary end-point when they did not re-consent for additional
follow-up at the date of their last physical examination, if disease recurrence did not occur within the 2 years
of follow-up in this study or if they did not have a disease-free survival event within the relevant time-frame
(5.6 months). In each treatment arm 1420 participants were randomized and included in the intention-to-treat
analysis.
While the study publication did not specify the proportion of censored individuals and the respective reasons
for censoring, the survival curve for the primary outcome (figure 3) shows severe imbalances in the number
of censored individuals. The number of censored participants between the time-points is reported together
with the number of participants at risk to experience the event for certain time points below the curves and
for each study arm respectively. The percentages present the proportion of participants who are event-free for
the respective time-points. The number of censored individuals in the experimental arm is substantially
higher than in the placebo arm, especially in the early observational period. This results in a lower number of
individuals is at risk, excluding those who have experienced the event of interest or were censored, at any
time point thereafter in the favored experimental arm. Assessing the times for the beginning of accrual (July
9, 2009), the ending of accrual (October 24, 2011) and the end of the five year follow-up (March 1, 2017)
one can be certain that the early censoring events were due to loss to follow-up, and not to “end-of-followup”, because the minimum complete observation time was at least 5.4 years (from Oct 24, 2011 - March 1,
2017). Given the information outlined above, a judgement of high risk of bias for this study due to censoring
of participants because of missing follow-up data is justifiable. In a hypothetical situation, where a body of
evidence for a certain outcome consists solely of this example, we would consider rating down for study
limitations.
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6.2 What to do when individual studies do not provide the distribution of censoring over time
Review authors often find themselves in situations in which they must assess potential risk of
bias through censoring of participants because of missing follow-up data based on only very
limited information (16-19). When the distribution of censoring over time in individual
studies is not clear, but there are serious imbalances in the number of individuals for whom
data is missing (e.g. individuals lost to follow-up summarized in a study flow-diagram) in the
study arms or the reasons for the absence of follow-up data differ among arms (e.g. provided
in a study flow-diagram), we suggest, in accordance with the Risk of Bias 2.0 tool, concern
for a high risk of bias (“probably yes”) for an individual study outcome (23, 24). To derive a
decision, the instructions for risk of bias due to loss to follow-up in binary data analysis from
the GRADE guideline on study limitations (risk of bias) should be considered (6). For timeto-event analyses from individual studies that do not report information regarding the
distribution of censoring over time, its degree, and reasons, we suggest explicitly stating that a
judgement was not possible because the required information was absent.
6.3. Individual participant data would be desirable to assess the risk of bias
Within-study sensitivity analyses for censoring, such as best/worst-case scenarios and other
imputation procedures, require individual participant data. If data on individual failure and
censoring times and reasons are available, individual patient data meta-analyses for time-toevent outcomes would allow for a more elaborate assessment of the sensitivity of results to
missing data issues.
For example, such analyses may be possible when data for individuals lost to follow-up can
be imputed based on plausible assumptions for individuals for whom data is missing (7).
Significant changes in the estimates could then lead to decisions to rate down the certainty of
evidence. Available statistical tests for the independence assumption also require additional
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data (37) and are usually impossible to perform, when conducting a standard systematic
review. Simple quantification measures for the completeness of follow-up in survival analyses
also exist, but are usually not included in study reports.
6.4. Rating the risk of bias resulting from censoring of participants because of missing followup data and deriving an overall judgement for an individual study
Indicators

Considerations for the risk of bias through censoring of
participants with missing follow-up data assessment in
individual studies

Time point of censoring considerably

Critical concern for high risk of bias as early censoring is more

different in both arms (early versus late

likely to be due to missing data (e.g. loss to follow-up) as

censoring)

opposed to end of study censoring.

Censoring degree among arms diverging

A high risk of bias is more likely as a different degree and

(Overall number of censored patients

differing reasons for censoring are contradicting with a valid

reported, but distribution over time not

randomization process and thus imply that missingness may

known)

depend on the received intervention (23)

If reasons for censoring are reported (e.g.
summarised in a study flow diagram):
Different reasons why data for individuals
was missing (e.g. were lost to follow-up)
and different degree between arms.

Table 1: Decision support for judgements of a risk of bias though inappropriate censoring in an
individual study

A judgment on the risk of bias associated with missing data for time-to-event outcomes within
GRADE should be based on the principles outlined in previous guidelines for rating the
quality of the evidence addressing study limitations (GRADE guideline 4), particularly with
regard to the risk of bias associated with missing participant outcome data in a body of
evidence for both binary and continuous outcomes (GRADE guideline 17) (6, 7). The
assessment criteria specified in this guidance allow integration of time-to-event specific
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differences (e.g. censoring of individuals for whom data is missing and those who ended
follow-up appropriately) and to support a decision on the presence of a risk of bias.
Table 1 provides considerations that reviewers can use to estimate the extent of the risk of
bias introduced by censoring of participants because of missing data in an individual study.
To derive a decision on the impact of missing follow-up data on the overall risk of bias for an
outcome in an individual study reviewers must consider all other potential study limitations
including lack of allocation concealment or the lack of blinding following which they can
judge risk of bias can following usual GRADE principles (6). A crucial limitation in one risk
of bias criterion, which may include substantial differences in the degree and distribution in
the amount of early and late censoring, or several criteria with some limitations, which may
include considerable difference in the overall degree of censoring, may be sufficient to merit a
judgement of a serious limitation. A crucial limitation for one or more criteria would result in
a judgement of a very serious limitation for the outcome of an individual study (6). These
judgements should then inform an overall rating of the GRADE risk of bias domain for a
body of evidence.
7. Making an overall judgement for a body of evidence
To derive a judgment for the risk of bias domain across studies in a body of evidence,
reviewers should apply the usual GRADE principles for study imitations (6): no serious
limitations (do not rate down), if evidence comes largely from studies at low risk of bias;
serious limitations (rate down one level), if evidence comes largely from studies at high risk
of bias; very serious limitations (rate down two levels), if evidence comes largely from studies
at very high risk of bias.
If studies vary in their risk of bias, and results differ in high and low risk of bias studies,
reviewers may base best evidence summaries on the lower risk of bias studies (6). In
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particular, in an appropriately large set of studies, when the potential risk of bias due to
censoring of participants with missing lost to follow-up data differs across studies, reviewers
can conduct sensitivity analysis to determine whether results differ in high and low risk of
bias studies. When results differ, reviewers should present best estimates from only low risk
of bias studies.
8. Discussion and further guidance for the assessment of time-to-event evidence
For this guide we chose the prior outlined definitions and concepts, but they are not
unassailable. Well-known resources for the conduct of systematic reviews focus on the hazard
ratio as relative effect measure to include time-to-event data in meta-analyses (38). Therefore,
our guidance focuses on the hazard ratio as the relative effect measure for time-to-event
analysis. In time-to-event analysis certain competing risk analyses require censoring of
competing events, meaning single or multiple events precluding the occurrence of the event of
interest (13, 39).
Nevertheless, such analyses remain susceptible to bias due to censoring of participants
because of missing follow-up data when individuals are excluded from follow-up and
censored for other reasons. An exception occurs when study authors applied competing risk
analysis methods to account for the particular reasons data is absent, e.g. loss to follow-up, in
their primary analysis.
To illustrate the issues outlined in this guidance we present examples from randomized trials;
some considerations are, however, also applicable to non-randomized studies with control
arms. In the absence of randomization, confounders may introduce bias because of an
association between censoring time and the outcome of interest and the control of such
confounders plays a critical role (40). We acknowledge possible subsequent progress of the
field and will adapt this guidance as necessary.
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A great variety of additional approaches to analyze time-to-event data apply less frequently
for primary analyses and rarely find their way into meta-analyses. Investigators have proposed
numerous analytic techniques to test the sensitivity of single trial results to the dependence of
censoring, several of the which are based on multiple imputation and account for the
dependence of follow-up, taking the distribution of survival events into account.
These approaches are not solely applicable to the Cox model, but address Kaplan-Meier
estimators, parametric proportional hazards models and other analysis techniques. Practical
applications of the methods show substantial bias when the survival expectation of the
censored individuals alters in a negative or positive manner from the expectation of the
individuals remaining on study (41-49). Computationally more advanced methods, including
approaches that explicitly allow for adjustment of dependent censoring are based on strict
assumptions, require detailed data, and are currently used only for exploratory purposes.
When the results of such procedures are available they can support a judgement on the
consequences of censoring (50-52).
Because the occurrence of adverse events is usually carried out as binary data analysis in
contingency tables, censoring is an important threat to the validity of safety analyses.
However, when comparing adverse events among study arms, all individuals should be
observed for a similar time-period to allow a fair comparison of interventions. Censoring of
participants from individual study arms, for example because of competing events such as
switching treatment after disease progression, results in varying observation times among
participants and subsequently in diverging average times at risk for adverse events. Bender et
al. (53) pointed out specific situations in which the risk of bias due to inadequate analysis of
adverse events led to significant reductions of the certainty in the evidence in evaluations to
inform reimbursement decisions for new drugs by relevant authorities in Germany as “greater
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harm could not be excluded with sufficient certainty”. Analysis of safety endpoints by means
of appropriate time-to-event analysis techniques should be common practice (54).
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Appendix
Appendix A1: Independent and non-informative censoring
Non-informative censoring, as described by Lagakos (15), requires “that the time-point of a
censoring event holds no information about an individual’s likelihood to experience the event
of interest (its survival time)”. This means that the true distribution of the survival time, where
no individual is lost from observation and individuals are observed until the event occurs, and
the true censoring distribution, where the study ends before all subjects experience the event
and censored individuals do not experience the event prior to the end of study, provide no
information for each other. Informative censoring is sometimes referred to as a type of
selection bias under the reasoning that loss to follow-up or withdrawal in randomized trials
leads to selection after randomization, when certain participants due to certain measured or
unmeasured characteristics or conditions may be less likely or more likely to be censored and
as well less likely or more likely to experience the event of interest. In other words, the
association of the risk of being censored and the risk of experiencing the event results from a
common source of both risks (40). The definition of independent censoring is not equivalent
to non-informative censoring and Lagakos (15) shows that dependent censoring is a special
form of informative censoring, however, in most situations where the assumption of
independent censoring is violated, the assumption of non-informative censoring is too (13).
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Appendix A2: Reporting requirements for survival analysis that allow to assess the risk of
bias due to censoring
In order to assess the suitability of the independent censoring assumption by users, including
systematic review and guideline authors, the methods in a primary study report should ideally
provide detailed definitions of the assessed outcomes including the event(s) of interest, the
time of origin and all conditions leading to censoring despite end-of observation (e.g. absence
of the event at study closure, loss to follow-up or withdrawal due to competing events) (17,
18). Standardized outcome definitions would here be highly preferable (19). With regard to
the applied analysis methods we would demand that it is explicitly reported why the
assumption of dependent censoring is feasible. When outcomes which include competing
risks are assessed, we would require the application and reporting of appropriate methods,
which will be outlined in a future guidance. The result section should hold the total events of
interest and number of censored individuals in each of the study arms and the number of
participants censored separately of those before the end the observational period including the
individual reasons (17, 18). It is highly desirable that Kaplan-Meier curves, if feasible, are
given for each of the assessed outcomes. In the curves, the time-points of censored events
should be indicated as well as the number at risk below the curves for appropriate time-points
(22). The number of censored individuals for certain time-points with an indication of
censoring reasons is an option to enhance transparency. Lastly, the duration of follow-up for
each study arm should be given and the calculation method should be clearly stated (55).
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Appendix A3. Reconstruction of survival data to illustrate the impact of early dependent
censoring
To illustrate the impact of early dependent censoring on comparisons, we reconstructed
individual participant data from the survival curves published for the analysis of overall
survival in the article by Denis et al. (32). The study shows an unbalanced number of
censored participants particularly during early follow-up, with more censored participants in
the intervention arm compared to the control arm. Given the clear reporting in the survival
curves, we were able to reconstruct outcome event and censoring time points for the
individuals in each of the compared groups. We verified our proceeding with the algorithm
presented Guyot et al. (33) that allows to reconstruct individual participant level data from
published survival curves. The algorithm attributes a constant rate of censoring to intervals in
between outcome events and time-points for which a number of individuals at risk is reported.
It therefore works optimal assuming independent censoring. Under the objective of our
illustration, we decided not to directly use the dataset resulting from the algorithm proposed
by Guyot and colleagues but to work with individual patient data that we reconstructed
directly from the published survival curve. Nevertheless, we used the data set produced under
application of the algorithm to confirm the consistency of our manually extracted data by
comparing the data points retrieved through both approaches.
We extracted data with the software DigitizeIt (www.digitizeit.de), which allows to assign
each point on the survival curve a corresponding time-point on the x-axis. We marked all
declines of the curve as outcome event and all crosses as censoring time-points. The reported
curve for the experimental arm was unclear for two censoring events in the first interval (0 to
5 months) and the last interval (over 15 months) respectively, which were not directly
identifiable on the curve, but must have occurred in these intervals as indicated by the number
of individuals at risk. Similarly, for the curve representing survival in the control arm, two
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censoring events were not identifiable within the first interval (0 to 5 months). For all
scenarios we assumed the missing censoring events to have happened on the last possible
time-point of this interval (4.99 and 18.99 months). In the so retrieved dataset, we modified
the survival data of participants censored within the first seven months of follow-up to
illustrate the impact of early dependent censoring. We present a hypothetical scenario where
all participants censored prior to seven months of follow-up experience the outcome event one
month after the original censoring. Subsequently, we calculated hazard ratios with the Cox
proportional hazards model and present Kaplan-Meier survival curves. All statistical analyses
were performed using the software R (56). We want to point out that our imputation does not
claim to compare a difference in treatment effects, but to illustrate the loss of certainty that is
introduced to survival analyses through a high degree of censoring particularly during the
early period of follow-up.
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Appendix A4. Reconstructed survival curves

Appendix-figure 1: Kaplan-Meier survival curves calculated from the individual participant level
data reconstructed from the analysis of overall survival in Denis et al. (32).

Appendix-figure 2: Kaplan-Meier survival curve calculated from the individual participant level
data reconstructed from the analysis of overall survival in Denis et al. (32). Participants who
were censored prior to seven months of follow-up in both study arms were set to experience the
outcome event one month after original censoring.

35

2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124

References
1.
Guyatt GH, Oxman AD, Kunz R, Brozek J, Alonso-Coello P, Rind D, et al. GRADE
guidelines 6. Rating the quality of evidence--imprecision. J Clin Epidemiol.
2011;64(12):1283-93.
2.
Guyatt GH, Oxman AD, Kunz R, Woodcock J, Brozek J, Helfand M, et al. GRADE
guidelines: 8. Rating the quality of evidence--indirectness. J Clin Epidemiol.
2011;64(12):1303-10.
3.
Guyatt GH, Oxman AD, Kunz R, Woodcock J, Brozek J, Helfand M, et al. GRADE
guidelines: 7. Rating the quality of evidence--inconsistency. J Clin Epidemiol.
2011;64(12):1294-302.
4.
Guyatt GH, Oxman AD, Montori V, Vist G, Kunz R, Brozek J, et al. GRADE
guidelines: 5. Rating the quality of evidence--publication bias. J Clin Epidemiol.
2011;64(12):1277-82.
5.
Guyatt GH, Oxman AD, Sultan S, Glasziou P, Akl EA, Alonso-Coello P, et al.
GRADE guidelines: 9. Rating up the quality of evidence. J Clin Epidemiol.
2011;64(12):1311-6.
6.
Guyatt GH, Oxman AD, Vist G, Kunz R, Brozek J, Alonso-Coello P, et al. GRADE
guidelines: 4. Rating the quality of evidence--study limitations (risk of bias). J Clin
Epidemiol. 2011;64(4):407-15.
7.
Guyatt GH, Ebrahim S, Alonso-Coello P, Johnston BC, Mathioudakis AG, Briel M, et
al. GRADE guidelines 17: assessing the risk of bias associated with missing participant
outcome data in a body of evidence. Journal of Clinical Epidemiology. 2017;87:14-22.
8.
Kahale LA, Diab B, Brignardello-Petersen R, Agarwal A, Mustafa RA, Kwong J, et al.
Systematic reviews do not adequately report or address missing outcome data in their
analyses: a methodological survey. Journal of Clinical Epidemiology. 2018;99:14-23.
9.
Kaplan EL, Meier P. Nonparametric Estimation from Incomplete Observations.
Journal of the American Statistical Association. 1958;53(282):457-81.
10.
Cox DR. Regression Models and Life-Tables. Journal of the Royal Statistical Society
Series B (Methodological). 1972;34(2):187-220.
11.
Tierney JF, Stewart LA, Ghersi D, Burdett S, Sydes MR. Practical methods for
incorporating summary time-to-event data into meta-analysis. Trials. 2007;8:16-.
12.
Leung K-M, Elashoff RM, Afifi AA. CENSORING ISSUES IN SURVIVAL
ANALYSIS. Annual Review of Public Health. 1997;18(1):83-104.
13.
Kleinbaum DG, Klein M. Survival Analysis. 3 ed. New York: Springer-Verlag; 2012.
14.
Putter H, Fiocco M, Geskus RB. Tutorial in biostatistics: competing risks and multistate models. Statistics in Medicine. 2007;26(11):2389-430.
15.
Lagakos SW. General right censoring and its impact on the analysis of survival data.
Biometrics. 1979;35(1):139-56.
16.
Batson S, Greenall G, Hudson P. Review of the Reporting of Survival Analyses within
Randomised Controlled Trials and the Implications for Meta-Analysis. PLOS ONE.
2016;11(5):e0154870.
17.
Abraira V, Muriel A, Emparanza JI, Pijoan JI, Royuela A, Plana MN, et al. Reporting
quality of survival analyses in medical journals still needs improvement. A minimal
requirements proposal. Journal of Clinical Epidemiology. 2013;66(12):1340-6.e5.
18.
Altman DG, De Stavola BL, Love SB, Stepniewska KA. Review of survival analyses
published in cancer journals. British journal of cancer. 1995;72(2):511-8.
36

2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183

19.
Mathoulin-Pelissier S, Gourgou-Bourgade S, Bonnetain F, Kramar A. Survival End
Point Reporting in Randomized Cancer Clinical Trials: A Review of Major Journals. Journal
of Clinical Oncology. 2008;26(22):3721-6.
20.
Vervölgyi E, Kromp M, Skipka G, Bender R, Kaiser T. Reporting of loss to follow-up
information in randomised controlled trials with time-to-event outcomes: a literature survey.
BMC Medical Research Methodology. 2011;11(1):130.
21.
Altman DG. Practical Statistics for Medical Research1999.
22.
Pocock SJ, Clayton TC, Altman DG. Survival plots of time-to-event outcomes in
clinical trials: good practice and pitfalls. The Lancet. 2002;359(9318):1686-9.
23.
Higgins JPT, Sterne JAC, Savović J, Page MJ, Hróbjartsson A, Boutron I, et al. A
revised tool for assessing risk of bias in randomized trials2019. Available from:
https://sites.google.com/site/riskofbiastool/welcome/rob-2-0-tool.
24.
Sterne J, Savović J, Page M, Elbers R, Blencowe N, Boutron I, et al. RoB 2: a revised
tool for assessing risk of bias in randomised trials. BMJ. 2019;366:l4898.
25.
Cochrane Community. Glossary: The Cochrane Colloaboration 2019 [Available from:
https://community.cochrane.org/glossary.
26.
Kahale LA, Guyatt GH, Agoritsas T, Briel M, Busse JW, Carrasco-Labra A, et al. A
guidance was developed to identify participants with missing outcome data in randomized
controlled trials. Journal of Clinical Epidemiology.
27.
Montori VM, Guyatt GH. Intention-to-treat principle. CMAJ : Canadian Medical
Association journal = journal de l'Association medicale canadienne. 2001;165(10):1339-41.
28.
Brinkhof MWG, Pujades-Rodriguez M, Egger M. Mortality of Patients Lost to
Follow-Up in Antiretroviral Treatment Programmes in Resource-Limited Settings: Systematic
Review and Meta-Analysis. PLOS ONE. 2009;4(6):e5790.
29.
Brinkhof MWG, Spycher BD, Yiannoutsos C, Weigel R, Wood R, Messou E, et al.
Adjusting Mortality for Loss to Follow-Up: Analysis of Five ART Programmes in SubSaharan Africa. PLOS ONE. 2010;5(11):e14149.
30.
Campigotto F, Weller E. Impact of Informative Censoring on the Kaplan-Meier
Estimate of Progression-Free Survival in Phase II Clinical Trials. Journal of Clinical
Oncology. 2014;32(27):3068-74.
31.
Persson I, Khamis H. Bias of the Cox model hazard ratio. Journal of Modern Applied
Statistical Methods. 2005;4(1):90-9.
32.
Denis F, Lethrosne C, Pourel N, Molinier O, Pointreau Y, Domont J, et al.
Randomized Trial Comparing a Web-Mediated Follow-up With Routine Surveillance in Lung
Cancer Patients. J Natl Cancer Inst. 2017;109(9).
33.
Guyot P, Ades AE, Ouwens MJNM, Welton NJ. Enhanced secondary analysis of
survival data: reconstructing the data from published Kaplan-Meier survival curves. BMC
Medical Research Methodology. 2012;12(1):9.
34.
Kahale LA, Diab B, Khamis AM, Chang Y, Lopes LC, Agarwal A, et al. Potentially
missing data are considerably more frequent than definitely missing data: a methodological
survey of 638 randomized controlled trials. Journal of Clinical Epidemiology. 2019;106:1831.
35.
Parmar MKB, Torri V, Stewart L. Extracting summary statistics to perform metaanalyses of the published literature for survival endpoints. Statistics in Medicine.
1998;17(24):2815-34.
36.
Martin M, Holmes FA, Ejlertsen B, Delaloge S, Moy B, Iwata H, et al. Neratinib after
trastuzumab-based adjuvant therapy in HER2-positive breast cancer (ExteNET): 5-year
analysis of a randomised, double-blind, placebo-controlled, phase 3 trial. The Lancet
Oncology. 2017;18(12):1688-700.
37.
Lee S-Y, Wolfe RA. A Simple Test for Independent Censoring under the Proportional
Hazards Model. Biometrics. 1998;54(3):1176-82.
37

2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242

38.
Higgins J.P.T., Li T., Deeks JJ. Chapter 6: Choosing effect measures and computing
estimates of effect. Draft version (29 January 2019) for inclusion in: Higgins JPT, Thomas J,
Chandler J, Cumpston M, Li T, Page MJ, Welch VA (editors). Cochrane Handbook for
Systematic Reviews of Interventions2019.
39.
Gooley TA, Leisenring W, Crowley J, Storer BE. Estimation of failure probabilities in
the presence of competing risks: new representations of old estimators. Statistics in Medicine.
1999;18(6):695-706.
40.
Hernán MA, Hernández-Díaz S, Robins JM. A Structural Approach to Selection Bias.
Epidemiology. 2004;15(5):615-25.
41.
Emoto SE, Matthews PC. A Weibull Model for Dependent Censoring. Ann Statist.
1990;18(4):1556-77.
42.
Jackson D, White IR, Seaman S, Evans H, Baisley K, Carpenter J. Relaxing the
independent censoring assumption in the Cox proportional hazards model using multiple
imputation. Statistics in Medicine. 2014;33(27):4681-94.
43.
Faucett CL, Schenker N, Taylor JM. Survival analysis using auxiliary variables via
multiple imputation, with application to AIDS clinical trial data. Biometrics. 2002;58(1):3747.
44.
Huang X, Wolfe RA. A frailty model for informative censoring. Biometrics.
2002;58(3):510-20.
45.
Kaciroti NA, Raghunathan TE, Taylor JM, Julius S. A Bayesian model for time-toevent data with informative censoring. Biostatistics (Oxford, England). 2012;13(2):341-54.
46.
Hsu C-H, Taylor JMG, Murray S, Commenges D. Survival analysis using auxiliary
variables via non-parametric multiple imputation. Statistics in Medicine. 2006;25(20):350317.
47.
Siannis F. Applications of a parametric model for informative censoring. Biometrics.
2004;60(3):704-14.
48.
Siannis F. Sensitivity analysis for multiple right censoring processes: investigating
mortality in psoriatic arthritis. Stat Med. 2011;30(4):356-67.
49.
Siannis F, Copas J, Lu G. Sensitivity analysis for informative censoring in parametric
survival models. Biostatistics (Oxford, England). 2005;6(1):77-91.
50.
Robins JM, Finkelstein DM. Correcting for Noncompliance and Dependent Censoring
in an AIDS Clinical Trial with Inverse Probability of Censoring Weighted (IPCW) Log-Rank
Tests. Biometrics. 2000;56(3):779-88.
51.
Cole SR, Hernán MA. Constructing Inverse Probability Weights for Marginal
Structural Models. American Journal of Epidemiology. 2008;168(6):656-64.
52.
Tsiatis AA, Robins JM. Correcting for non-compliance in randomized trials using rank
preserving structural failure time models. Communications in Statistics - Theory and
Methods. 1991;20(8):2609-31.
53.
Bender R, Beckmann L, Lange S. Biometrical issues in the analysis of adverse events
within the benefit assessment of drugs. Pharmaceutical Statistics. 2016;15(4):292-6.
54.
Allignol A, Beyersmann J, Schmoor C. Statistical issues in the analysis of adverse
events in time-to-event data. Pharmaceutical Statistics. 2016;15(4):297-305.
55.
Schemper M, Smith TL. A note on quantifying follow-up in studies of failure time.
Controlled Clinical Trials. 1996;17(4):343-6.
56.
R Development Core Team. R: A language and environment for statistical computing.
Vienna, Austria: R Foundation for Statistical Computing; 2008.

38

13.1.2020

RightsLink Printable License

OXFORD UNIVERSITY PRESS LICENSE
TERMS AND CONDITIONS
Jan 13, 2020

This Agreement between Uniklinik Koln -- Marius Goldkuhle ("You") and Oxford
University Press ("Oxford University Press") consists of your license details and the terms
and conditions provided by Oxford University Press and Copyright Clearance Center.
All payments must be made in full to CCC. For payment instructions, please see
information listed at the bottom of this form.
License Number

4723120175873

License date

Dec 06, 2019

Licensed Content
Publisher

Oxford University Press

Licensed Content
Publication

Journal of the National Cancer Institute

Licensed Content Title

Randomized Trial Comparing a Web-Mediated Follow-up With
Routine Surveillance in Lung Cancer Patients

Licensed Content
Author

Denis, Fabrice; Lethrosne, Claire

Licensed Content Date Apr 10, 2017
Licensed Content
Volume

109

Licensed Content Issue 9
Type of Use

Journal

Requestor type

Educational Institution/Non-commercial/ Not for-profit

Pharmaceutical support
or sponsorship for this No
project

https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=bc857500-3f61-4179-b071-765c1fac50a9

1/4

13.1.2020

RightsLink Printable License

Format

Print and electronic

Portion

Figure/table

Number of
figures/tables

1

Will you be
translating?

No

Circulation/distribution 1

Title of new article

GRADE Guidelines: Rating the certainty in time-to-event outcomes
– Study limitations due to censoring of participants with missing
data in intervention studies

Lead author

Marius Goldkuhle

Title of targeted
journal

Journal of Clinical Epidemiology

Publisher

Elsevir

Expected publication
date

May 2020

Portions

Figure 2, Page 6
Uniklinik Koln
Kerpener Str. 62

Requestor Location
Cologne, other 50969
Germany
Attn: Uniklinik Koln
Publisher Tax ID

GB125506730

Billing Type

Invoice
Uniklinik Koln
Kerpener Str. 62

Billing Address
Cologne, Germany 50969
Attn: Marius Goldkuhle
Price

95.88 EUR

https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=bc857500-3f61-4179-b071-765c1fac50a9

2/4

13.1.2020

RightsLink Printable License

Tax/VAT (20%)

19.18 EUR

Total

115.06 EUR

Terms and Conditions

STANDARD TERMS AND CONDITIONS FOR REPRODUCTION OF MATERIAL
FROM AN OXFORD UNIVERSITY PRESS JOURNAL
1. Use of the material is restricted to the type of use specified in your order details.
2. This permission covers the use of the material in the English language in the following
territory: world. If you have requested additional permission to translate this material, the
terms and conditions of this reuse will be set out in clause 12.
3. This permission is limited to the particular use authorized in (1) above and does not allow
you to sanction its use elsewhere in any other format other than specified above, nor does it
apply to quotations, images, artistic works etc that have been reproduced from other sources
which may be part of the material to be used.
4. No alteration, omission or addition is made to the material without our written consent.
Permission must be re-cleared with Oxford University Press if/when you decide to reprint.
5. The following credit line appears wherever the material is used: author, title, journal, year,
volume, issue number, pagination, by permission of Oxford University Press or the
sponsoring society if the journal is a society journal. Where a journal is being published on
behalf of a learned society, the details of that society must be included in the credit line.
6. For the reproduction of a full article from an Oxford University Press journal for whatever
purpose, the corresponding author of the material concerned should be informed of the
proposed use. Contact details for the corresponding authors of all Oxford University Press
journal contact can be found alongside either the abstract or full text of the article concerned,
accessible from www.oxfordjournals.org Should there be a problem clearing these rights,
please contact journals.permissions@oup.com
7. If the credit line or acknowledgement in our publication indicates that any of the figures,
images or photos was reproduced, drawn or modified from an earlier source it will be
necessary for you to clear this permission with the original publisher as well. If this
permission has not been obtained, please note that this material cannot be included in your
publication/photocopies.
8. While you may exercise the rights licensed immediately upon issuance of the license at
the end of the licensing process for the transaction, provided that you have disclosed
complete and accurate details of your proposed use, no license is finally effective unless and
until full payment is received from you (either by Oxford University Press or by Copyright
Clearance Center (CCC)) as provided in CCC's Billing and Payment terms and conditions. If
full payment is not received on a timely basis, then any license preliminarily granted shall be
deemed automatically revoked and shall be void as if never granted. Further, in the event
that you breach any of these terms and conditions or any of CCC's Billing and Payment
terms and conditions, the license is automatically revoked and shall be void as if never
granted. Use of materials as described in a revoked license, as well as any use of the
materials beyond the scope of an unrevoked license, may constitute copyright infringement
and Oxford University Press reserves the right to take any and all action to protect its
copyright in the materials.
9. This license is personal to you and may not be sublicensed, assigned or transferred by you
to any other person without Oxford University Press’s written permission.
https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=bc857500-3f61-4179-b071-765c1fac50a9

3/4

13.1.2020

RightsLink Printable License

10. Oxford University Press reserves all rights not specifically granted in the combination of
(i) the license details provided by you and accepted in the course of this licensing
transaction, (ii) these terms and conditions and (iii) CCC’s Billing and Payment terms and
conditions.
11. You hereby indemnify and agree to hold harmless Oxford University Press and CCC, and
their respective officers, directors, employs and agents, from and against any and all claims
arising out of your use of the licensed material other than as specifically authorized pursuant
to this license.
12. Other Terms and Conditions:
v1.4
You will be invoiced within 48 hours of this transaction date. You may pay your invoice
by credit card upon receipt of the invoice for this transaction. Please follow instructions
provided at that time.
To pay for this transaction now; please remit a copy of this document along with your
payment. Payment should be in the form of a check or money order referencing your
account number and this invoice number RLNK503364125.
Make payments to "COPYRIGHT CLEARANCE CENTER" and send to:
Copyright Clearance Center
29118 Network Place
Chicago, IL 60673-1291
Please disregard electronic and mailed copies if you remit payment in advance
Questions? customercare@copyright.com or +1-855-239-3415 (toll free in the US) or
+1-978-646-2777.

https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=bc857500-3f61-4179-b071-765c1fac50a9

4/4

5.12.2019

RightsLink Printable License

ELSEVIER LICENSE
TERMS AND CONDITIONS
Dec 05, 2019

This Agreement between Uniklinik Koln -- Marius Goldkuhle ("You") and Elsevier
("Elsevier") consists of your license details and the terms and conditions provided by
Elsevier and Copyright Clearance Center.
License Number

4722590880787

License date

Dec 05, 2019

Licensed Content
Publisher

Elsevier

Licensed Content
Publication

The Lancet Oncology

Licensed Content Title

Neratinib after trastuzumab-based adjuvant therapy in HER2positive breast cancer (ExteNET): 5-year analysis of a
randomised, double-blind, placebo-controlled, phase 3 trial

Miguel Martin,Frankie A Holmes,Bent Ejlertsen,Suzette
Delaloge,Beverly Moy,Hiroji Iwata,Gunter von
Licensed Content Author Minckwitz,Stephen K L Chia,Janine Mansi,Carlos H
Barrios,Michael Gnant,Zorica Tomašević,Neelima
Denduluri,Robert Šeparović,Erhan Gokmen,Anna Bashford et al.
Licensed Content Date

Dec 1, 2017

Licensed Content Volume 18
Licensed Content Issue

12

Licensed Content Pages

13

Start Page

1688

End Page

1700

Type of Use

reuse in a journal/magazine

https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=b3e0bfaa-82fb-447b-b2cd-3e68c17a1fa6

1/7

5.12.2019

RightsLink Printable License

Requestor type

academic/educational institute

Portion

figures/tables/illustrations

Number of
1
figures/tables/illustrations
Format

both print and electronic

Are you the author of this
No
Elsevier article?
Will you be translating?

No

Title of new article

GRADE Guidelines: Rating the certainty in time-to-event
outcomes – Study limitations due to censoring of participants
with missing data in intervention studies

Lead author

Marius Goldkuhle

Title of targeted journal

Journal of Clinical Epidemiology

Publisher

Elsevier

Expected publication date May 2020
Portions

Figure 2 A, page 1694
Uniklinik Koln
Kerpener Str. 62

Requestor Location
Cologne, other 50969
Germany
Attn: Uniklinik Koln
Publisher Tax ID

GB 494 6272 12

Total

0.00 EUR

Terms and Conditions
INTRODUCTION
1. The publisher for this copyrighted material is Elsevier. By clicking "accept" in connection
with completing this licensing transaction, you agree that the following terms and conditions
apply to this transaction (along with the Billing and Payment terms and conditions
https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=b3e0bfaa-82fb-447b-b2cd-3e68c17a1fa6

2/7

5.12.2019

RightsLink Printable License

established by Copyright Clearance Center, Inc. ("CCC"), at the time that you opened your
Rightslink account and that are available at any time at http://myaccount.copyright.com).
GENERAL TERMS
2. Elsevier hereby grants you permission to reproduce the aforementioned material subject to
the terms and conditions indicated.
3. Acknowledgement: If any part of the material to be used (for example, figures) has
appeared in our publication with credit or acknowledgement to another source, permission
must also be sought from that source. If such permission is not obtained then that material
may not be included in your publication/copies. Suitable acknowledgement to the source
must be made, either as a footnote or in a reference list at the end of your publication, as
follows:
"Reprinted from Publication title, Vol /edition number, Author(s), Title of article / title of
chapter, Pages No., Copyright (Year), with permission from Elsevier [OR APPLICABLE
SOCIETY COPYRIGHT OWNER]." Also Lancet special credit - "Reprinted from The
Lancet, Vol. number, Author(s), Title of article, Pages No., Copyright (Year), with
permission from Elsevier."
4. Reproduction of this material is confined to the purpose and/or media for which
permission is hereby given.
5. Altering/Modifying Material: Not Permitted. However figures and illustrations may be
altered/adapted minimally to serve your work. Any other abbreviations, additions, deletions
and/or any other alterations shall be made only with prior written authorization of Elsevier
Ltd. (Please contact Elsevier at permissions@elsevier.com). No modifications can be made
to any Lancet figures/tables and they must be reproduced in full.
6. If the permission fee for the requested use of our material is waived in this instance,
please be advised that your future requests for Elsevier materials may attract a fee.
7. Reservation of Rights: Publisher reserves all rights not specifically granted in the
combination of (i) the license details provided by you and accepted in the course of this
licensing transaction, (ii) these terms and conditions and (iii) CCC's Billing and Payment
terms and conditions.
8. License Contingent Upon Payment: While you may exercise the rights licensed
immediately upon issuance of the license at the end of the licensing process for the
transaction, provided that you have disclosed complete and accurate details of your proposed
use, no license is finally effective unless and until full payment is received from you (either
by publisher or by CCC) as provided in CCC's Billing and Payment terms and conditions. If
full payment is not received on a timely basis, then any license preliminarily granted shall be
deemed automatically revoked and shall be void as if never granted. Further, in the event
that you breach any of these terms and conditions or any of CCC's Billing and Payment
terms and conditions, the license is automatically revoked and shall be void as if never
granted. Use of materials as described in a revoked license, as well as any use of the
materials beyond the scope of an unrevoked license, may constitute copyright infringement
and publisher reserves the right to take any and all action to protect its copyright in the
materials.
9. Warranties: Publisher makes no representations or warranties with respect to the licensed
material.
10. Indemnity: You hereby indemnify and agree to hold harmless publisher and CCC, and
their respective officers, directors, employees and agents, from and against any and all
claims arising out of your use of the licensed material other than as specifically authorized
pursuant to this license.
11. No Transfer of License: This license is personal to you and may not be sublicensed,
assigned, or transferred by you to any other person without publisher's written permission.

https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=b3e0bfaa-82fb-447b-b2cd-3e68c17a1fa6

3/7

5.12.2019

RightsLink Printable License

12. No Amendment Except in Writing: This license may not be amended except in a writing
signed by both parties (or, in the case of publisher, by CCC on publisher's behalf).
13. Objection to Contrary Terms: Publisher hereby objects to any terms contained in any
purchase order, acknowledgment, check endorsement or other writing prepared by you,
which terms are inconsistent with these terms and conditions or CCC's Billing and Payment
terms and conditions. These terms and conditions, together with CCC's Billing and Payment
terms and conditions (which are incorporated herein), comprise the entire agreement
between you and publisher (and CCC) concerning this licensing transaction. In the event of
any conflict between your obligations established by these terms and conditions and those
established by CCC's Billing and Payment terms and conditions, these terms and conditions
shall control.
14. Revocation: Elsevier or Copyright Clearance Center may deny the permissions described
in this License at their sole discretion, for any reason or no reason, with a full refund payable
to you. Notice of such denial will be made using the contact information provided by you.
Failure to receive such notice will not alter or invalidate the denial. In no event will Elsevier
or Copyright Clearance Center be responsible or liable for any costs, expenses or damage
incurred by you as a result of a denial of your permission request, other than a refund of the
amount(s) paid by you to Elsevier and/or Copyright Clearance Center for denied
permissions.
LIMITED LICENSE
The following terms and conditions apply only to specific license types:
15. Translation: This permission is granted for non-exclusive world English rights only
unless your license was granted for translation rights. If you licensed translation rights you
may only translate this content into the languages you requested. A professional translator
must perform all translations and reproduce the content word for word preserving the
integrity of the article.
16. Posting licensed content on any Website: The following terms and conditions apply as
follows: Licensing material from an Elsevier journal: All content posted to the web site must
maintain the copyright information line on the bottom of each image; A hyper-text must be
included to the Homepage of the journal from which you are licensing at
http://www.sciencedirect.com/science/journal/xxxxx or the Elsevier homepage for books at
http://www.elsevier.com; Central Storage: This license does not include permission for a
scanned version of the material to be stored in a central repository such as that provided by
Heron/XanEdu.
Licensing material from an Elsevier book: A hyper-text link must be included to the Elsevier
homepage at http://www.elsevier.com . All content posted to the web site must maintain the
copyright information line on the bottom of each image.
Posting licensed content on Electronic reserve: In addition to the above the following
clauses are applicable: The web site must be password-protected and made available only to
bona fide students registered on a relevant course. This permission is granted for 1 year only.
You may obtain a new license for future website posting.
17. For journal authors: the following clauses are applicable in addition to the above:
Preprints:
A preprint is an author's own write-up of research results and analysis, it has not been peerreviewed, nor has it had any other value added to it by a publisher (such as formatting,
copyright, technical enhancement etc.).
Authors can share their preprints anywhere at any time. Preprints should not be added to or
enhanced in any way in order to appear more like, or to substitute for, the final versions of
articles however authors can update their preprints on arXiv or RePEc with their Accepted
Author Manuscript (see below).
https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=b3e0bfaa-82fb-447b-b2cd-3e68c17a1fa6

4/7

5.12.2019

RightsLink Printable License

If accepted for publication, we encourage authors to link from the preprint to their formal
publication via its DOI. Millions of researchers have access to the formal publications on
ScienceDirect, and so links will help users to find, access, cite and use the best available
version. Please note that Cell Press, The Lancet and some society-owned have different
preprint policies. Information on these policies is available on the journal homepage.
Accepted Author Manuscripts: An accepted author manuscript is the manuscript of an
article that has been accepted for publication and which typically includes authorincorporated changes suggested during submission, peer review and editor-author
communications.
Authors can share their accepted author manuscript:
immediately
via their non-commercial person homepage or blog
by updating a preprint in arXiv or RePEc with the accepted manuscript
via their research institute or institutional repository for internal institutional
uses or as part of an invitation-only research collaboration work-group
directly by providing copies to their students or to research collaborators for
their personal use
for private scholarly sharing as part of an invitation-only work group on
commercial sites with which Elsevier has an agreement
After the embargo period
via non-commercial hosting platforms such as their institutional repository
via commercial sites with which Elsevier has an agreement
In all cases accepted manuscripts should:
link to the formal publication via its DOI
bear a CC-BY-NC-ND license - this is easy to do
if aggregated with other manuscripts, for example in a repository or other site, be
shared in alignment with our hosting policy not be added to or enhanced in any way to
appear more like, or to substitute for, the published journal article.
Published journal article (JPA): A published journal article (PJA) is the definitive final
record of published research that appears or will appear in the journal and embodies all
value-adding publishing activities including peer review co-ordination, copy-editing,
formatting, (if relevant) pagination and online enrichment.
Policies for sharing publishing journal articles differ for subscription and gold open access
articles:
Subscription Articles: If you are an author, please share a link to your article rather than the
full-text. Millions of researchers have access to the formal publications on ScienceDirect,
and so links will help your users to find, access, cite, and use the best available version.
Theses and dissertations which contain embedded PJAs as part of the formal submission can
be posted publicly by the awarding institution with DOI links back to the formal
publications on ScienceDirect.
If you are affiliated with a library that subscribes to ScienceDirect you have additional
private sharing rights for others' research accessed under that agreement. This includes use
for classroom teaching and internal training at the institution (including use in course packs
and courseware programs), and inclusion of the article for grant funding purposes.
Gold Open Access Articles: May be shared according to the author-selected end-user
license and should contain a CrossMark logo, the end user license, and a DOI link to the
formal publication on ScienceDirect.
Please refer to Elsevier's posting policy for further information.
18. For book authors the following clauses are applicable in addition to the above:
Authors are permitted to place a brief summary of their work online only. You are not
allowed to download and post the published electronic version of your chapter, nor may you
https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=b3e0bfaa-82fb-447b-b2cd-3e68c17a1fa6

5/7

5.12.2019

RightsLink Printable License

scan the printed edition to create an electronic version. Posting to a repository: Authors are
permitted to post a summary of their chapter only in their institution's repository.
19. Thesis/Dissertation: If your license is for use in a thesis/dissertation your thesis may be
submitted to your institution in either print or electronic form. Should your thesis be
published commercially, please reapply for permission. These requirements include
permission for the Library and Archives of Canada to supply single copies, on demand, of
the complete thesis and include permission for Proquest/UMI to supply single copies, on
demand, of the complete thesis. Should your thesis be published commercially, please
reapply for permission. Theses and dissertations which contain embedded PJAs as part of
the formal submission can be posted publicly by the awarding institution with DOI links
back to the formal publications on ScienceDirect.

Elsevier Open Access Terms and Conditions
You can publish open access with Elsevier in hundreds of open access journals or in nearly
2000 established subscription journals that support open access publishing. Permitted third
party re-use of these open access articles is defined by the author's choice of Creative
Commons user license. See our open access license policy for more information.
Terms & Conditions applicable to all Open Access articles published with Elsevier:
Any reuse of the article must not represent the author as endorsing the adaptation of the
article nor should the article be modified in such a way as to damage the author's honour or
reputation. If any changes have been made, such changes must be clearly indicated.
The author(s) must be appropriately credited and we ask that you include the end user
license and a DOI link to the formal publication on ScienceDirect.
If any part of the material to be used (for example, figures) has appeared in our publication
with credit or acknowledgement to another source it is the responsibility of the user to
ensure their reuse complies with the terms and conditions determined by the rights holder.
Additional Terms & Conditions applicable to each Creative Commons user license:
CC BY: The CC-BY license allows users to copy, to create extracts, abstracts and new
works from the Article, to alter and revise the Article and to make commercial use of the
Article (including reuse and/or resale of the Article by commercial entities), provided the
user gives appropriate credit (with a link to the formal publication through the relevant
DOI), provides a link to the license, indicates if changes were made and the licensor is not
represented as endorsing the use made of the work. The full details of the license are
available at http://creativecommons.org/licenses/by/4.0.
CC BY NC SA: The CC BY-NC-SA license allows users to copy, to create extracts,
abstracts and new works from the Article, to alter and revise the Article, provided this is not
done for commercial purposes, and that the user gives appropriate credit (with a link to the
formal publication through the relevant DOI), provides a link to the license, indicates if
changes were made and the licensor is not represented as endorsing the use made of the
work. Further, any new works must be made available on the same conditions. The full
details of the license are available at http://creativecommons.org/licenses/by-nc-sa/4.0.
CC BY NC ND: The CC BY-NC-ND license allows users to copy and distribute the Article,
provided this is not done for commercial purposes and further does not permit distribution of
the Article if it is changed or edited in any way, and provided the user gives appropriate
credit (with a link to the formal publication through the relevant DOI), provides a link to the
license, and that the licensor is not represented as endorsing the use made of the work. The
full details of the license are available at http://creativecommons.org/licenses/by-nc-nd/4.0.
Any commercial reuse of Open Access articles published with a CC BY NC SA or CC BY
NC ND license requires permission from Elsevier and will be subject to a fee.
Commercial reuse includes:
https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=b3e0bfaa-82fb-447b-b2cd-3e68c17a1fa6

6/7

5.12.2019

RightsLink Printable License

Associating advertising with the full text of the Article
Charging fees for document delivery or access
Article aggregation
Systematic distribution via e-mail lists or share buttons
Posting or linking by commercial companies for use by customers of those companies.

20. Other Conditions:

v1.9
Questions? customercare@copyright.com or +1-855-239-3415 (toll free in the US) or
+1-978-646-2777.

https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=b3e0bfaa-82fb-447b-b2cd-3e68c17a1fa6

7/7

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Guyatt

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Gordon H.

Guyatt

1/30/2020

4. Are you the corresponding author?

✔ No

Yes

5. Manuscript Title

GRADE Guideline: Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants with
missing data in intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Guyatt

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Guyatt

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Schunemann

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

Holger

Schunemann

4. Are you the corresponding author?

3. Date

✔ No

Yes

5. Manuscript Title

Censoring of participants with missing data in intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?

✔ Yes, the following relationships/conditions/circumstances are present (explain below):
No other relationships/conditions/circumstances that present a potential conflict of interest

Schunemann

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Schunemann

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Cinquini

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Michela

Cinquini

1/14/2020

4. Are you the corresponding author?

✔ No

Yes

5. Manuscript Title

GRADE
Rating theGuideline:
certainty in time-to-event outcomes – Study limitations due to censoring of participants with missing data in
intervention studies

6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Cinquini

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Cinquini

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Goldkuhle

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Marius

Goldkuhle

1/30/2020

4. Are you the corresponding author?

✔ Yes

No

5. Manuscript Title

GRADE Guideline: Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants with
missing data in intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Goldkuhle

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Goldkuhle

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Trivella

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Marialena

Trivella

1/13/2020

4. Are you the corresponding author?

✔ No

Yes

5. Manuscript Title

GRADE Guideline: Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants with
missing data in intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Trivella

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Trivella

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Kreuzberger

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Nina

Kreuzberger

1/24/2020

4. Are you the corresponding author?

✔ No

Yes

5. Manuscript Title

Censoring of participants with missing data in intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Kreuzberger

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Kreuzberger

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Skoetz

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Nicole

Skoetz

1/30/2020

4. Are you the corresponding author?

✔ No

Yes

5. Manuscript Title

GRADE Guideline: Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants with
missing data in intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Skoetz

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Skoetz

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Bender

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Ralf

Bender

1/14/2020

4. Are you the corresponding author?

✔ No

Yes

5. Manuscript Title

Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants with missing data in
intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Bender

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Bender

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Mustafa

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Reem

Mustafa

1/20/2020

4. Are you the corresponding author?

✔ No

Yes

5. Manuscript Title

GRADE guidance: Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants with
missing data in intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Mustafa

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Mustafa

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Nevitt

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Sarah

Nevitt

1/13/2020

4. Are you the corresponding author?

✔ No

Yes

5. Manuscript Title

Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants with missing data in
intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Nevitt

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Nevitt

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Djulbegovic

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Benjamin

Djulbegovic

1/13/2020

4. Are you the corresponding author?

Yes

No

5. Manuscript Title

Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants with missing data in
intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Djulbegovic

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Djulbegovic

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

Akl

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Elie

Akl

1/21/2020

4. Are you the corresponding author?

✔ No

Yes

5. Manuscript Title

Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants with missing data in
intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

Akl

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

Akl

3

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Instructions

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

Identifying information.
The work under consideration for publication.

1.
2.

3.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work
without receiving any financial support from any third party -- that is, the work was supported by funds from the same institution that
pays your salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds
from a third party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes"

Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work’s sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.
Relationships not covered above.

This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.
Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.

4.
5.

Entity: government agency, foundation, commercial sponsor,

academic institution, etc.
Grant: A grant from an entity, generally [but not always] paid to your
organization
Personal Fees: Monies paid to you for services rendered, generally
honoraria, royalties, or fees for consulting , lectures, speakers bureaus,
expert testimony, employment, or other affiliations
Non-Financial Support: Examples include drugs/equipment
supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.

van Dalen

Other: Anything not covered under the previous three boxes
Pending: The patent has been filed but not issued
Issued: The patent has been issued by the agency
Licensed:
The patent has been licensed to an entity, whether earning
royalties or not
Royalties:Funds are coming in to you or your institution due to your
patent

1

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
Section 1.

Identifying Information

1. Given Name (First Name)

2. Surname (Last Name)

3. Date

Elvira C

van Dalen

1/13/2020

4. Are you the corresponding author?

✔ No

Yes

5. Manuscript Title

GRADE guideline Rating the certainty in time-to-event outcomes – Study limitations due to censoring of participants with
missing data in intervention studies
6. Manuscript Identifying Number (if you know it)

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,
statistical analysis, etc.)?

Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.
Are there any relevant conflicts of interest?

Yes

✔

No
ADD

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work?

Section 5.

Yes

✔

No

Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
Yes, the following relationships/conditions/circumstances are present (explain below):

✔ No other relationships/conditions/circumstances that present a potential conflict of interest

van Dalen

2

SAVE

ICMJE Form for Disclosure of Potential Conflicts of Interest
At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6.

Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.
Generate Disclosure Statement

Evaluation and Feedback
Please visit http://www.icmje.org/cgi-bin/feedback to provide feedback on your experience with completing this form.

van Dalen

3

GRADE Guideline:
Rating the certainty in time-to-event outcomes – Study limitations due to censoring of
participants with missing data in intervention studies
CRediT authorship contribution statement
Marius Goldkuhle: Writing - original draft, Methodology, Writing - review & editing,
Conceptualization, Project administration. Ralf Bender: Writing - original draft, Writing review & editing, Methodology, Conceptualization. Elie A. Akl: Writing - original draft,
Writing - review & editing, Methodology, Conceptualization. Elvira C. van Dalen: Writing original draft, Writing - review & editing, Methodology, Conceptualization. Sarah Nevitt:
Writing - original draft, Writing - review & editing, Methodology, Conceptualization. Reem
A. Mustafa: Writing - original draft, Writing - review & editing, Methodology,
Conceptualization. Gordon H. Guyatt: Writing - original draft, Writing - review & editing,
Methodology, Conceptualization. Marialene Trivella: Writing - original draft, Writing review & editing, Methodology, Conceptualization. Benjamin Djulbegovic: Writing original draft, Writing - review & editing, Methodology, Conceptualization. Holger
Schünemann: Writing - original draft, Writing - review & editing, Methodology,
Conceptualization. Michela Cinquini: Writing - original draft, Writing - review & editing,
Methodology, Conceptualization. Nina Kreuzberger: Writing - original draft, Writing review & editing, Methodology, Conceptualization. Nicole Skoetz: Writing - original draft,
Writing - review & editing, Methodology, Conceptualization, Supervision.

1

