
Conclusions
This is the first poster to address the feasibility of monitoring 
informativeness on blinded data during the conduct of a trial. 
The results suggest that machine learning may be useful in 
identifying uninformative sites and allowing for corrective actions 
to be implemented.

Both blinded and unblinded approaches demonstrated acceptable 
predictive qualities in classifying sites as informative or uninformative. 
While unblinded approaches offered increased precision, the blinded 
approach would be more practical to implement as part of a risk-based 
monitoring strategy as it would not require an unblinded team.

In both blinded and unblinded approaches the properties of the ROC 
curve may be adjusted to select the cut-off point that best suits the 
corrective action. For example, a risk-based monitoring approach that 
triggers retraining of investigators on communication style, expectation 
setting with patients and accuracy in rating scale assessments would favor 
the cut-offs outlined above. In cases where corrective actions include 
recruitment hold or site closure, it may be important to minimize the closure of 
misclassified informative sites. 

Previous research estimated that adaptive randomization that discontinues 
recruitment at uninformative sites while opening new sites or allowing informative 
sites to over-recruit would result in 15-35% fewer patients compared to the 
convention study design.9
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Introduction
Across all indications, more than one third of phase III trials have 
failed in the last ten years.1 Imprecise and subjective outcome 
measures and a trend for increasing placebo response over time2 
have made it increasingly challenging to demonstrate a treatment 
effect in indications in which these factors dominate. 

A central assumption of risk-based monitoring, backed by 
empirical evidence,3 is that sites differ in the quality of the data 
that they produce during the conduct of a trial. The two important 
quality domains that limit the ability to detect a treatment effect 
and that differ at a site level are:

▶ Variability in the primary endpoint data 
▶ The degree of placebo response

For example, in psychiatry indications, the distribution of erratic 
rating patterns differs systematically among sites and countries4 
and baseline errors have a significant impact on data quality later 
in the trial.5 The limited amount of research that has been 
published on algorithmic approaches during the conduct of trials 
in major depression3,6 have suggested that up to 40% of sites 
were non-informative in detecting the clinical effects of active 
drugs known to be effective.

Objectives
The objectives of the study were to:

▶  Determine whether it is possible to predict which sites will be 
informative during the conduct of a study when the treatment 
allocation is not known (blinded) and when treatment allocation 
is known (unblinded) and to compare the two methods

▶  Determine the minimum treatment duration and the minimum 
number of subjects per site required for a reliable classification 
to be made

Methods
We selected major depression trials for the study due to the low 
success rates for new therapies, the subjective nature of the 
clinical endpoints and the high placebo response rates. Data was 
obtained from Clinical Study Data Request.7 Table 1 shows the 
details of the thirteen phase II and III trials included in the analysis.

Studies were included if they met the following criteria:

▶  Randomized, double-blind, placebo-controlled, parallel-group  
studies for treatment of MDD

▶  Hamilton Depression Rating Scale (HAMD)8 total score as 
primary efficacy endpoint

▶  Treatment duration of at least six weeks

Within each trial, subjects were included in the analysis if they 
met the following criteria:

▶  Randomized to placebo or treatment at a therapeutic dose 
▶  Completed at least six weeks of treatment 

For each study, only sites that enrolled at least two subjects in 
the placebo arm and two subjects in at least one active treatment 
arm were considered. Simulated sites were generated from the 
data to increase the number of sites for analysis (Figure 1).

Table 1. Summary of Details of the Thirteen Clinical Trials Included in the Analysis

Figure 1. Flow diagram showing the division of data into training and test sets and the simulation of new site data 
from the original site data. 

Criterion for Classifying Sites as Informative: The Treatment Effect
The informativeness of each site was calculated using the standardized mean difference 
(SMD) by combining mean scores for all subjects at a particular site.

The predictive performance of the model was assessed by evaluating the probability that the 
model would correctly classify sites in the test set as informative, defined as an SMD ≥ 0.5. 

Predictor variables included characteristics of the primary endpoint scores and proxy 
measures of a site’s operational efficiency.

Results
▶  A total of 3,412 subjects from 219 sites were included in the analysis. Of 

these subjects, 1,180 were exposed to placebo and 2,232 received 
antidepressant treatment. 

▶  The statistical analyses reported by the sponsor indicated that thirteen of 
the nineteen pairwise comparisons (placebo vs. active arms), i.e. 68%, 
showed a statistical superiority of active drug vs. placebo. 

▶  93 sites (42.4%) were classified as informative.

▶  Predictive accuracy increased with more subjects per group and with 
increasing duration of treatment.

▶  Blinded data: the maximum AUC achieved was 0.751 with five subjects 
per group and five weeks of treatment (Table 2). 

▶  Unblinded data: Logistic regression achieved a maximum AUC = 0.85, 
with five subjects after five weeks of treatment. AUC results were 
acceptable however after four weeks of treatment with as few as three 
subjects (AUC = 0.8) (Table 3).

▶  Based on a prevalence of uninformative sites of 50%, the best-
performing cut-off values would correctly identify informative sites 68% 
and 72% of the time for blinded and unblinded approaches respectively 
(Figure 2).

▶  For both blinded and unblinded methods, predictors associated with 
primary endpoint scoring (HAMD) were more important than operational 
efficiency variables.

Table 2. AUC for Predictive Models (Random Forest)  
Based on Blinded Data

Table 3. AUC For Predictive Models (Logistic Regression)  
Based on Unblinded Data

a

Study ID

First 
patient 

enrolled

Number of 
principal 

investigators
Number of 

patients

Duration of 
treatment 
(weeks)*

Active treatment arms 
(dose per day)

F1J-MC-HMAI 1993 54 648 55 Duloxetine 5mg and 20mg;
Clomipramine 150mg

F1J-MC-
HMAQ(A)

1999 8 173 8 Duloxetine Flex. 20-60mg; 
Fluoxetine 20mg

F1J-MC-
HMAQ(B)

1999 11 194 8 Duloxetine Flex. 20-60mg; 
Fluoxetine 20mg

F1J-MC-
HMAT(A)

2000 21 353 8 Duloxetine 40mg and 80mg; 
Paroxetine 20 mg

F1J-MC-
HMAT(B)

2000 20 356 8 Duloxetine 40mg and 80mg; 
Paroxetine 20 mg

F1J-MC-
HMAY(A)

2000 21 367 34 Duloxetine 80mg and 120mg; 
Paroxetine 20 mg

F1J-MC-
HMAY(B)

2000 22 392 34 Duloxetine 80mg and 120mg; 
Paroxetine 20 mg

F1J-MC-
HMBH(A)

2000 18 245 9 Duloxetine 60mg

F1J-MC-
HMBH(B)

2000 21 267 9 Duloxetine 60mg

F1J-MC-HMBV 2003 40 311 9 Duloxetine 60mg
F1J-US-HMCB 2002 25 286 7 Duloxetine 60mg
F1J-US-HMCR 2003 36 675 32 Duloxetine 60mg;

Escitalopram 10mg
F1J-US-HMFS 2007 47 776 36 Duloxetine 60mg

Flex= flexible dosing. Each patient's dose was escalated to the highest tolerated level based on the clinician's recommendation. 
*included placebo run-in of 2-3 weeks in some studies. 

3,124 subjects
219 sites

1,263 subjects
93 sites

2,149 subjects
126 sites

Informative Sites Uninformative Sites

Training dataset
(random selection)

Test dataset
(random selection)

Informative sites
253 subjects

Uninformative sites
430 subjects

Informative sites
1,010 subjects

Uninformative sites
1,719 subjects

Drug group Placebo group

Randomly select 3 subjects 
from each group without 
replacement until either 

group is depleted.

Repeat 10 times

Drug group Placebo group Drug group Placebo group Drug group Placebo group

12,840
Informative sites

22,800
Uninformative sites

3,060
Informative sites

5,640
Uninformative sites

= ( ) − ( 6) (1)

= ( ) − ( 6) (2)

( ) = − (3)
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Weeks
Subjects

2 3 4 5
2 0.665 0.664 0.687 0.705

3 0.666 0.663 0.715 0.736

4 0.677 0.713 0.734 0.744

5 0.682 0.706 0.734 0.751

Weeks
Subjects

2 3 4 5
2 0.659 0.672 0.692 0.716

3 0.669 0.685 0.693 0.716

4 0.759 0.802 0.83 0.852

Figure 2. Cut-off showing sensitivity (recall) and specificity for classification 
of informative sites with unblinded data with 4 weeks and 4 subjects. Cut-offs 
may be changed to minimize false positives or negatives in relation to the 
planned intervention.


