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Abstract

Objectives: To provide GRADE guidance on how to prepare Summary of Findings tables and Evidence Profiles for time-to-event out-
comes with a focus on the calculation of the corresponding absolute effect estimates.

Study Design and Setting: This guidance was justified by a research project identifying frequent errors and limitations in the presen-
tation of time-to-event outcomes in the Summary of Findings tables. We developed this guidance through an iterative process that included
membership consultation, feedback, presentation, and discussion at meetings of the GRADE Working Group.

Results: Review authors need to carefully consider the definition of the outcome of interest; although often the event is used as label for
the outcome of interest (e.g., death or mortality), the event-free survival (e.g., overall survival) is reported throughout individual studies.
Review authors should calculate the absolute effect correctly, either for the event or absence of the event. We also provide examples on how
to calculate the absolute effects for events and the absence of events for various baseline or control group risks and time points.

Conclusions: This article aids in the development of Summary of Findings tables and Evidence Profiles, including time-to-event out-
comes, and addresses the most common scenarios when calculating absolute effects in order to provide an accurate interpretation. © 2019
Elsevier Inc. All rights reserved.

Keywords: GRADE guidance; Time-to-event outcomes; Hazard ratio; Absolute effects; Summary of findings table; Evidence Profile

1. Introduction assessment of the certainty of the evidence is presented in
GRADE Summary of Findings tables or GRADE Evidence
Profiles, together with absolute effect estimates for relative
effects [2,3]. A recent methodological systematic review
showed that review authors might have difficulties calcu-
lating absolute effects for time-to-event outcomes [4].
Analyses that assess the time to a given event for one or
several groups of patients are used in clinical studies in
some fields, in particular, oncology. These time-to-event
analyses are valuable, particularly when the event of inter-
% Corresponding author. Tel.: +49221 478 96651; fax: +49221 478 est can occur at any point over an extended period of time
96654. and the time till event occurrence carries important value. A
E-mail address: nicole.skoetz@uk-koeln.de (N. Skoetz). distinct feature of time-to-event analytic techniques is to

The GRADE approach provides a systematic and trans-
parent framework for rating the certainty of evidence and
moving from the evidence to a recommendation or deci-
sion. Therefore, the GRADE guidelines are highly relevant
for systematic review authors, health technology assess-
ment, and clinical practice guidelines developers [1]. The

https://doi.org/10.1016/j.jclinepi.2019.10.015
0895-4356/© 2019 Elsevier Inc. All rights reserved.


mailto:nicole.skoetz@uk-koeln.de
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jclinepi.2019.10.015&domain=pdf
https://doi.org/10.1016/j.jclinepi.2019.10.015
https://doi.org/10.1016/j.jclinepi.2019.10.015
https://doi.org/10.1016/j.jclinepi.2019.10.015

N. Skoetz et al. / Journal of Clinical Epidemiology 118 (2020) 124—131 125

What is new?

Key findings

e The GRADE Working Group describes the
preferred approach for presenting absolute effects
for time-to-event outcomes in Summary of Find-
ings tables or Evidence Profiles and provides guid-
ance on how to avoid common pitfalls.

e Systematic review authors should be cautious
whether as event mortality (e.g., people being
dead) or survival (e.g., people who are alive) was
used in the considered publications.

e In most cases, the absolute effect will be estimated
indirectly from the hazard ratio and an adequate
baseline risk. If the estimation uncertainty of the
baseline risk is a relevant source of the total esti-
mation uncertainty, it should be taken into account
in the estimation of the absolute effect.

What is the implication and what should change

now?

e Systematic review authors and guideline devel-
opers are advised to use the herein presented ap-
proaches to derive and present absolute effects of
time-to-event outcomes, in order to support clinical
decision-making and healthcare recommendations
whenever they use the GRADE approach.

incorporate the censored information, which refers to infor-
mation from study participants who did not experience the
event of interest during the follow-up period. To compare
the effects of different interventions/management strategies
on time-to-event outcomes between two groups, hazard ra-
tios (HRs) with corresponding confidence intervals derived
from Cox regression models are routinely calculated as the
relative effect measure.

Although their use is not limited to the field of oncology,
the resulting Kaplan Meier curves, also referred to as sur-
vival curves are closely associated with oncology. For pa-
tients with cancer, one of the most relevant outcomes is
overall survival (OS). Progression-free survival (PES),
disease-free survival (DFS), and event-free survival are also
often assessed outcomes as they provide complementary in-
formation to OS. In addition, time-to-event analyses can
describe outcomes other than survival, such as time to hos-
pital admission, time to passage of a ureteral stone, or time
to the occurrence of specified adverse events. These exam-
ples are time-to-event outcomes, as they involve the assess-
ment of both whether a particular event occurs, and also
when it occurred [5].

Absolute effect estimates (i.e., risk difference, the num-
ber needed to treat) provide important supplementary

information to relative effect estimates by considering the
control event rate over a given time period. As they take
into account the underlying baseline risk for the event of in-
terest in the study groups, absolute effect estimates are less
vulnerable to exaggerated effect interpretation than relative
effect estimates and allow a more appropriate assessment of
the clinical relevance of effects [6]. Especially the absolute
difference of events in both arms for one outcome at spe-
cific time points is essential for decision making and are
a routine part of GRADE Summary of Findings tables
and GRADE Evidence Profiles. They are automatically
calculated by GRADE’s official app GRADEpro GDT
(gradepro.org) [2,3]. The formula for calculation of the ab-
solute effects varies depending on whether the relative ef-
fect estimate is a risk ratio or hazard ratio [7].

As mentioned above, a recent methodological system-
atic review showed that less than 30% of oncological Co-
chrane Reviews calculated absolute effects for time-to-
event outcomes correctly and presented results in an easily
interpretable way [4]. The main source of error is the
confusion around whether the study authors describe the
proportion of participants with a given event (e.g., death
from any cause) or the proportion of participants who are
event-free (e.g., overall survival). Furthermore, interpreta-
tion of results in the Summary of Findings tables was
hampered by the lack of explanation of which baseline risk
(BLR) review authors used to estimate the absolute effect
or by entering incorrect numbers like the number of events
instead of numbers of patients being event-free into the
GRADEpro GDT software.

Given the above-described confusion and the lack of
written GRADE guidance available on how to calculate ab-
solute effects for time-to-event outcomes based on HR and
how to avoid common pitfalls, the members of the GRADE
time-to-event Working Group developed this guidance
incorporating feedback from methodologists and stake-
holders. The findings from a methodological review evalu-
ating the presentation of absolute effects from time-to-event
data in 97 cancer-related Cochrane reviews was presented
first at the GRADE meeting in 2017, in Rome, Italy. This
meeting was followed by two small group discussions dur-
ing the GRADE biannual meetings in Cape Town, South
Africa, 2017, and Bogota, Colombia, 2018, and one large
group discussion in Manchester, UK, 2018, involving more
than 80 international experts, where the paper was formally
approved. To prepare the presentations and incorporate the
feedback from the meetings, the group of authors met in a
60-minute online conference and came to a consensus
regarding this GRADE guidance.

2. Direct calculation of the absolute effect

It should be noted that when individual participant data
are available and if the risk difference is an appropriate
measure of the meta-analysis, the absolute effect of an
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intervention in individual trials can and should be estimated
directly based upon the individual participant data and not
indirectly via the estimates of the hazard ratio and the base-
line risk. Therefore, in this case, not only is the estimation
uncertainty of the hazard ratio taken into account, but the
full uncertainty of the absolute effect estimate is also auto-
matically taken into account.

In studies of time-to-event data, there is usually a stag-
gered entry of patients into the study leading to varying
follow-up times and censored observations. Sometimes,
studies have a recruitment period with a staggered entry
(say, for 1 year) and a fixed follow-up period for all pa-
tients, say for 2 years. In this case, you have complete ob-
servations for a period of 2 years. In the case of a single
study with individual participant data and complete obser-
vation for all patients at least for a minimum time period,
a specific time point with complete observations should
be chosen, and the corresponding 2 x 2 table should be pre-
pared. The usual methods for binary data can be applied to
yield appropriate point and interval estimates for the risk
difference [8].

In the case of staggered entry of the patients over the
whole study duration, no adequate time period with com-
plete observation may be available. In the case of a single
study with individual participant data and incomplete
observation, reviewers should apply methods for survival
data. Methods based upon Kaplan-Meier curves [7,9] and
the Cox regression model [10—12] are available to perform
point and interval estimates for the risk difference at
different time-points.

Sometimes it might be useful to choose the risk differ-
ence as effect measure for the meta-analysis (e.g., in the
case of rare events and empty cells). In this case, a pooled
risk difference by means of the usual meta-analytic
methods represents an adequate measure of the absolute ef-
fect [13]. In all other cases, the estimation of the absolute
effect should be performed indirectly from the pooled
HR, and adequate estimation of the baseline risk.

3. Indirect calculation of the absolute effect
3.1. Assumptions for this guidance paper

For calculations of absolute effects from a pooled hazard
ratio (HR), we assume that the latter is correctly calculated
and applicable in the considered situation. Besides unad-
justed HRs, the HRs adjusted for prognostic factors can
also be used if the adjustment is performed adequately
for the considered research question.

3.2. Assumptions to estimate baseline risks

The baseline risk used to calculate absolute effect size
estimates should be appropriate for the individuals and their
characteristics to which it is intended to be applied to. Typi-
cally, the calculation of absolute effects in systematic

reviews is based on the baseline risk from included trials.
However, trials could enroll individuals with a higher than
average baseline risk as a way to increase their statistical
power, or they could include patients with a lower than
average baseline risk, as patients with comorbidities might
have been excluded.

3.3. Use of the baseline risk from an external source

Large, representative observational studies at low risk of
bias or systematic reviews of those studies may provide
adequate baseline event rates. This approach has been pre-
viously reported for binary outcomes using appropriate
observational studies, with defined prognostic markers for
different risk groups. If an appropriate estimate for the
baseline risk with 95% confidence interval (CI) is available
from an external source, for example, from an observational
study or registry, it is possible to estimate the absolute ef-
fect by taking the uncertainties of the HR and the baseline
risk estimates into account (see section 3.5). For represent-
ing multiple risk groups in the population, studies with
different baseline risks could be grouped accordingly (i.e.,
into risk groups like high, moderate, and low). For each risk
group, the baseline risk estimates of representative studies
could then be used to calculate the corresponding absolute
risks in the intervention arm. It must be noted that system-
atic review authors should not extrapolate the HR beyond
the follow-up period that it represents. For example, if
the (pooled) HR is calculated for a follow-up period of
1.5 years, a baseline risk at 1 year from an eligible obser-
vational study may be suitable to estimate a corresponding
absolute risk at 1 year. Whereas, the same HR should not be
extrapolated and applied together with a baseline risk for
5 years to estimate an absolute risk at 5 years. This is
because we have evidence that HR is constant only within
the period of 1.5 years. After this period, the HR could
potentially increase or decrease.

3.4. Use of the baseline risk from the control groups of
the included studies

If no suitable observational data are available to estimate
the baseline risk, data from Kaplan-Meier survival curves
from the control groups of the trials included in the system-
atic review may be used to estimate the baseline risk. An
option here is to select the curve from a trial representative
for the control group of interest that is estimated to be at
low risk of bias. It is as well an option to choose the curves
from multiple trials representing different baseline risk
groups (e.g., high, moderate, and low). Again, as mentioned
for observational studies, trials with different baseline risks
could be grouped, and effect estimates of representative tri-
als for each risk group could be used to calculate the abso-
lute effect for the intervention arm.

Oftentimes, toward the end of the reported observation
time, only a small number of patients may still be at risk,
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with most patients having either experienced the event of
interest or being censored. Therefore, the review authors
should ideally choose a time point from the middle of the
observation time of the respective Kaplan-Meier survival
curve rather than at the end. This recommendation requires,
however, that a sufficient number of events has happened
up to the chosen time. In case there is a high degree of
follow-up after this time point, meaning that none or only
a few individuals are censored for a later eligible time
point, it is possible to choose a later time point, where a
larger number of events may have occurred. The chosen
time point should be consistent across the different risk
groups and clearly reported. Here again, it is important to
point out that the HR should not be extrapolated and com-
bined with a baseline risk estimate for a time-period that it
does not represent (see section 3.3).

Sometimes, trials included in a meta-analysis, report on
HRs only without presenting survival curves and survival
rates at specific time points. In this case, no adequate esti-
mates for the control group risk can be extracted from these
trials and the observational data should be used to estimate
the control group risk.

3.5. Uncertainty of the baseline risk estimate

Comparable to guidance for the calculation of absolute
effects for binary data [14], only the uncertainty of the
pooled HR is taken into account when grading the certainty
of the body of evidence, not the uncertainty of the time
point from the Kaplan-Meier survival curve and the corre-
sponding baseline risk. The calculation of absolute effects
is, therefore, conditional, based on the assumption that a
given baseline risk is true.

As noted above, the baseline risk to estimate the abso-
lute effect comes ideally from appropriate large, represen-
tative observational studies at low risk of bias. If this
study is large, the standard error of the baseline risk esti-
mate may be quite small, so that this uncertainty is negli-
gible. In this case, the methods described in the next
section can be used to estimate the absolute effect by using
the baseline risk from the observational study.

However, in settings in which it appears important to take
the uncertainty of the baseline risk estimate into account,
which could be when the uncertainty of the baseline risk is
a relevant source of the total uncertainty [15], a general
method called Propagating Imprecision (Proplmp) can be
used to estimate the absolute effects [16]. Preconditions are
that the baseline risk estimate comes from a source that is in-
dependent of the meta-analysis and that adequate point and
confidence intervals are available for the baseline risk and
the pooled HR. The computationally intensive PropImp
approach is described in detail elsewhere, and an MS Excel
sheet can be made available to facilitate implementation [16].

If large, representative observational studies at low risk
of bias are not available, trials included in the meta-
analysis may then provide the estimates of baseline risks

[14]. In this case, the uncertainties of the baseline risk
and the relative effect are correlated. Thus, only complex
methods, including resampling, are available to take the un-
certainty of the baseline risk into account to construct a
valid confidence interval for the absolute effect [17]. How-
ever, it is not always necessary to take the uncertainty of the
baseline risk estimate into account. If the standard error of
the baseline risk estimate is small and the standard error of
the pooled HR is the main source of the total uncertainty,
the uncertainty of the baseline risk estimate is negligible.
Under these circumstances, we can also take up the condi-
tional view. Especially if we calculate the absolute effect
for different risk groups, it makes sense to present the
various absolute effects conditional on the corresponding
assumed baseline risks. In this case, it is sufficient to take
only the uncertainty of the pooled HR into account.

3.6. Transparent reporting

As suggested by Santesso et al. [18], transparent report-
ing of where baseline risk data come from is very impor-
tant. It should be clearly described in the explanatory
footnotes where the baseline risk comes from and which
specific time point has been chosen. The time-to-event
outcome and the corresponding absolute effects in the Sum-
mary of Findings table or Evidence Profile should be
labeled in a consistent manner throughout the review
(e.g., in the abstract, methods, and results section). The re-
viewers need to make a clear distinction between people
who are event-free (e.g., people alive at a specific time
point) and people with an event (e.g., people dead at a spe-
cific time point). If both, events and absence of events are
reported in different sections of the review, a clear explana-
tion is needed to avoid confusing the reader.

The calculated absolute effects should be reported in the
Summary of Findings table and in addition at least in the
abstract [19], as absolute effect estimates are more under-
standable to patients, clinicians, and other users of evidence
syntheses than relative effect measures and are the recom-
mended effect measure to communicate risks [20].

The specific time point of the baseline risk, which was used
to calculate an absolute effect size estimate, should be provided
rather than time ranges. Sometimes, review authors use the total
number of events observed across several included trials with
different follow-up durations to inform the baseline risk to esti-
mate the corresponding absolute effect size estimate. This is not
helpful to users since clinical decision-making is based on effect
size estimates at a certain time point (e.g., S years or 60 months),
and absolute effect size estimates will vary greatly depending
on the time-point chosen.

4. Estimating and presenting absolute effects

First, we suggest to clearly define what is meant by event
(e.g., people being dead) or by event-free survival (e.g.,
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Hazard Ratio (HR) is a time event measure of relative effect, estimated in
survival analysis. It is calculated for an event (e.g. death) but the absolute
effect (e.g. risk difference) has been customarily presented as either
reduction/increase of a risk of an event (e.g. Death) or as an
improvement/deteroration of non event (e.g. survival).

GRADE HANDBOOK provides more info

Which category best describes this outcome: “New outcome”

O An event (e.g. death, exacerbation)

O An non-event (commonly event-free survival)

Fig. 1. Options to determine the definition and category of the event of interest (event [cumulative incidence] or non-event [survivall) of a time-to-
event outcome in the GRADEpro GDT software, which is used to create Summary of Findings tables and Evidence Profiles.

people who are alive) and to estimate the desired proportion
by labeling clearly whether this is the proportion of patients
with event or patients being event-free (please see Fig. 1).

4.1. Calculations of absolute effects for event-free
survival (e.g., overall survival, progression-free
survival)

Calculation of absolute effects is based on methods as
described by Tierney et al. [5] under the assumption of pro-
portional hazards. Let p;, i = 0,1, be the proportion of
event-free patients up to a given time point in the control
(i = 0) and intervention group (i = 1), respectively, and
HR the hazard ratio for the comparison of the hazard be-
tween the intervention and the control group (interven-
tion/control). Then the proportion of event-free patients in
the intervention group can be calculated as:

pi = exp(in(py) x HR) = py".

As an example, a pooled HR of 0.42 (95% CI 0.25 to
0.72) is used, indicating a lower risk of death over time
in the intervention group. Estimating a proportion of

patients with event-free survival in the control group at
the time point 2 years of 0.9 we obtain:

p, = exp(In(0.9) x 0.42) = .0.9°* = 0.957.

This means that 96 of 100 people with this disease will
be alive with the experimental intervention at 2 years. Then,
the upper and lower confidence limits for the corresponding
intervention risk are obtained by replacing HR by their up-
per and lower confidence limits, respectively (e.g., replac-
ing 042 with 0.25, then with 0.72, in the example
above), according to the substitution method of Daly
(please see Fig. 2) [22].

4.2. Calculation of absolute effects for events (e.g.,
mortality)

For obtaining absolute effects for time-to-event out-
comes reported as events, such as mortality, a similar for-
mula can be used. Let r;, i = 0,1, be the proportion of
patients with event up to a given time point in the control
(i = 0) and intervention group (i = 1), respectively (i.e.,

Anticipated absolute effects (95% Cl) (i) (]
- Ne of participants -
Risk with no preoperative o Risk with preoperative (] Relative effect (95% CI) (studies) Certainty
chemotherapy chemotherapy
Overall survival o HR 0.87 2385 OO0
follow up: 2 years (0.78 t0 0.96) (15 RCTs) HIGH
55 per 100 59 per 100 [survival]
(56 to 63)
Overall survival o HR 0.87 2385 [CCC)
follow up: 5 years (0.78 to 0.96) (15 RCTs) HIGH
40 per 100 45 per 100 [Survival]

(41 to 49)

Fig. 2. Example: Calculations for event-free survival (overall survival) at two time points, based on an example in lung cancer patients [21]. In this
example, an HR < 1 favors the intervention group, so more people will be alive in the intervention arm compared to the control arm. Please note
that the term “‘risk’’ in the column headings misleadingly addresses the “‘risk’’ of surviving.
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Anticipated absolute effects (95% Cl) (i} (]
= Ne of participants .
Risk with no preoperative (] Risk with preoperative (] Relative effect (95% CI) (studies) Certainty
chemotherapy chemotherapy
Mortality Iow HR 0.87 2385 SO0
follow up: 2 years (0.78 t0 0.96) (15 RCTs) HIGH
45 per 100 41 per 100 [Mortality]
(37 to 44)
Mortality Low HR 0.87 2385 OO
follow up: 5 years (0.78 to 0.96) (15 RCTs) HIGH
60 per 100 55 per 100 [Mortality]

(51 to 59)

Fig. 3. Example: Calculations for events (mortality) at two time points, based on an example in lung cancer patients [21]. In this example, an
HR < 1 favors the intervention group, so fewer people will be dead in the intervention arm compared to the control arm.

Io is the baseline risk), then risk of an event in the interven-
tion group can be calculated by

r; = 1—exp(in(1 —1y) xHR) = 1 — (1 —1o)"™.
Fig. 3 gives an example of the presentation in
GRADEpro.

4.3. Graphical presentation

For supporting the interpretation of systematic review
results, the GRADEpro software provides the opportunity
to present review findings graphically in an interactive sum-
mary of findings table [23]. A feature of this format allows
visualizing a corresponding absolute effect for the compar-
ison of an intervention arm to a control arm for each
outcome. In six steps, the absolute number of events for a
specific time point in the control group (the baseline risk),
the estimated number of events in the intervention group,
the risk difference and the associated statistical uncertainty
are presented in an easily comprehensible way (please see
Fig. 4 for an example).

4.4. Calculation of numbers needed to treat based on
events or event-free survival

Numbers needed to treat with confidence intervals can
also be calculated as the inverse of the risk differences be-
tween intervention and control arm [24].

Risk difference: control group risk—intervention group
risk (95% CI [control group risk—upper CI; control group
risk—lower CI])

Example from above for events (mortality at 2 years)

Risk difference: 45/100 (control group)—41/100 (95%
CI 37 to 44) (intervention group) = 4/100 (95% CI 1/100
to 8/100)

1/Risk difference = 25 (95% CI 12.5 to 100)

Meaning that 25 (13 to 100) people need to be treated to
avoid one death at 2 years.

Similar to the afore outlined calculations of absolute
effects utilizing the HR and corresponding baseline risk,
the number needed to treat is strongly depending on the
size of the chosen baseline risk [25]. Therefore, here,
we propose to present the numbers needed to treat and
the corresponding upper and lower confidence intervals

x)

Chance of: Mortality Follow up: 2 years

4 fewer patients with preoperative chemotherapy will develop an outcome compared to with no
preoperative chemotherapy. This is our best estimate of the difference.

WITH no preoperative chemotherapy: 45 out of 100 patients will develop an outcome

0
10000000000000000000000A0R0ARNNARNRARARARARRRARNNIR

0

100

100

WITH preoperative chemotherapy: 41 out of 100 patients will develop an outcome

e

10 20 30 40

S

60 70 80 90 100

P

Fig. 4. Example: Graphical presentation of the absolute number of events in the control and the intervention arm at 2 yr in the interactive Summary

of Findings table, based on an example in lung cancer patients [21].
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across a range of baseline risks to represent different risk
groups.

4.5. Calculation of median survival time

Calculation of median (event-free) survival time while
applying the HR is one of the options presented in the paper
by Tierney et al. [5] for individual trials. This option might
be of great interest to patients, physicians, and stakeholders
for clinical decision-making, but user testing is needed.
One necessary condition is that the median survival time
has been reached in the control group, meaning that for
overall survival, 50% of the patients at risk already died.
For obtaining the median survival time in the intervention
group (MST,) from the median survival time in the control
group (MSTy) and the pooled HR, the following formula
can be used (the calculation is based upon the assumption
that MST), is fixed):

MST, = MST,/HR

As an example, we consider the pooled hazard ratio of
HR = 0.42 (95% CI 0.25 to 0.72). In this case, HR < 1 is
defined as favoring the intervention arm. Assuming a median
survival time in the control group of 80 months, we obtain:

MST; = 80 months/0.42 =190.5 months

Again, only the uncertainty of the HR is taken into ac-
count, not that of the median survival time. Upper and
lower confidence limits for the corresponding intervention
risk are obtained by replacing HR by their upper and lower
confidence limits, respectively (e.g., replacing 0.42 with
0.25, then with 0.72, in the example above).

The difference of the median survival times between the
intervention and the control group can be calculated
by MST;—MST, = 190.5 months —80 months =
110.5 months.

5. Summary

Absolute effect estimates, especially absolute risk
differences, provide essential information to guide clinical
decision-making and the formulation of healthcare
recommendations.

For time-to-event outcomes, the GRADE approach fo-
cuses on absolute effect estimates that are calculable from
a hazard ratio and an applicable baseline risk as these will
most frequently be available to the systematic review and
guideline authors. Thus, GRADE focusses on risk differ-
ences and, on occasion, the number needed to treat or me-
dian survival times. We here present several approaches
that are suitable to calculate the corresponding estimates
and accord to the available data. In situations were suffi-
cient data (e.g., IPD) or complete information for all study
participants for a fixed follow-up duration is available, we
advise review authors to use direct estimation methods,
which are outlined in this document. As these data are often

not available, we also guide review or guideline authors on
how to calculate absolute effects indirectly.

When calculating absolute effect estimates, review au-
thors must consider the direction of the effect (which inter-
vention is favored with an HR < 1?) and whether the
cumulative incidence of the event or event-free survival is
reported, as given by the definition of the outcome. Au-
thors, as well as users of systematic reviews, should be
aware of potential mistakes in the calculation of absolute
effects and should include the direction of the relative effect
into their judgment.

6. Further considerations and unresolved issues

The GRADEpro GDT software has been adapted to pro-
vide systematic review authors and guideline developers
the opportunity to choose from the number of people with
a given event or without an event at a specific time point
when presenting absolute effect size estimates. This allows
consistency of reported outcomes throughout the review
and lets authors and guideline developers choose the format
that seems most suitable to questions at hand.

In this guidance paper, we focused only on the correct
calculation of absolute effects and interpretation of the di-
rection of effect—event vs. event-free survival. There are
a number of unresolved issues related to meta-analyses of
time-to-event outcomes and grading the certainty of the ev-
idence body. The GRADE Working Group is aiming to
address the following issues in subsequent guidance:

e Time-to-event outcomes have features that typically
incorporate observations based on censoring [26].
Further challenging aspects are to assess the certainty
of the evidence for censoring mechanisms that are not
independent of the outcome leading to a potential risk
of bias.

o Treatment-switching is nowadays common in cancer
trials, which also might introduce bias in time-to-
event analyses. Assessment of this bias is particularly
difficult as the time points of switching are usually
not given. How to grade the certainty of the evidence
in case of treatment switching will be elucidated in
another guidance paper

e In competing risk settings, sometimes Kaplan-Meier
survival analyses are performed, which might overes-
timate a potential effect [27], which will also be the
focus of another paper.

e In cases where the proportional hazards assumption is
invalid, alternative effect measures to the HR, such as
the difference of the restricted mean survival time
(RSMT) between the groups, can be used [28].
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