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a b s t r a c t
Context: Good Clinical Practice regulates monitoring activities in clinical research. Due to
question and design diversity, and limited resources, on-site monitoring is often less intensive
in the academic context, and variable. Standardization is needed, and relies on definition and
validation of tools accounting for risk.
Objective: To define, and validate tools, to implement a risk-based monitoring strategy for
academic clinical research.
Methods: Working groups of experienced professionals searched the literature, and built a
consensus risk-assessment scale (RAS), and a risk-adapted monitoring plan (RAMP). We allocated
200 protocols to 49 assessors. We assessed the RAS relevance vs. a visual analogue scale (VAS), and
its reproducibility through Kraemer's kappa, and intraclass correlation coefﬁcient (ICC) from a
random proportional odds model. We identiﬁed sources of disagreement through a logistic
regression. We described assessors' difﬁculties during assessment. We applied the RAMP to 10
protocols per risk level, and rated its feasibility (0 = easy to 4 = impossible).
Results: RAS and RAMP were defined in 4 levels. RAS relevance was good: RAS-risk levels were
evenly distributed on VAS-risk (0.6, 2.6, 5.6, and 7.9). Reproducibility was moderate to good:
kappa = 0.48, ICC = 0.70. Major disagreements (36%) arose from decision-makers, rather than
hands-on managers. Most difﬁculties occurred in ill-written protocols (17%). RAMP was easily

Abbreviations: CE, “Conformité Européenne” — European Conformity; CRF, Case-Report Form; CRO, Clinical Research Organization; CTU, Clinical Trial Unit; ICC,
intraclass correlation coefﬁcient; RAMP, risk-adapted monitoring plan; RAS, risk-assessment scale; SAE, serious adverse event; VAS, visual analogue scale.
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feasible for most protocols (mean score: 0.2 to 0.9). We proposed a standard synopsis for
evaluation purpose.
Conclusion: We defined, and validated risk-based tools. This risk-adapted strategy will be
compared to an intensive one in a randomized trial, Optimon, to define a standard of practice for
academic clinical research.
© 2010 Elsevier Inc. All rights reserved.

1. Introduction
In clinical research studies, sponsors are responsible for
monitoring activities, though often delegating them to
Clinical Research Organizations or Clinical Trials Units.
These activities are regulated or framed by the Guideline
for Good Clinical Practice (GCP) [1]. An interpretation of the
GCP has led to the widespread notion that a monitoring
strategy based on frequent on-site visits, and exhaustive
checking of all collected data only can ensure that “the rights,
safety and well-being of trial subjects are protected,…and
that the clinical trial data are credible” [1]. Credible data has
often been interpreted as complete and accurate data. This
intensive monitoring has thus reached the status of a
standard of practice. Yet, this status is increasingly contested,
for it has never been formally evaluated, nor compared to
other strategies [2–5].
Indeed, the GCP allows for gradation of monitoring
intensity according to “the objective, purpose, design, complexity, blinding, size, and endpoints of the trial” [1]. Yet its
implementation usually depends on the type of sponsor.
Pharmaceutical industries mainly aim at drug labeling through
randomized trials, and apply an intensive monitoring strategy by fair of non compliance with Good Clinical Practice.
Academic sponsors deal with a larger panel of scientiﬁc research requiring various types of study designs, but command
lower funding. Therefore, they generally apply less intensive,
or more properly, optimized strategies. As a consequence,
monitoring practices are highly variable among academic
sponsors, and there is a need for standardization of practices in
monitoring activities.
The issue is not only, or not at all, to reduce costs and
energy, but to apply them to the most crucial study components. Adaptations should tend toward a reduction in the
most costly component that is on-site monitoring visits, by
decreasing their frequency and length, provided however that
patient's rights and safety are ensured by other means, such as
investigator education and training, intensive database controls, and intensive remote monitoring. Therefore patient's
risk must be assessed before the beginning of the study, and a
corresponding minimum acceptable level of monitoring
intensity must be deﬁned.
The French Optimon (for OPTImization of MONitoring)
trial will compare two monitoring strategies: an intensive,
standard-like strategy vs. a strategy adapted on patient's
risk, and consistent with the main scientiﬁc and regulatory
principles, among academic clinical studies. In the Pre-Optimon project, we deﬁned and evaluated a risk-assessment
scale and a risk-adapted monitoring plan, preliminary to their
use in Optimon. This paper presents the methods used for
the deﬁnition of these tools. It reports the evaluation of the
relevance and reproducibility of the risk-assessment scale,

and the feasibility of a risk-adapted monitoring plan in the
context of the academic clinical research.

2. Materials and methods
2.1. Risk-assessment scale
A ﬁrst working group including clinical research experts
from different French academic institutions, and French
inspectors of the Agence Française de Sécurité Sanitaire des
Produits de Santé was formed. They searched the literature
for existing risk-assessment scales. They met several times,
and discussed these scales items and formats. They proposed
a new risk-assessment scale (RAS) in 4 levels, from level A: no
risk or almost none, to level D: highest risk. This RAS was sent
for comments to professionals of most French academic
clinical research institutions, contacted through the e-mail
lists of three national clinical research networks. The group
modiﬁed the scale accordingly, and wrote a guideline for its
use, with directions, examples, and a glossary.
Then relevance and reproducibility of the scale was
formally assessed. Protocols were collected, and assessors
volunteered. Protocols were randomly assigned to assessors
through a partially incomplete blocks design: 200 protocols,
randomly divided in 20 groups of 10; at least 40 assessors,
randomly divided in 20 groups of 2 to 3; 20 protocols per
assessor; 4 to 6 assessors per protocol. A protocol risk was
assessed twice in the same questionnaire, through the RAS,
and through a plain visual analogue scale (VAS) ranging
from 0 (no risk) to 10 cm (maximal risk). The questionnaire
also collected protocol characteristics (study clinical ﬁeld
and objectives, study design, and size in terms of number of
pages of the protocol; existence and number of pages of the
classical abstract and/or of the synopsis: a synopsis is a
summary of both scientiﬁc and organizational information
intended for protocol evaluation, while the classical abstract
only contains scientiﬁc information), assessors' characteristics (sex, age, afﬁliation, position, occupation, experience,
familiar clinical ﬁelds, objectives, and design), and difﬁculties encountered by assessors.
Relevance of the RAS was evaluated by describing the
distribution of VAS-risk depending on RAS-risk. A multiple
comparison test was performed by Scheffé's method at the
overall 5% signiﬁcance level.
Reproducibility of RAS-risk was assessed by several
methods evaluating agreement between assessors. We
used an extension of the kappa coefﬁcient proposed by
Kraemer, which allows for more than 2 assessors, more than
2 ordinal risk levels, and a varying number of assessments
per protocol [6]. Each assessment is interpreted as a
preference ordering made by the assessor among risk levels.
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For instance, choosing the risk level A for a protocol is equivalent to choose the preference ranking order: “A is preferred
to B, which is preferred to C, which is preferred to D”. Each
assessment may be consequently transformed into a vector of
ranks: the rank 1 is allocated to the preferred level, the rank 2
to the preferred level but one, and so on up to rank 4. We
used classical handling for ties: when 2 levels were in the
same relative position to the preferred level, they both received
the average of the 2 possible ranks. So we got the following
transformations of risk level into vector of ranks: A = (1,2,3,4);
B = (2.5,1,2.5,4); C = (4,2.5,1,2.5); D = (4,3,2,1). Then, a Spearman correlation coefﬁcient was calculated for each paired
assessment (same protocol assessed by 2 different assessors).
Spearman coefﬁcients were summarized into a kappa coefﬁcient: κ = (RI − RT)/(1− RI), with Ri the average of Spearman
coefﬁcients for all pairs of rank vectors for protocol i, RI the
average of the Ri, and RT the average of Spearman coefﬁcients
for all pairs of rank vectors for all protocols. This method is
based on the same principle as the weighted kappa, but it
allows for more than 2 assessors. We used a 1000-sample
Bootstrap on protocols to estimate 95% conﬁdence intervals for
Kraemer's kappa.
As an alternative method to evaluate agreement between
assessors, we used an intraclass correlation coefﬁcient
estimated from a proportional odds model on RAS-risk levels,
with a unique term in the model, a protocol random effect.
The proportional odds model relies on the assumption of a
latent continuous risk variable with a standard logistic
distribution underlying the RAS-risk levels [7]. The assumption of an underlying continuous risk variable seems
intuitively relevant. The logistic distribution has an analytical
solution, and is therefore preferred to a Gaussian distribution. Besides, a standard logistic distribution has larger
tails and lower probabilities of belonging to a risk level
than a standard Gaussian distribution, which seems more
relevant to our 4-level data. The standard distribution is used
for identiﬁability reasons. In this model, the intraclass
correlation coefﬁcient for random protocol effect is thus:
2
2
2
2
ICCRAS = σ̂ P = ðσ̂ P + σ̂ R Þ, with σ̂ P the estimated variance of
2
the normally distributed protocol effect, and σ̂ R = π2 = 3 the
residual variance of a standard logistic distribution [7].
As a control, we also calculated an intraclass correlation
coefﬁcient estimated from a linear model on VAS-risk values
2
2
2
with protocol as random effect: ICCVAS = σ̂ P = ðσ̂ P + σ̂ R Þ,
2
with σ̂ P the estimated variance of the protocol effect, and
2
σ̂ R the estimated residual variance. The 95% conﬁdence
interval for both intraclass correlation coefﬁcient estimates
was approximated through the delta method [8].
We studied the sources of disagreement between assessors. Major disagreement was deﬁned as an observed difference of 2 to 3 risk levels in the assessment of the same
protocol by two assessors. We investigated the assessors'
characteristics as ﬁxed effects through a mixed logistic
regression on major disagreement vs. no major disagreement with random protocol effect. We did not include
protocols characteristics in the model, since we looked for
agreement, whatever the protocol type or its risk level.
Covariates selection consisted of univariate selection at a
25% signiﬁcance level, with possibly grouping of categories, followed by multivariate backward selection at a 5%
signiﬁcance level. The large 25% level was adopted to avoid

missing possible sources of disagreement, in an exploratory
approach [9].
Finally, we described the difﬁculties encountered by
assessors. Consequently, the RAS format was revised again,
to facilitate and standardize its use.
2.2. Risk-adapted monitoring plan
A second working group including clinical research
experts from different French academic institutions was
formed. They worked at ﬁrst with a monitoring plan used
by the Paris Hospital Network (Assistance Publique-Hôpitaux
de Paris). The group met several times, and discussed items
and formats of the plan. They proposed a new risk-adapted
monitoring plan, which was sent for comments to professionals of most French academic clinical research institutions.
The group discussed the comments, and modiﬁed the plan
accordingly. Finally, the group wrote a guideline and a
glossary for its use.
We conducted a feasibility study of the risk-adapted
monitoring plan. We randomly selected 40 protocols from the
reproducibility study, 10 for each RAS-risk level, preferably
among those uniformly assessed by the 4 to 6 different
assessors concerned. We read each protocol, and evaluated
the feasibility of the adaptation of the proposed risk-adapted
monitoring plan to this protocol, considering the elements
available in the documents. We graded feasibility from 0
(easy) to 4 (impossible), and we identiﬁed the impediments
to adaptation.
2.3. Software
All analyses were carried out with the SAS® software,
version 9.1 [10].
3. Results
3.1. Risk-assessment scale
The ﬁrst working group found several examples of riskassessment scales used for risk-adapted monitoring through
the Internet, the most elaborated ones being developed
and used by the Paris Hospital Network and the Medical
Research Council [11–13]. A French workshop held in October,
2003 also stated the principle of a large approach of riskassessment and risk-adapted monitoring [14]. Yet, no scale had
already been formally evaluated. The group started with the
Paris Hospital Network risk-assessment scale, and modiﬁed it
during the discussions. Some items were revised, and, most
importantly, we added the possibility to increase patient's risk
depending on the existence of very risky interventions and/or
investigations, or on the existence of an interaction between
the target population-deﬁning disease and the risk related to
interventions and/or investigations. Consequently, intermediate and ﬁnal risks were deﬁned, both ranging from lowest level
A to highest level D (Fig. 1).
In the reproducibility study, 15 clinical research institutions provided 223 protocols, among which 200 were selected:
10 did not have the adequate format (paper version, draft only or
conﬁdentiality condition), and 13 were randomly selected for
exclusion among those originating from the two main providers.
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Fig. 1. Risk-assessment scale (main page) evaluated in the validity and reproducibility study — the Pre-Optimon study. The scale was improved following the
results of Pre-Optimon. The instructions for use may be found on the Optimon website: https://ssl2.isped.u-bordeaux2.fr/optimon/Documents.aspx “Optimon Risk
Assessment Scale”. CE, Conformité Européenne — European Conformity.

Protocol characteristics are shown in Table 1. They came from
various types of academic sponsors, and covered a large variety of
clinical ﬁelds, topics, and designs. Interestingly, designs other
than trials were largely represented (60%). The classical abstract
(93%), the contents table (81%), and the rationale (100%) were
most generally present, whereas the synopsis (9%) was nearly
always missing. Protocols were also highly heterogeneous in
format and size (range of number of pages in protocols: 6–171; in
abstracts: 1–9; in synopses: 1–15).
Fifty-one assessors from 32 clinical research institutions
volunteered, among which 2 ﬁnally withdrew for lack of time,
and 2 shared the work intended for one assessor. Assessors
were mainly women in their middle age (Table 2). They often
belonged to a multi-institution organization or to several
institutions (80%). They generally had experience in a large
variety of designs, topics and clinical ﬁelds.
Nine hundred and ﬁfty-two protocol assessments were
collected for ﬁnal risk (93% of the expected for the 51 initially
recruited assessors). The distribution of VAS-risk depending
on RAS-risk is shown on Fig. 2. Median differences of VAS-risk
between adjacent levels of RAS-risk ranged from 21 to
33 mm. Adjacent levels of RAS-risk were signiﬁcantly different
on VAS-risk by Scheffé's method for multiple comparisons
at the 5% overall signiﬁcance level: the VAS-risk distribution
of each RAS-risk level is stochastically higher than the VAS-risk
distribution of the lower adjacent RAS-risk level. This indicates
good relevance for the assumption of a gradient of risk with 4
distinct levels [15].

Considering these nearly evenly spaced-out distributions
of VAS-risk depending on RAS-risk, we chose ranks – that is 1,
2, 3, 4, with classical ties handling, – as scores for the
estimation of the Kraemer's kappa coefﬁcient for RAS-risk.
Kraemer's kappa was 0.48 (Bootstrap 95% conﬁdence interval: 0.41–0.53), indicating moderate agreement [16]. The
intraclass correlation coefﬁcient estimated from a random
proportional odds model on RAS-risk was 0.70 (Delta method
95% conﬁdence interval: 0.63–0.76), corresponding to substantial agreement. As a control, the intraclass correlation
coefﬁcient estimated from a random linear model on VAS-risk
was 0.62 (Delta method 95% conﬁdence interval: 0.56–0.68).
Major disagreements between assessments on the same
protocol were frequent (36% protocols). In the univariate
analysis, sources of major disagreement between assessments on the same protocol were selected for the multivariate analysis (Table 3): a male sex (p = 0.08), an age of 40 or
above (p = 0.001), a generalist (p = 0.06) and/or multiple
(p = 0.002) afﬁliation, a decision-making occupation
(p = 0.004), a clinical (p = 0.11) and/or no methodological
education (p = 0.02), no familiarity with experimental
designs (p = 0.20), but familiarity with observational designs
(p = 0.17), and an overall experience above 12 years
(p = 0.02), increased the risk of major disagreement. Yet, in
the multivariate analysis, only a male sex (odds ratio [95%
conﬁdence limits]: 2.05 [1.40–3.01]; p = 0.0002), a multiple
afﬁliation (1.75 [1.23–2.48]; p = 0.002), a decision-making
occupation (1.71 [1.22–2.40]; p = 0.002), no methodological
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Table 1
Protocols characteristics in the reproducibility study (N = 200) — the PreOptimon study.
Characteristic

#

Sponsor
Hospitals from the Paris Hospital Network
Hospitals outside Paris area
Institute of oncology Gustave Roussy
French National Agency for AIDS Research and Viral
Hepatitis
French National Institute of Health and Medical Research
Study design
Phase I–II trial
Phase III–IV trial
Cohort
Cross-sectional study
Case–control study
Study main objective
Pathophysiology
Diagnostic
Prognostic
Efﬁcacy
Others epidemiology, registry, safety, compliance,
medico-economics
Study topics a
Drug
Medical device
Imaging — radiology
Genetics
Other pathophysiology
Others radiotherapy, genes and cells therapy, surgery,
quality of life, psychiatry, other interventions
Clinical ﬁelds a
Cancer
Infections
Paediatrics
Cardio-vascular disease
Intensive care — anaesthesia
Nephrology
Hepatology–gastroenterology
Pneumology
Neurology–neurosurgery
Others biology of reproduction, diabetes, endocrinology,
geriatrics, gynaecology, haematology, immunology,
obstetrics, odontology, ophthalmology, orthopaedics,
otorhinolaryngology, rheumatology, nutrition, psychiatry,
sexology, stomatology, urology
Content a
Abstract
Synopsis b
Table of contents
Rationale

%

Characteristic

91
67
23
16

45
33
12
8

3

2

69
43
48
29
11

34
21
24
15
6

31
28
11
106
24

16
14
6
53
12

76
41
20
18
56
17

38
21
10
9
28
9

55
30
22
16
15
12
12
12
11
43

28
15
11
8
8
6
6
6
6
22

185
17
162
199

Table 2
Assessors' characteristics in the reproducibility study (N = 49) – the PreOptimon study.

93
9
81
100

Size of protocol

Median

Interquartile range

Range

Number of pages in
Protocol
Abstract
Synopsis b
Number of paragraphs
Abstract
Synopsis b

38
1
2
in
7
12

26–54
1–2
1–4

6–171
1–9
1–15

5–11
9–16

1–23
3–50

a

Some protocols may fall into several categories for some characteristics,
so that the overall proportion may exceed 100% for these characteristics.
b
The synopsis is a summary of both scientiﬁc and organizational
information intended for protocol evaluation, while the abstract only
contains scientiﬁc information.

education (1.63 [1.05–2.53]; p = 0.03), and an overall
experience of more than 12 years (1.53 [1.04–2.26];
p = 0.03) increased the risk of major disagreement.

#

Sex
Female
Age (years)
18–30
31–40
41–50
51 and more
Afﬁliations a
Hospital
French National Institute of Health and Medical Research
French National Agency on AIDS Research and Viral
Hepatitis
Oncology Institutes
Other institutions
Organizations a
Clinical research center
Sponsor's clinical research department
Occupations a
Methodologist — statistician
Project leader — clinical research assistant
Head
Sponsor — quality insurance
Investigator
Education a
Statistics — epidemiology
Medical
Pharmacy — pharmacology
Life sciences
Clinical research
Familiar with clinical ﬁelds a
Oncology
Infectious diseases
Cardio-vascular disease
Pediatrics
Neurology — neurosurgery
Familiar with study designs a
Phases I–II trial
Phase III trial
Phase IV study
Diagnostic
Others
Familiar with study topics a
Drug
Questionnaire — quality of life
Pathophysiology
Surgery
Medical device
Imaging — radiology
Radiotherapy
Gene — cell therapy
Genetics

%

35

71

8
18
18
5

16
37
37
10

28
20
9

57
41
18

8
5

16
10

43
9

84
18

25
19
11
6
4

51
39
22
12
8

28
25
12
7
7

57
51
24
14
14

17
18
16
14
10

35
37
33
29
20

39
41
21
7
117

78
84
43
4
59

39
28
19
18
16
14
14
11
11

80
57
39
37
33
29
29
22
22

Experience in clinical
research (years)

Median

Interquartile
range

Range

Overall
In the present occupation

10
3

5–12
2–6

1–32
0–16

a
Some assessors may belong to several categories for some characteristics,
so that the overall proportion may exceed 100% for these characteristics.

Assessors indicated difﬁculties for 41% of assessments,
less frequently for protocols of risk level A (31%), and more
frequently for protocols of risk levels B and C (46% each).
Difﬁculties were mainly due to missing or incomplete
abstracts (14%), to incomplete or poorly-written protocols
(17%, increasing from 11% to 23% with risk level A to D), and

V. Journot et al. / Contemporary Clinical Trials 32 (2011) 16–24

21

Fig. 2. Distribution of risk assessed by visual analogue scale (VAS), depending on risk assessed by risk-assessment scale (RAS): median and interquartile range
(IQR), mean and standard error (SE) — the Pre-Optimon study.

to inadequacy or complexity of the RAS (15%). The ill-deﬁned
study type (9%), and the unknown clinical ﬁeld (5%,
increasing from 3% to 8% with risk level) were less frequently
encountered difﬁculties. Assessors most generally encountered no difﬁculties with the instructions for use of the scale
(98%). Several assessors noticed that detailed toxicity of drugs
or invasive interventions, or European Conformity classes for
medical devices, were missing information in abstracts and
protocols. Secondly, the RAS complexity was mainly related
to the risk increase conditions: there was often confusion
between the baseline risk due to the deﬁning condition of the
target population, and the risk added by the interaction

between this condition and interventions or investigations.
Moreover, there was some variability in the choice of a range
for the risk increase when conditions implied it. We also
clariﬁed these two issues in the ﬁnal RAS version that may be
found on the Optimon website: https://ssl2.isped.u-bordeaux2.fr/optimon/Documents.aspx.
3.2. Risk-adapted monitoring plan
The new working group was made of 20 experienced
professionals in clinical research coming from different
institutions. The group started with a ﬁrst version proposed

Table 3
Risk of major disagreement between assessors (by 2 to 3 risk levels) in risk assessment for the same protocol, depending on assessors’ characteristics: univariate
(p b 0.25) and backward (p ≤ 0.05) multivariate logistic regression, with random protocol effect — the Pre-Optimon study.
Assessors' characteristics

Selection step
Univariate

Sex
Age
Afﬁliation
Occupation a
Education b
Familiarity with
designs c
Overall experience
a

Male vs. female
≥ 40 years vs. b40 years
Generalist vs. specialized
multiple vs. single
Decision-making vs. data and quality
Clinical vs. no clinical
No methodological vs. methodological
Experimental vs. none
Observational vs. none
N 12 years vs. ≤12 years

Multivariate

Odds ratio

95% Conﬁdence limits

p

Odds ratio

95% Conﬁdence limits

p

1.37
1.18
1.41
1.73
1.62
1.34
1.62
1.43
1.41
1.60

0.97–1.95
1.23–2.38
0.99–2.01
1.23–2.44
1.16–2.25
0.94–1.92
1.08–2.45
0.83–2.48
0.87–2.76
1.09–2.35

0.08
1.10− 3
0.06
2.10− 3
4.10− 3
0.11
0.02
0.20
0.17
0.02

2.05

1.40–3.01

2.10− 4

1.75
1.71

1.23–2.48
1.22–2.40

2.10− 3
2.10− 3

1.63

1.05–2.53

0.03

1.53

1.04–2.26

0.03

Occupation: decision-making: head, project leader, sponsor; data and quality: methodologist, statistician, clinical research assistant, data manager, quality
insurance, investigator.
b
Education: clinical: medicine, pharmaceutics; methodological: statistics, life science, clinical research.
c
Designs: experimental: phase I to III trials, studies with interventions (drugs, radiotherapy, genes or cells therapy, surgery, medical device, or any other);
observational: phase IV, epidemiologic, pathophysiology, diagnosis, imaging, genetics, quality of life or psychiatry studies, studies with questionnaires.
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in the initial Optimon protocol, and modiﬁed it during the
discussions. Firstly, the set-up and closure parts of the plan
were simpliﬁed and standardized, as compared to usual
practice. Secondly, on-site monitoring was made less intensive, and restrained to audits on selected data. Thirdly, a
special device allowing remote and real time control of
consent signature during the screening and inclusion process
was set up: after the participant wrote his/her name and
signed, a special duplicate is faxed to the study coordinating
center; the name and signature are partially masked, so that
they may be clearly perceived but not read. The ﬁnal version
of the risk-adapted monitoring plan in French and English
may be found on the Optimon website (see summary in
Fig. 3).
We evaluated the feasibility of the proposed risk-adapted
monitoring plan on 40 protocols for the main items of the
plan. We could ﬁnd 10 protocols unanimously assessed in one
risk level for level A only. For the other levels, we selected 10
protocols among those mainly assessed in the target level,
and marginally assessed in an adjacent level. The plan seemed
quite feasible for most protocols, with a mean overall score
ranging from 0.2 to 0.9 depending on risk level. Difﬁculties
mainly arose from incomplete protocols, which were more
frequent in lower risk levels. The drugs and samples handling
(mean score 2.0 for risk level A and 1.8 for risk level D),
serious adverse events reporting (2.4 for risk level A), and the
planned intensity of on-site visits (1.0 for risk level A), were

rarely detailed in the protocols, so that it was difﬁcult to
deﬁne the monitoring plan properly.
3.3. Protocol synopsis
We identiﬁed the need for a standard protocol synopsis
in the relevance and reproducibility study of the RAS, and in
the feasibility study of the risk-adapted monitoring plan. This
synopsis should be a technical and regulatory-oriented
synopsis collecting all information necessary for protocol
evaluation. It should contain information both on scientiﬁc
and organizational aspects. We suggest that a standard
synopsis should contain i) protocol identiﬁcation: title,
sponsor and coordinating centre coordinates; ii) scientiﬁc
aspects: research question, objectives, design, population
(main inclusion and exclusion criteria, and informed consent
speciﬁcities), trial and control interventions(s), main outcome and main secondary outcomes, investigations (sociodemographic characteristics, clinical and other investigations,
and risk related to investigations), sample size, and expected
impact of study results; iii) organization aspects: governance,
staff's experience at the sponsor's, at the coordinating
centre's, and at the investigator sites', study management
(feasibility evaluation, accrual and follow-up schemes, intervention allocation and management, data management,
quality assurance and quality control systems), resources
(type and timing of funding, timing of recruitment of staff at

Fig. 3. Summary of the risk-adapted monitoring plan — the Pre-Optimon study. The whole risk-adapted monitoring plan may be found on the Optimon website:
https://ssl2.isped.u-bordeaux2.fr/optimon/Documents.aspx “Optimon Risk-Adapted Monitoring Plan“. CRF, Case-Report Form; CRO, Clinical Research
Organization; CTU, Clinical Trial Unit; SAE, serious adverse event.
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the sponsor's, at the coordinating centre's, and at the
investigator sites').
4. Discussion
4.1. Risk-assessment scale
First, we were able to deﬁne a risk-assessment scale
applicable to any type of academic clinical research. Such
scales have already been used by academic sponsors for
several years, but to our knowledge, they were never formally
validated or published.
It is very likely that there is a latent continuous risk
variable, but we showed that the 4-level scale is relevant.
Indeed, VAS-risk and RAS-risk were assessed in the same
questionnaire, so that the agreement found between the two
measures was probably overestimated. Yet, doing 2 separate
assessments would have greatly complicated our study
design, so as to render it unfeasible. Moreover, it is likely
that good results would have been obtained with 3 or 5 levels
too. Yet, we focused on 4 levels, because it is convenient for
clinical studies management purpose: it is not too highly
partitioned, but it allows a sensitive gradation of monitoring
intensity.
We estimated the reproducibility of the scale with
Kraemer's kappa coefﬁcient. This method accounts for all
particularities in our data: multiplicity of protocols and
assessors, uneven number of assessments per assessor, and
ordinal response. Following the Landis and Koch interpretation, the kappa found would indicate a moderate reproducibility of the RAS [16]. Yet, this largely spread interpretation
rule has been criticized as too dogmatic. With our linear
scoring system, the kappa coefﬁcient decreases when the
number of response classes increases [17]. Besides, a clinical
research protocol is a complex object, leading to a complex
assessment tool, so that we did not really expect our kappa to
be that close to 1. Therefore, we consider this estimation as a
good one, considering the context.
We also estimated an intraclass correlation coefﬁcient
through a random proportional odds model. This method is
consistent with our data, but relies on several assumptions:
we veriﬁed the odds proportionality; the existence of a latent
continuous risk variable seems very likely, but we obviously
could not verify the logistic distribution assumption of this
variable; yet, if this assumption is correct, then it is possible to
transform the latent variable as to obtain a standard logistic
distribution.
Several assessors' characteristics were identiﬁed as sources
of major disagreement: a male sex, multiple afﬁliations, no
methodological education, a decision-making position, and a
longer experience in clinical research. This may designate
assessors having to take quick and various decisions, and
unused to regulatory evaluation, rather those managing
studies hands-on. Based on these results, we recommend to
select and/or to train people for risk assessment.
Our study relies on 200 protocols and 49 assessors, both
very heterogeneous, so that our results may be generalized.
Yet, we focused on participant's risk only. One could also
consider the risk for the validity of study results, the risk for
the clinical research organization, and the risk for public
health. The validation of a more general risk-assessment scale
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is ongoing among the European Clinical Research Infrastructures Network , where 2 primary risks (for the participant,
and for the validity of study results) are considered, and 19
items belonging to 5 themes (participants, validity of study
results, organization, governance, and impact on public
health) are assessed [18–20].

4.2. Risk-adapted monitoring plan
Secondly, we proposed a risk-adapted monitoring plan in 4
levels of intensity. The most intensive one corresponds to the
supposed gold standard in current practice: many on-site visits,
and 100% data checked. It is relevant for clinical studies with the
highest participant's risk. On the contrary, the less intensive
one, without any on-site visit, is relevant for studies with no or
few participant's risk, and is possible but associated with
intensive remote monitoring: frequent data entry and computerized controls, and frequent queries.
The intensive standard is more and more frequently
questioned [3–5], though some are reluctant to change this
practice. Yet, even if this strategy has never been validated, it
is already successfully used by the Paris Hospital Network and
the Medical Research Council [11–13], and most probably by
other academic institutions. Besides, as a ﬁrst approach of
monitoring intensity optimization, Liénard et al conducted a
randomized study – with vs. without on-site initiation visit –
nested among a clinical randomized trial [5]. They found no
difference in terms of accrual, quantity or quality of data, and
duration of follow-up. This is a ﬁrst indication that some
practices may be changed without any consequences on the
quality of data.
The proposed risk-adapted monitoring plan is relevant for
paper CRF. It was the frame designed for the Optimon trial, for
e-CRFs were not frequently used among academic institutions
by that time. The use of an e-CRF greatly simpliﬁes acquisition
of data into a database, queries handling, and data checks and
correction. This will in fact facilitate, and thus promote the
implementation of less intensive on-site monitoring strategies. However, the core of the risk-based approach for
monitoring activities is still to deﬁne the intensity of on-site
monitoring depending on patient's risk, not on technical
facilities.

4.3. Standard synopsis
Finally, we proposed a standard technical and regulatoryoriented synopsis collecting all information necessary for
protocol evaluation. We found no standard synopsis in the
literature, and very few among the 200 French protocols from
15 academic sponsors used in our study. Protocol writers
often implicitly assumed a wide understanding of clinical
ﬁeld, interventions, and investigations from the readers. This
is probably proper for the protocol management staff, but
certainly not for the academic protocol evaluators, in
particular for sponsors or staff dealing with multiple clinical
ﬁelds. Besides, the classical abstract is obviously not sufﬁcient, neither for risk evaluation, nor for monitoring plan
deﬁnition. So that academic sponsors would certainly beneﬁt
from promoting the use of a standard synopsis.

24

V. Journot et al. / Contemporary Clinical Trials 32 (2011) 16–24

5. Conclusions
It is possible to use a validated risk-assessment scale and a
risk-adapted monitoring plan for academic clinical research
studies. They are now in use in the Optimon randomized non
inferiority trial comparing two monitoring strategies: intensive vs. risk-adapted consistently with the main scientiﬁc and
regulatory principles.
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