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Characteristics of non-randomised studies of drug treatments:

cross sectional study
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ABSTRACT

OBJECTIVE To examine the characteristics of
comparative non-randomised studies that assess
the effectiveness or safety, or both, of drug
treatments.

DESIGN Cross sectional study.

DATA SOURCES Medline (Ovid), for reports
published from 1 June 2022 to 31 August 2022.
ELIGIBILITY CRITERIA FOR SELECTING

STUDIES Reports of comparative non-randomised
studies that assessed the effectiveness or safety, or
both, of drug treatments were included. A randomly
ordered sample was screened until 200 eligible
reports were found. Data on general characteristics,
reporting characteristics, and time point alignment
were extracted, and possible related biases, with a
piloted form inspired by reporting guidelines and
the target trial emulation framework.

RESULTS Of 462 reports of non-randomised
studies identified, 262 studies were excluded

(32% had no comparator and 25% did not account
for confounding factors). To assess time point
alignment and possible related biases, three

study time points were considered: eligibility,
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conditions

= The literature has highlighted particular concerns in non-randomised
studies, such as reporting and bias, and occasionally has focused on specific

= Heterogeneity and limitations in the conduct, analysis, and reporting of non-
randomised studies are not as well studied
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considered

protocol (3%)

= Only 11% of non-randomised studies that assessed the effectiveness
or safety, or both, of drug treatments had a comparator, accounted for
confounding factors, and had no biases related to time point misalignment
(or all biases were dealt with)

= In arepresentative sample of 200 reports of non-randomised studies
indexed in Medline, most studies had one possible bias related to time
point misalignment (70%) and only 2% reported all six of the key elements

= Most studies used routinely collected data (67%), but few reported using
validation studies of the codes or algorithms applied to select the population
(7%), mentioned registration on a trial registry (7%), or had an available

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE, OR POLICY

= The robustness and transparency of non-randomised studies should
be improved by providing tools for researchers to take advantage of the
availability of routinely collected data, comprehensively report study
elements, and facilitate the adoption of the target trial emulation framework
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treatment assignment, and start of follow-up. Of

the 200 included reports, 70% had one possible
bias, related to: inclusion of prevalent users in

24%, post-treatment eligibility criteria in 32%,
immortal time periods in 42%, and classification

of treatment in 23%. Reporting was incomplete,

and only 2% reported all six of the key elements
considered: eligibility criteria (87%), description

of treatment (46%), deviations in treatment (27%),
causal contrast (11%), primary outcomes (90%),

and confounding factors (88%). Most studies used
routinely collected data (67%), but only 7% reported
using validation studies of the codes or algorithms
applied to select the population. Only 7% of reports
mentioned registration on a trial registry and 3% had
an available protocol.

CONCLUSIONS The findings of the study suggest
that although access to real world evidence could be
valuable, the robustness and transparency of non-
randomised studies need to be improved.

Introduction

Randomised controlled trials have long been consid-
ered the gold standard for assessing the effects of drug
treatments. Whether these trials comprehensively
describe the scope of real world clinical practice,
however, has been questioned.! Also, randomised
controlled trials might not be feasible for dealing with
specific clinical questions, including a particular
population, or providing timely evidence.??

The prominence of non-randomised studies has
risen in recent years, specifically with the increase
in real world data.*’® Subsequently, non-randomised
studies can provide evidence on broader patient
populations, various treatment regimens, long term
outcomes, rare events, and harms.®’ These studies
can have a role in generating timely and cost effec-
tive evidence for comparative effectiveness research,
providing insight for decision making on drug treat-
ments in the real world setting.'° A study summa-
rising the levels of evidence supporting clinical
practice guidelines in cardiology found that 40% of
6329 recommendations were supported by level of
evidence B (ie, supported by data from observational
studies or one randomised controlled trial), with
only few recommendations supported by evidence
from randomised trials.*!

Non-randomised studies are susceptible to
numerous limitations related to their design and anal-
ysis choices, which could result in effect estimates
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BOX 1| DEFINITIONS OF SPECIFIC ITEMS

Validation studies of codes or algorithms

We considered reporting of using validation studies
assessing the sensitivity and specificity of the
codes or algorithms used to select the population
in studies that used routinely collected data (when
studies explicitly stated it or cited validation
studies). Appropriate sensitivity and specificity are
important to avoid misclassification and maximise
detection of the population of interest.

Eligibility for any treatment arm

We considered that studies reported eligibility

for any treatment arm when the authors explicitly
stated that participants should not have any
contraindications to any treatment arm or that
participants could receive any treatment arm, to
ensure clinical equipoise (ie, having an equal
probability of individuals being allocated to any of
the treatment groups).

Negative controls

We determined whether negative controls were
explicitly stated. Negative controls are proxies for
an unmeasured confounder. A negative control
outcome is a variable known not to be causally
affected by the treatment of interest. A negative
control exposure is a variable known not to causally
affect the outcome of interest.

E value

We determined whether E values were computed.
The E value is a sensitivity analysis method that
represents the extent to which an unmeasured
confounder would have to be associated with both
treatment and outcome to nullify the observed
treatment-outcome association. The E value is a
useful concept for assessing the robustness of non-
randomised studies.

that are biased.'? Several guidelines have been devel-
oped for reporting non-randomised studies,**®
and the target trial emulation framework has been
developed to overcome the avoidable methodolog-
ical pitfalls of traditional causal analysis of obser-
vational data, thus reducing the risk of bias.'® The
framework suggests that a non-randomised study
should be conceptualised as an attempt to emulate a
hypothetical randomised controlled trial addressing
a research question of interest, to make causal infer-
ence with observational data.'® This framework
requires specifying key components of the target
trial, such as time points of eligibility, treatment
assignment, and start of follow-up. Failure to align
these time points would impose a risk of bias in effect
estimates.'®

The literature highlights particular concerns
in non-randomised studies, such as inadequate
reporting, and occasionally focuses on specific
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conditions.’’~*° But the heterogeneity and limita-
tions in the conduct, analysis, and reporting of non-
randomised studies, in a representative sample of
reports, has not been well studied. In this study, our
aim was to examine the characteristics of compara-
tive non-randomised studies that assessed the effec-
tiveness or safety, or both, of drug treatments. We
focused on general characteristics, reporting char-
acteristics, and time point alignment, and possible
related biases.

Methods

Design

This cross sectional study analysed a representative
sample of reports, indexed by Medline, of comparative
non-randomised studies accounting for confounding,
that assessed the effectiveness or safety, or both, of
drug treatments, and that were published in June-
August 2022. The protocol is registered in Open Science
Framework (https://osf.io/sjauh).

Eligibility criteria and search strategy

We included reports of non-randomised studies:
conducted in humans; aimed at assessing the
effectiveness or safety, or both, of drug treatments;
with a comparator arm (eg, active drug treatment
comparator, standard of care, or no treatment);
and reporting methods to account for at least one
confounding factor (eg, multivariable regression,
matching, or weighting). We excluded reports of
specific publication types (ie, editorials, letters, and
opinions piece); reports of studies only assessing
non-drug treatments (eg, alternative treatment,
surgery, or vaccines); reports of specific study types
(trials, case series, case reports, interrupted time
series, and guidelines); and reports not written
in English. We searched Medline (Ovid) on 29
September 2022. We developed a search strategy
with the help of a medical librarian that included
both medical subject headings (MeSH) and keywords
(online supplemental appendix 1). We combined
terms for non-randomised studies (eg, cohort and
real world evidence) and for pharmacological treat-
ments (eg, drug treatments).

Study selection

The records identified from the search were
exported to Microsoft Excel (Microsoft Corporation,
Redmond, WA) and ranked in random order with a
random number generator. One reviewer assessed
the eligibility of the abstracts and full texts, with
20% done in duplicate and independently by a
second reviewer. Any disagreements were resolved
by discussion between the two reviewers or with a
third reviewer. We sequentially screened records
in batches of 500 until we identified 200 reports of
eligible studies.
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Data extraction

We developed and piloted a standardised data
extraction form (online supplemental appendix 2)
inspired by RECORD (Reporting of studies Conducted
using Observational Routinely collected health
Data),”> STROBE (Strengthening the Reporting
of Observational Studies in Epidemiology),*
CONSORT (Consolidated Standards of Reporting
Trials),?! target trial emulation framework,®
STaRT-RWE (structured template and reporting tool
for real world evidence),?? ROBINS-I (Risk Of Bias in
Non-randomised Studies - of Interventions),?*> and
previous studies.?* Data were extracted in duplicate
(independently for 20% and 80% as data verifica-
tion) by two trained researchers. Any disagreements
were resolved by discussion or with a third reviewer.

General characteristics

We extracted study characteristics (eg, medical
area, region, and contribution of a statistician or
methodologist, determined from author affiliations
or explicit reporting). We also extracted data on
the research question (eg, explicit statement) and
its elements: population (eg, patients with chronic
diseases), intervention (eg, start of treatment),
comparator (eg, active comparator), and outcomes
(eg, effectiveness). We extracted data on study
design (eg, cohort), type of data used (eg, routinely
collected data), and sources (eg, electronic health
records). For the study design, we did not use the
descritptions reported by the authors but instead
we judged the study design based on prespeci-
fied criteria (online supplemental appendix 3).
We extracted data on the funding source, conflict
of interest statement, setting (eg, primary), centre
(eg, number of centres), participants (eg, number
analysed), and follow-up time. We extracted data on
any reference to registration, access to the protocol,
content of reported changes to the protocol, data
sharing statement (when available), access to codes
and algorithms, and reference to ethical review.

Reporting characteristics

We considered six key study elements for reporting:
(1) eligibility criteria (ie, explicit reporting of inclusion
and exclusion criteria); (2) description of treatment
(ie, explicit reporting of dose, frequency, and length
of treatment); (3) deviations in treatment (ie, explicit
reporting of differences between the definition of treat-
ment and the actual or received treatment); (4) causal
contrast or estimand (ie, explicit reporting); (5) primary
outcome (ie, explicit reporting of an outcome to be
the main or primary outcome in the methods section
of the paper); and (6) confounding factors (ie, explicit
reporting of the confounding factors accounted for,
as part of the methods or results sections in the main
text or in the online supplemental material). We also
noted whether the reports explicitly stated the use of a
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Table 1 | General characteristics of included reports of
non-randomised studies (n=200)

Characteristics No (%)
Research question
Population:
Patients with chronic disease 118
(59.0)
Healthy individuals with acute disease 55 (27.5)
Patients with acute disease and chronic conditions 27 (13.5)
Drug approval or regulation:
Drugs with long standing approval 181
(90.5)
Recently approved drugs 19 (9.5)
Interventions:
Start of treatment 88 (44.0)
Static strategy 43 (21.5)
Dynamic strategy 32 (16.0)
Length of treatment 11 (5.5)
Delay to start of treatment 7 (3.5)
Dose reduction 3 (1.5)
Stopped treatment 2(1.0)
»>1 intervention 12 (6.0)
Other 2(1.0)
Comparators:
Usual care or no treatment 72 (36.0)
Other active treatment 78 (39.0)
Different treatment regimen 23 (11.5)
Combination 27 (13.5)
Outcomes:
Effectiveness and safety 99 (49.5)
Effectiveness 64 (32.0)
Safety 37 (18.5)
Study design and data
Study design:
Cohort* 189
(94.5)
Case-control 11 (5.5)
Data used (n=188):
Routinely collected data 126
(67.0)
Standardised data collection from an existing cohort 17 (9.1)
Standardised data collection for the purpose of the 14 (7.4)
study
>1 type of data 11(5.9)
Other 20 (10.6)
Sources of routinely collected data (n=137):
Electronic health records 49 (35.8)
Registry 32 (23.3)
Administrative data 30 (22.0)
>1 source 15 (10.9)
Not reported 11 (8.0)

*Two reports were of target trial emulation studies, as reported by the
authors.

reporting guideline (eg, RECORD). We extracted addi-
tional data on specific items related to the participants,
treatment, outcomes, and confounding (box 1). Online
supplemental appendix 2 shows the data extraction
instruction sheet.
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Figure 1 | Reporting of key study elements for each report (n=200). Each horizontal line corresponds to one included
report. Top right panel: a specific colour was attributed to each of the six key study elements. The colour band shows
which of these items were reported for each included report. The 200 included reports of non-randomised studies
were sorted according to the total number of reported items, in decreasing order. Top left panel=distribution of
total number of reported items for the 200 included reports. Bottom panel=proportion of reports that reported each
element
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Table 2 | Reporting characteristics of the included

reports (n=200)
Reporting characteristics

Participants
Eligibility criteria
Sources for selection of participants

Use of validation studies of codes and algorithms
(n=137)

Having no contraindications to any of the treatment
arms

Sample size calculation
Structured sampling method*
Treatment

Description of treatment (explicit reporting of dose,
frequency, and length of treatment)

Definition for treatment deviations
Occurrence of treatment deviations
Dealing with treatment deviations (n=64):
Excluded
Censored
Included in the allocated (original) arm
Included in the received treatment arm
Other

Causal contrast, outcomes, and confounding factors

Causal contrast or estimand (n=21, 10.5%):
Intention-to-treat analysis
Per protocol analysis
Intention-to-treat and per protocol analysis
Primary outcome or outcomes:
Identified and defined
Identified only, not defined
Not identified
Confounders and covariates

Identifying confounders and covariates (n=186,
93.0%):

Listed with no justification
Statistical methods
Literature

>1 method

Other

Statistical method of identifying confounding factors
(n=52, 26.0%):

Variables with P value <X in univariate analysist
Variables with P value <0.05 in univariate analysis
Backward approach in the model
Forward approach in the model
Other

Method to deal with confounding factors:¥
Matching
Matching with propensity score
Stratification or regression
Stratification or regression with propensity score
Inverse probability weighting

Inverse probability weighting with propensity score

Evalue

Negative control outcomes

No (%)

174 (87.0)
189 (94.5)
10 (7.3)

25 (12.5)

20 (10.0)
41 (20.5)

92 (46.0)

53 (26.5)
52 (26.0)

22 (34.4)
20 (31.2)
14 (21.9)
3(4.7)
5(7.8)

12 (57.1)
2(9.5)
7 (33.4)

157 (78.5)
22 (11.0)
21 (10.5)
175 (87.5)

115 (61.8)
43 (23.1)
15 (8.1)
10 (5.4)
3(1.6)

20 (38.5)
17 32.7)
6(11.5)
2(3.8)

7 (13.5)

73 (36.5)
62 (84.9)
178 (89.0)
3(1.7)

29 (14.5)
23(79.3)
3(1.5)

2 (1.0)

*Structured sampling method includes random sampling of participants
or centres, or inclusion of a representative sample of the population (eg,
based on data from a registry that includes 90% of the population).

1Xis a P value different from o0.05.

$Percentages add up to »100 because reports have more than one

method.
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Time point alignment and possible related biases
We relied on the target trial emulation framework.®
We determined whether the three time points were
identifiable: eligibility (when patients fulfil the eligi-
bility criteria), treatment assignment (when patients
are assigned to one of the treatment strategies), and
(3) start of follow-up (when outcomes in participants
are assessed). We then considered if these time points
were aligned and, if not, the biases that could occur,
such as bias related to: inclusion of prevalent users
(selection bias), post-treatment eligibility (selec-
tion bias), immortal time periods, and classification
of treatment arms. We also recorded the methods
reported to deal with these possible biases. We
recorded whether the reports explicitly mentioned
these biases. Online supplemental appendix 4
provides a detailed description of biases related to
time point misalignment and online supplemental
appendix 5 describes the methods to deal with bias
related to immortal time periods or classification of
treatment arms.

Data synthesis

The data were synthesised narratively and in tabular
formats. We report descriptive statistics with frequen-
cies and percentages for categorical outcomes
and medians with interquartile ranges (25th-75th
percentiles) for continuous outcomes. We used IBM
SPSS Statistics version 21 for the data analysis.

Patient and public involvement

The study was about the methods of studies and
needed methodological and statistical expertise,
therefore the involvement of patients and the public
was not possible. The results of this study will be
disseminated on the research institute’s website and
publicised on social media.

Results

Of the 26 123 reports retrieved from the search and
randomly ordered, we screened 6800 records and
identified 462 reports of non-randomised studies
that assessed the effectiveness or safety, or both,
of drug treatments. Of these, 57% were excluded:
148 (32%) reports had no comparator and 114
(25%) reports did not account for confounding
factors. Overall, we extracted 200 reports of non-
randomised studies that had a comparator and
accounted for confounding factors. Online supple-
mental appendix 6 shows a flowchart of the selec-
tion of the reports included in our study and online
supplemental appendix 7 lists the reports of the 200
non-randomised studies.

General characteristics

Study characteristics

The reports mainly assessed treatments in the
specialties of oncology (n=54, 27%), infectious
diseases (n=41, 21%), and cardiology (n=24, 12%).
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Figure 2 | Presence of possible biases related to time point misalignment (n=200). Possible biases for each report of
non-randomised studies are summarised for bias related to: inclusion of prevalent users, post-treatment eligibility
criteria, immortal time periods, and classification of treatment arms. Each spoke represents one report. The bricks
are a visual representation of the possible bias related to time point misalignment: possible bias, could not assess,
or no bias. Every concentric circle represents one of the biases, with bias related to inclusion of prevalent users being
the furthest circle from the centre, and bias in classification of treatment arms is the central circle. The most external
circle represents an overview of the possible biases for each report (at least one possible bias exists, could not
assess, and when no bias exists). The histogram summarises the possible biases for the 200 reports

The studies were conducted in Central and East Asia,
and the Pacific region (n=82, 41%), Europe (n=59,
30%), and North America (n=50, 25%). Most trials
were published in specialised medical journals
(n=15, 76%) and only 47% (n=94) included a statis-
tician or methodologist among the authors or in the
acknowledgements. Online supplemental appendix
8 shows a summary table of the general character-
istics of the included reports of non-randomised
studies.

Research question

The research question was explicitly stated in 83% of
reports (n=166). The population in most reports were
patients with chronic diseases (n=118, 59%). Most
studies assessed drugs with long standing approval
(n=181, 91%). Diverse types of treatment strategies
were assessed, such as the start of treatment (n=88,

44%), static treatment strategies (n=43, 22%) (eg,
antibiotic treatment until discharge), dynamic treat-
ment strategies (n=32, 16%) (eg, treat-to-target strat-
egies), and different lengths of treatment (n=11, 6%).
The comparator was mainly an active comparator
(n=78, 39%) and usual care or no treatment (n=72,
36%). Also, half of the reports focused on both effec-
tiveness and safety (n=99, 50%). Table 1 provides a
summary of the characteristics of the reports of non-
randomised studies.

Study design and data

The reports were mostly of cohort studies (n=189,
95%). Most reports used routinely collected data
(n=126/188, 67%) from various sources, such as
electronic health records (n=49/137, 36%), regis-
tries (n=32/137, 23%), and administrative data
(n=30/137, 22%) (table 1). More than half of the
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studies were conducted in a tertiary setting (n=102,
54%) (online supplemental appendix 8). Of those that
reported the number of centres, half were conducted
in one centre (n=72/135, 53%). The median number
of participants included was 949 (interquartile range
288-9881) and the median number of participants
analysed was 633 (216-7708). Median follow-up
time was 17.6 months (3-43 months). The study
was funded by governmental sources in 31% of
reports (n=52/168) and received no funding in
24% (n=41/168). In 72% of reports (n=141/196),
the authors declared no conflict of interest (online
supplemental appendix 8).

Only 7% (n=14) of reports mentioned registration
in a trial registry and 3% (n=5) had an available
protocol. More than half had a data sharing statement
(n=123, 62%), with the most common being that
data are available on reasonable request (n=61/123,
50%) and that data might be obtained from a third
party (n=27/123, 22%). Only 5% (n=9) provided
access to the codes or algorithms used to classify
interventions and outcomes. Most reports mentioned
obtaining ethical approval (n=167/190, 88%). In the
abstract, a third of the reports used causal language
(n=69, 35%). Online supplemental appendix 8
provides a summary of the characteristics.

Reporting characteristics

Figure 1 shows the reporting of key study elements.
Only 2% of studies reported all of the key study
elements (n=3). Only 11% (n=21) of reports
mentioned adherence to reporting guidelines.

Participants

Eligibility criteria and sources for selection of partic-
ipants were reported in most reports (n=174 (87%)
and n=189 (95%), respectively) (table 2). Only 7%
(n=10/137) of reports based on routinely collected
data reported using validation studies of the codes
or algorithms applied to select the population. Only
13% (n=25) reported that participants did not have
any contraindications to any of the treatment arms
(ie, participants should be eligible for all treatment
arms). Some reports mentioned sample size calcula-
tion (n=20, 10%) and 21% (n=41) reported a struc-
tured sampling method of the population.

Jreatment

Less than half of the reports described (ie, an explicit
report of dose, frequency, and length of treatment)
the treatment (n=92, 46%) (table 2). Deviations in
treatment were defined in 27% (n=53) and reported
in 26% (n=52) of reports, of which 34% (n=22/64)
excluded participants from the analysis.

Causal contrast, outcomes, and confounding factors
The causal contrast or estimand was reported in
11% (n=21) of reports (table 2). Primary outcomes
were identified in 90% of reports (n=179), and were

Yaacoub S, et al. BMJMED 2024;3:e000932. doi:10.1136/bmjmed-2024-000932

OPEN ACCESS

identified and defined (ie, included details on the
method of assessment or on prespecified time points
of assessment) in 79% (n=157). Confounding factors
were clearly reported in 88% (n=175) of reports, but
were mostly listed without justification (n=115/186,
62%). Of the 52 reports that used statistical methods
to identify confounding factors, the most common
method was choosing variables from the univariate
analysis, with a P value <0.05 (n=17/52, 33%) or
a different cut-off value (n=20/52, 39%). Several
methods were used to account for confounding
factors, and in 39% (n=78) of reports more than one
method was used. These methods included: matching
(n=73, 37%; of which 85% (n=62) used propensity
scores); stratification or regression (n=178, 89%);
and inverse probability weighting (n=29, 15%; of
which 79% (n=23) used propensity scores). Only
three reports (2%) mentioned the E value and two
(1%) mentioned using negative control outcomes.

Time point alignment and possible related biases

In most reports (n=189, 95%), the time points
for eligibility, treatment assignment, and start of
follow-up were identifiable (online supplemental
appendix 9). Figures displaying the three time points
were presented as study design diagrams (n=12,
6%) or participant flowcharts (n=51, 26%). The time
points were not aligned in 72% (n=143) of reports.
Methods were applied in 11% (n=15/143) to deal
with possible biases imposed from the misalign-
ment, but biases were only completely dealt with in
three reports. Online supplemental appendix 5 lists
the methods used to deal with bias.

Overall, 70% (n=140) of reports had at least one
possible bias, 6% (n=11) could not be assessed
because of inadequate reporting, and only 25%
(n=49) had no bias (figure 2). We identified bias
related to inclusion of prevalent users in 24% (n=47)
of reports, post-treatment eligibility in 32% (n=63),
immortal time periods in 42% (n=84), and classifica-
tion of treatment in 23% (n=46).

Post-treatment eligibility included having a
specific length of follow-up time (n=28, 14%) or an
event during follow-up (n=39, 20%), or both (online
supplemental appendix 10). Immortal time periods
were related to sequential eligibility criteria (n=27,
14%), a requirement to use the treatment during
follow-up (n=43, 22%), and presence of grace periods
(n=48, 24%). The median grace period was 1 month
(interquartile range 0.1-5.7), and 44% (n=21/48) of
reports had a difference in grace periods between
treatment arms. The authors explicitly stated the
presence of at least one possible bias in only 17%
(n=24/140) of reports and all possible biases in 4%
(n=5/140) of reports.
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Discussion

Principal findings

Our study provides a detailed description of the
general characteristics, reporting characteristics, and
time point alignment and possible related biases, in
a representative sample of non-randomised compar-
ative studies assessing drug treatments, indexed in
Medline. Most of the reports were of cohort studies
conducted in patients with chronic diseases. The
reports commonly compared start of treatment with
usual care or no treatment, or other active treatments,
assessing both effectiveness and safety outcomes.
Most of the reports used routinely collected data,
but half were conducted in one center or in a tertiary
setting. Also, reporting of key study elements, such
as a description of the treatment, was often missing.
Most of the reports had at least one possible bias. In
summary, if we consider the reports of studies that
assessed the effectiveness or safety, or both, of drug
treatments, only 11% had a comparator, accounted
for confounding factors, and had no possible bias
related to time point misalignment (or all biases were
dealt with).

Comparison with other studies

Our findings are in agreement with the literature.
One study evaluating the reporting quality of cohort
studies based on real world data reported limited
transparency, and only 24% of studies had an avail-
able study protocol and 20% had available raw
data.” Also, a study found poor reporting of eligi-
bility criteria in cohort studies (14%).2° Other key
areas with suboptimal reporting were variables and
their assessment, description of outcomes, statistical
methods, biases, and confounding.”>*" Similarly,
in target trial emulation studies, a recent systematic
review found that the reporting of how the target trial
was emulated was inconsistent across the studies
identified.?® The literature also highlights the pres-
ence of biases in non-randomised studies. One study
found that 25% of studies were at high risk of selec-
tion bias or immortal time bias, or both, and only five
of these studies described solutions to mitigate these
biases.?* Also, a scoping review of pharmacoepide-
miological studies analysing healthcare data found
that 25% of 117 studies mentioned the presence of
immortal time bias,?® which was not the case in our
study, because only some reports stated the presence
of risk of bias.

Interpretation of the findings of this study

The use of routinely collected data has been encour-
aged in the past, with claims of increasing gener-
alisability to the real world and better adaptation
in assessing long term outcomes.’> ?° Our findings
showed that most non-randomised studies had
important limitations related to the accessibility
or quality of the available routinely collected data,
poor methodological conduct of the studies, or poor
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reporting of the studies, or a combination of these
factors. In addition, elements that increase confi-
dence in the results (eg, use of validation studies and
eligibility to any treatment arm) were rarely reported.

Reports of non-randomised studies also lacked
transparency as key study elements were not reported
adequately. The reasons behind poor reporting
should be questioned because these key elements
are the basis of every study and, if completed, would
improve the quality, reproducibility, and applica-
bility of research.’® 3!

The possible biases identified can be avoided by
thorough planning and explicit reporting to align
the three time points. Although aligning the time
points of eligibility, treatment assignment, and
start of follow-up might sometimes be challenging,
many approaches have been proposed in the target
trial emulation framework. Moreover, although we
only included reports of studies that accounted for
confounding factors, we have highlighted the inad-
equacy of the methods to select these factors (eg,
including significant variables from univariate anal-
ysis), raising concerns on the presence of bias related
to confounding factors. Also, with limited access to
study protocols, we could not compare what was
planned to what was conducted, raising the possi-
bility of selective outcome reporting.

Strengths and limitations of this study

Our study had several strengths. We described a
representative sample of non-randomised studies
indexed in Medline, covering all medical disci-
plines, without focusing on specific conditions. Also,
we included a wide scope of information from the
reports, while using rigorous quality control meas-
ures for data extraction.

Our study had some limitations. We did not assess
all of the biases that might have been present, particu-
larly those that were more relevant to case-control
studies, such as inappropriate adjustment for covar-
iates, because we only focused on possible biases
related to time point misalignment. Our data extrac-
tion and assessments were based on the reporting
of studies, which might not always reflect how the
study was truly conducted. Also, data extraction was
done in duplicate and independently for only 20%
of reports and 80% as data verification. We included
only those studies indexed in Medline in a specific
period of time (three months in the year 2022).

Study implications for practice

Researchers should take advantage of the availa-
bility of real world data to show the true value of real
world evidence. One approach is to provide tools for
researchers specific to the use of routinely collected
data, covering elements of the whole study process
(eg, conception, design, and conduct). Also, although
reporting guidelines for non-randomised studies (eg,
RECORD and ESMO GROW (European Society for
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real World evidence)®?) and protocol harmonisation
(eg, HARPER (HARmonised Protocol Template to
Enhance Reproducibility)*®) have been emphasised,
we advocate for the development of more compre-
hensive guidelines that include elements specific to
non-randomised studies in comparative effective-
ness research because they have distinct methodo-
logical problems that require other considerations.
Moreover, when applicable, researchers should
adopt and properly apply the target trial emulation
framework, which highlights the need to clearly
define the research question, have a well designed
protocol with explicitly stated components, and
implement appropriate statistical analysis methods.
Tools should be developed to facilitate and guide the
planning of studies, urging researchers to explicitly
define the research question and comprehensively
state the components of the study, along with deter-
mining an appropriate statistical analysis plan.

Conclusions

Non-randomised studies assessing the effectiveness,
safety, or both, of drug treatments are becoming
increasingly important as a source of evidence. As
the literature shifts more towards non-randomised
studies, however, specifically with the increase in
access to routinely collected data, reassessing their
conduct and reporting is important. While recog-
nising the value of real world evidence, the robust-
ness, quality, and transparency of non-randomised
studies need to be improved.
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