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therapeutic scenario to the corresponding patient, and 52.5 among the obtained answers were
clinically plausible. Up to 58.3% will recommend it to a colleague. In particular, primary care
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(p<0.05).
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Discussion: DiaScope® is an easy to use tool for antidiabetic drug prescription that provides
plausible solutions and is especially useful for primary care physicians with more years of
professional practice.

© 2017 Published by Elsevier Espana, S.L.U. on behalf of SEEN.

Validacion en situaciones clinicas reales del DiaScope®, un software de ayuda
al profesional sanitario en la individualizacién del tratamiento antidiabético en la

Introduccion: DiaScope” es un software de ayuda a la prescripcion individualizada del
tratamiento antidiabético en la diabetes tipo 2. Este estudio evalua la utilidad y aceptabilidad

Material y métodos: DiaScope” fue desarrollado en base al algoritmo de la ADA-EASD 2012 y con
las recomendaciones de 12 expertos en diabetes internacionales, usando el método RAND/UCLA
Appropriateness Method. El presente estudio se llevo a cabo en una sola reunidn. En una primera
fase, se evaluaron de 5 escenarios clinicos, eligiendo la opcion terapéutica mas adecuada entre
4 posibilidades (test inicial). En una segunda fase, estos mismos casos clinicos fueron eva-
luados con DiaScope” (test final). Ademas, se realizaron encuestas de opinidn sobre DiaScope”

Resultados: DiaScope® modifico la opinién una o mas veces en un 70,5% de los casos. De los
276 cuestionarios evaluados, un 54,0% estuvieron muy de acuerdo en que DiaScope® permitia
encontrar con facilidad un escenario terapéutico similar al de un paciente determinado, y
un 52,5% en que las respuestas obtenidas eran clinicamente plausibles. Hasta un 58,3% se lo
recomendaria a un compafnero. En particular, los médicos de Atencion Primaria y > 20 afnos de
ejercicio profesional encontraron con DiaScope® la opcidn terapéutica mas adecuada para una
situacion concreta, frente a médicos de Atencion Especializada o con menos anos de ejercicio

Discusion: DiaScope® es una herramienta de ayuda en la prescripcién de antidiabéticos, de uso
sencillo, con soluciones plausibles, especialmente Gtil en profesionales de Atencion Primaria,

© 2017 Publicado por Elsevier Espana, S.L.U. en nhombre de SEEN.
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de dicha aplicacion entre diferentes profesionales.
(cuestionario).
profesional (p <0,05).
con mas anos de ejercicio profesional.
Introduction

diabetes* concerns a treatment algorithm that contemplates
the combination of up to 10 second-line therapy classes.

The European Commission has pointed out that diabetes
mellitus (DM) is one of the most important chronic diseases,
and has developed a number of plans and projects to learn
more regarding its prevalence and the economic burden
associated with it, and to implement preventive measures.’
The latest report on diabetes published in 2016 by the World
Health Organization? estimated that in 2014, 422 million
adults were diabetic, as compared to 108 million in 1980.
Diabetes increases the risk of premature death, but is also
associated with an increase in complications such as myocar-
dial infarction, cerebral infarction, kidney failure, vision
loss, etc. The disease is associated with high costs for health-
care systems and accounts for a major loss of productivity.?

Intensive treatment of hyperglycemia may contribute to
prevent or delay the progression of chronic complications of
diabetes. Individualized treatment to achieve or maintain
glucose control goals is critical. One of the latest published
guidelines for the treatment of hyperglycemia in type 2

The selection of the most appropriate treatment for a spe-
cific patient may be a complex task, particularly for less
experienced professionals.

Computerized clinical decision support systems are
designed to help with, and improve, the clinical decision-
making process.> Although there is little consistency in
the way these systems work, they usually make it pos-
sible to enter the characteristics of individual patients
to generate individualized therapeutic recommendations
using algorithms integrated in the software.® Based on this
premise, a group of European diabetes experts used the
best available scientific evidence and the RAM method
(RAND Appropriateness Method, a modified Delphi approach)
to design DiaScope®, a system to help in the individual-
ized prescription of antihyperglycemic treatment in type 2
diabetes.” This tool has not yet been evaluated in specific
clinical settings. This study was therefore designed to assess
the value and acceptability of the application in a number
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of real clinical scenarios with the collaboration of primary
care physicians and specialists in several Spanish hospitals.

Patients and methods

Development of DiaScope®

The main objective of DiaScope® was to translate current
evidence, particularly the recommendations of the algo-
rithm of the American Diabetes Association (ADA) and the
European Association for the Study of Diabetes (EASD)-ADA-
EASD 2012-,% into clinical practice. This software was
also implemented after taking into consideration indepen-
dent suggestions from 12 diabetes experts from different
European countries. At an early meeting, and based on a
literature review, this group of experts proposed clinical
criteria for the population to be considered for evalu-
ation using the DiaScope® tool.” In the first version of
DiaScope®, 175 different clinical contexts in which glu-
cose control was inadequate with oral drugs and/or GLP-1
receptor agonists used were analyzed. Recommendations for
each specific situation were prepared using the RAND/UCLA
Appropriateness Method developed by the RAND Corpora-
tion and the University of California-Los Angeles.’ The
clinical scenarios evaluated resulted from permutations of
the clinical variables considered relevant for treatment
selection, namely: current treatment, anticipated HbA1c
decrease to individual goals, the risk of hypoglycemia
(low, moderate/high), the body mass index (<25; 25-29.9;
>30kg/m?), life expectancy (>2 years and <2 years), comor-
bidities (coronary disease/stroke, heart failure, advanced
microvascular complication, moderate kidney failure, mod-
erate/severe liver failure, and dementia).

Study procedures

The value and acceptability of DiaScope® were assessed in
a single session. In the first phase of the study, before its
introduction, five clinical scenarios of patients with type 2
diabetes were presented, for which the best of four possible
therapeutic actions had to be selected (the initial test). Sub-
sequently, attendees assessed the same clinical cases again,
but this time with the help of DiaScope®, and any change
in prescription from the first phase was recorded (the final
test). At the end of the session, a survey on the value of
DiaScope® (a questionnaire) was distributed.

The professionals invited to participate were mainly pri-
mary care physicians and other specialists (endocrinologists,
internists). From the onset, each physician was assignhed an
ID code to preserve the confidentiality of their data and to
ensure traceability during the different study phases.

Assessment criteria

To assess the value of DiaScope®, the primary objective of
the study, changes in treatment selection in the five clini-
cal scenarios used before and after its use were recorded.
The number of changes was analyzed as a function of the
prescribers’ characteristics. The secondary objective of the
study was to ascertain the level of acceptability of the

tool. This was done by means of a survey consisting of six
questions with five choices: 1, strongly disagree; 2, partly
disagree; 3, undecided; 4, partly agree; 5, strongly agree.
The final question of the survey attempted to record the fea-
tures that best defined DiaScope®. This was an open-ended
question where the physician could indicate several options.
The following data on the prescribers were also col-
lected: sex: male/female; urban setting: yes/no; specialty:
primary care/endocrinology/internal  medicine/other;
resident: yes/no; years of professional practice:
<10/11-20/>20; number of DM patients per week:
<10/11-20/>20; prior experience with GLP-1 RAs (glucagon-
like peptide-1 receptor agonists): yes/no; prior experience
with insulin: yes/no. Clinical case assessments before and
after the use of DiaScope® and survey questions were
recorded in case report forms designed for that purpose.

Statistical analysis

Data from the case report forms were recorded in a specif-
ically designed database consisting of three sheets: one for
the initial test, one for the final test, and the satisfaction
survey. All three sheets shared the participating physician’s
ID code. A new database was created with which traceabil-
ity could be established through the physician’s code. To
develop this database, a filter was applied for each meeting
site, along with the physician’s code and the results from
the clinical case assessment; double entry records allowed
us to detect and rectify any differences. The database quan-
tified the number of changes made after using DiaScope®,
and gave a detailed description (number and %) of the pre-
scribers’ characteristics. Finally, records that could not be
traced using the code were discarded. However, the survey
was also analyzed for all records with an available answer.

Several comparisons were made using a Chi-squared test
to analyze variables that assessed value and acceptability as
a function of the various characteristics of the prescribers.
Values of p <0.05 were considered significant. On the other
hand, as the distribution of the physicians’ specialties was
not homogeneous, this variable grouped primary care versus
all other specialties, and the number of changes and the
survey were analyzed again. Analyses were performed using
software SPSS vs23.0.

Finally, an exploratory multivariate analysis was per-
formed to try and differentiate the characteristics of the
physicians who appeared to find the DiaScope® most use-
ful. For this purpose, the survey question ‘‘l can find the
most adequate treatment option for a specific situation’’
was selected as the most relevant and, thus, as the depend-
ent variable of the model. The variables most significant for
this question in the Chi-squared tests were introduced. To
create the model, a significance level of p<0.05 was again
considered for each variable.

Results

The original database contained 301 records at the initial
test, and 277 at the final test. The cleaned-up database
that permitted traceability included 173 records only.
Table 1 shows the baseline characteristics of the prescribers.
An assessment survey was collected for 276 records. As
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Table 1 Baseline characteristics of prescribers.
No. %

Sex 172

Male 75 43.6

Female 97 56.4
Urban setting 167

Yes 139 83.2

No 28 16.8
Physician’s specialty 172

Primary care 98 57

Endocrinology and nutrition 12 7

Internal medicine 46 26.7

Other 16 9.30
Resident 166

Yes 24 14.5

No 142 85.5
Years of professional practice 171

<5 28 16.4

5-10 22 12.9

11-20 50 29.2

>20 71 41.5
Number of DM patients seen weekly 160

<10 20 12.5

11-20 72 45

21-30 42 26.3

>30 26 16.3
Prior experience with the use of 164

GLP-1 RAs

Yes 128 78.1

No 36 22
Prior experience with insulin 165

Yes 163 98.8

No 2 1.21

Fig. 1 shows, prescribers gave a very positive evalua-
tion of DiaScope®. Fifty-four percent strongly agreed that
DiaScope® allowed them to easily find a treatment sce-
nario similar to that of a given patient, and 52.5% that the
responses obtained were clinically plausible; 45.6% strongly
agreed that DiaScope” helped them to keep in mind the most
relevant clinical characteristics when changing treatment;
and 47.1% partly agreed that they would use DiaScope® in
daily clinical practice to guide decision making. Also, 58.3%
would recommend it to a colleague as support in regular
clinical practice. The responses in the records that could not
be traced back were similar. Table 2 shows the answers to
the open question about the characteristics that best define
DiaScope”.

Analysis of prescription changes in clinical cases to assess
the value of DiaScope® showed that only 29.5% made no
changes after using the system. Thus, the use of DiaScope®
modified opinion regarding treatment one or more times in
70.5% of cases. Analysis of the number of changes as a func-
tion of the prescriber’s characteristics showed no significant
relationship.

As regards DiaScope® acceptability in traceable records,
primary care prescribers were more likely to say that
DiaScope” helped them to keep in mind the patient’s clinical
characteristics when changing treatment; these differences

were significant when compared to specialized care practi-
tioners. Moreover, those prescribers who saw fewer patients
per week, residents, and those with no prior experience
with GLP-1 RAs stated that before using DiaScope® they had
found it more difficult to find the best treatment option for
a patient (Table 3).

With regard to the open question about the char-
acteristics that define DiaScope®, analyzed according to
the prescribers’ characteristics, primary care physicians
answered more frequently that with DiaScope® they were
able to find the best treatment option for a specific situ-
ation; the differences between them and specialized care
physicians were significant. The same occurred with physi-
cians with more than 20 years of practice as compared to
the rest, and with non-residents as compared to residents
(Table 4).

An exploratory multivariate analysis was conducted
where the dependent variable was the open question consid-
ered most relevant, that is, «With D1'aScope® | can find the
best treatment option in a specific situation». The variables
included in this model were those which were significant for
this question in the comparative analyses: medical specialty,
being a resident physician, and years of practice. None of
the variables included in the model was significant. There-
fore, a model to distinguish which type of prescriber was
helped the most by DiaScope® could not be generated.

An additional exploratory univariate analysis was per-
formed for each variable included in the model. The results
show that primary care physicians considered DiaScope®
2.12 times more useful as compared to specialists. Non-
residents found it 2.55 times more useful as compared to
residents, and those with more than 20 years of experience
found it 2.53 times more useful than those with less expe-
rience. The coefficients found in the univariate analyses
decreased when they were all integrated in the multivari-
ate analysis; this was most remarkable for the years of
experience variable. It suggests that these variables were
interrelated, and thus showed colinearity.

Discussion

DiaScope” was developed as a software tool to help in the
treatment of hyperglycemia in type 2 diabetes, using the
recommendations in the ADA-EASD 2012 algorithm and those
based on the best current clinical evidence. When these
were not available, the clinical judgment of experienced
diabetologists in various clinical situations was used. The
validated method used was the RAND/UCLA Appropriateness
Method. A review conducted by Carg et al.'” showed that
the development of computerized systems for clinical deci-
sions often includes expert opinions, in addition to clinical
guidelines.

We therefore think that this software, which incorpo-
rates routinely used clinical variables (baseline and target
glycosylated hemoglobin levels in each case, the risk
of hypoglycemia, the degree of obesity, life expectancy,
comorbidities, etc.) and contemplates a wide variety of
possible clinical scenarios, with the additional contribu-
tion of expert diabetologists, is very likely to be accepted
by physicians who treat diabetic patients. In this regard,
the prescribers’ perception of the D1'aScope® tool was very



132

F.J. Ampudia-Blasco et al.

Acceptability of DiaScope® in all records (n=277)

| would recommend DiaScope to a colleague
as an aid in regular clinical practice.

| would use DiaScope in daily clinical
practice to help make treatment decisions.

DiaScope helps me keep in mind the patient’s
relevant clinical characteristics
when changing treatment

When faced with a specific clinical case,
| think that the responses given by
DiaScope are clinically plausible

DiaScope lets me easily find a treatment
scenario that is similar to that of
a given patient

Before using DiaScope, | had difficulty in
finding the best treatment option for
a given patient with T2DM

o

10

Acceptability of DiaScope® in traceable records (n=173)

| would recommend DiaScope to a colleague
as an aid in regular clinical practice.

| would use DiaScope in daily clinical practice
to guide treatment decisions.

DiaScope helps me keep in mind the patient’s
relevant clinical characteristics
when changing treatment

When faced with a specific clinical case,
| think that the responses given by
DiaScope are clinically plausible

DiaScope lets me easily find a treatment
scenario that is similar to that
of a given patient

Before using DiaScope, | had difficulty
in finding the best treatment option
for a given patient with T2DM

m Strongly agree ®m Partly agree B Undecided

B Partly disagree m Strongly disagree

Figure 1

good. More than half of the prescribers considered that with
DiaScope® they found patterns similar to those in their usual
clinical practice, and that the answers obtained were clin-
ically plausible. Thus, the prescribers stated that this tool

Acceptability of DiaScope”® in all records (n=277). Acceptability of DiaScope® in traceable records (n=173).

could be useful when taking decisions, and that they would
recommend it to colleagues.

It should be noted that the vast majority of prescribers
changed their initial opinion regarding treatment after using
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Table 2 Characteristics best defining DiaScope” according to the prescribers.

Open question Number [276] % Number [173] %

With DiaScope® | can better assess all possible treatment options 203 73.6 127 73.4
for a given patient

With DiaScope” | can find the best treatment option for a specific 181 65.6 113 65.3
situation

DiaScope” is a complement to clinical guidelines 176 63.8 111 64.2

DiaScope” can help me avoid potential drug prescription errors 163 59.1 108 62.4

DiaScope” is of great help in patients with comorbidities 138 50 85 49.1

DiaScope” is not intended to be in conflict with local prescription 102 37 56 32.4
guidelines

DiaScope” provides the most effective treatment options for a 183 66.3 112 64.7
given patient according to the scientific evidence

DiaScope” may even be helpful in teaching medical students 136 49.3 77 44.5

DiaScope®. However, an analysis of these changes accord-
ing to the prescribers’ characteristics showed no significant
influence of any of these characteristics. This may be due
to the descriptive nature of the study and to the lack of uni-
formity of the prescribers’ characteristics. In any case, it
was the prescriber who made the final decision considering
the different options and recommendations in each case.
In studying the main characteristics of a successful clini-
cal decision system, such suggestions must be considered
relevant for improving patient care."

Other important factors are that the tool should be easy
to use and that the recommendation should be automatic
and be part of the physician’s practice. All these points were
taken into consideration in the development of DiaScope®.
Among the parameters for obtaining a recommendation,
the physician may indicate the characteristics that best
define the patient by using only five items (Fig. 2), actively
introducing only the patient’s latest HbA1c level and the
control goal.” The prescriber may thus quickly decide, based
on the patient’s characteristics, whether treatment should
be changed or not, so avoiding an excessive delay in decision
making. '?

When survey responses on the value of DiaScope® were
analyzed as a function of physician characteristics, primary
care physicians stated more often than specialists that the
tool helped them to keep in mind the patient’s clinical char-
acteristics when treatment had to be changed. Furthermore,
the exploratory univariate analysis showed that primary care
physicians felt 2.12 times more often than specialists that
with DiaScope® they could find the best treatment option
in specific situations. The systematic review conducted by
Cleveringa® also supported the values of these systems in
primary care. Many studies related to diabetes support sys-
tems have been conducted in primary care'? because this is
where the disease is managed in most countries.'" Thus,
we think that a tool such as DiaScope®, which allows for the
better individualization of treatment, may improve care for
type 2 diabetics, especially in primary care.

Another interesting aspect is that before using
DiaScope®, the prescribers stated that they had problems in
finding the best treatment option for a given patient. This
tool was therefore significantly more useful for prescribers
providing weekly care to only a few patients, prescribers in

training (residents), and those with no experience in using
GLP-1 RAs (less experienced in prescribing new treatments
for diabetes). In this sense, primary care physicians with
more than 20 years of practice considered, significantly,
that with DiaScope® they could find the best treatment
option in specific situations. This may indicate that based
on their experience, non-resident physicians need, and are
able to, prescribe treatment, but that when they have the
help of DiaScope®, they find it easier to access, and also
appreciate receiving, a therapeutic recommendation in a
simple form. Therefore, and although a model could not
be found of the ideal prescriber for whom D1'a'5cope® was
most useful, there is evidence that this system may be
most helpful for primary care prescribers with many years
of practice and probably less updated knowledge regarding
new drugs, and who are usually more reluctant to incor-
porate new initiatives into their daily practice.'® Although
the factors influencing the participation of primary care
physicians in patient care programs are not well known,
a study conducted in the United Kingdom'” showed that
factors that induce participation in programs to optimize
patient care included, as would be expected, the desires
to improve patients’ health and to maintain professional
autonomy.

A recently published study'® followed a methodology sim-
ilar to that of our study, based on the presentation of clinical
cases and the subsequent evaluation of the software with a
five-choice questionnaire. Qualitative evaluation has been
used in multiple studies to assess computerized decision-
making tools in diabetes'® and other conditions. A significant
proportion of articles reviewing the published studies are
therefore based on systematic descriptive reviews® 10111320
rather than on quantitative review methods, such as meta-
analyses. Thus, both the analysis and the design of our study
are consistent with what has been previously published.
Moreover, it seems reasonable to ascertain the opinion of
professionals before they use the system in daily clinical
practice, which, as in other studies found in the literature, '
is what this study has done.

The strengths of our study include the use of the
previously validated RAND/UCLA Appropriateness Method,
together with published evidence regarding diabetes treat-
ment and the informed opinions provided by a panel of
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Table 3  Acceptability depending on the prescribers’ characteristics.

Prescriber’s specialty (n=171)

Primary care Specialist p
DiaScope® helps me keep in mind the patient’s 0.025
relevant clinical characteristics when changing
treatment
1 0 (0%) 2 (2.7%)
2 2 (2.1%) 0 (0%)
3 6 (6.2%) 12 (16.2%)
4 37 (38.1%) 30 (40.5%)
5 52 (53.6%) 30 (40.5%)
DM patients seen weekly (n=160)
<10 11-20 >20 p
Before using DiaScope®, | had difficulty in finding 0.001
the best treatment option for a given patient
with type 2 diabetes
1 2 (10%) 10 (13.9%) 15 (22.1%)
2 0 (0%) 21 (29.2%) 26 (38.2%)
3 7 (35%) 13 (18.1%) 15 (22.1%)
4 9 (45%) 22 (30.6%) 9 (13.2%)
5 2 (10%) 6 (8.3%) 3 (4.4%)
Resident (n=166)
No Yes p
Before using DiaScope®, | had difficulty in finding 0.033
the best treatment option for a given patient
with type 2 diabetes
1 25 (17.6%) 2 (8.3%)
2 45 (31.7%) 2 (8.3%)
3 28 (19.7%) 7 (29.2%)
4 37 (26.1%) 10 (41.7%)
5 7 (4.9%) 3 (12.5%)
Prior experience with the use of GLP-1 RAs (n=164)
No Yes p
Before using DiaScope, | had difficulty in finding 0.009
the best treatment option for a given patient
with type 2 diabetes
1 24 (18.8%) 3 (8.3%)
2 40 (31.3%) 6 (16.7%)
3 29 (22.7%) 7 (19.4%)
4 31 (24.2%) 14 (38.9%)
5 4 (3.1%) 6 (16.7%)

DM, type 2 diabetes; 1, strongly disagree; 2, partly disagree; 3, undecided; 4, partly agree; 5, strongly agree.

international experts, to develop the tool. Also, the study
was conducted in a single session to minimize the loss of
participating subjects. This allowed for a very high number
of prescribers at the end of the session (277) as compared
to similar studies.’®'®"? It should be noted, however, that
only 173 records (62.4%) could be analyzed, since we only
took into consideration the number of prescribers who com-
pleted the two tests and the final survey. The reason for
such a marked reduction was that if the prescriber’s code

was omitted at the time of data collection, we were unable
to discover which prescriber had provided a given evaluation
of the value and acceptability of DiaScope®. This is the rea-
son why the main analysis of this database was performed
on a smaller number of records, although with the assurance
that the prescribers analyzed met the study requirements.
Even so, as shown by Fig. 1 and Table 3, the perception of
software acceptability was similar for the total records and
for the traceable ones (62.4%). Therefore, it is reasonable
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Table 4 Key question by prescriber’s specialty.

Prescriber’s specialty (n=172)

Primary care Specialist p

I can find the best treatment option for a specific
situation
0
1

0.020

27 (27.6%)
71 (72.4%)

33 (44.6%)
41 (55.4%)

Years of professional practice (n=171)

<10 11-20 >20 p

I can find the best treatment option for a specific
situation
0
1

0.048

24 (48%)
26 (52%)

16 (32%)
34 (68%)

19 (26.8%)
52 (73.2%)

Resident (n=166)

No Yes p

I can find the best treatment option for a specific
situation
0
1

0.033

45 (31.7%)
97 (68.3%)

13 (54.2%)
11 (45.8%)

1, indicated by physician.

o Reason for treatment change

Insufficient control Intolerance

o LatestMbAlclevel o7 « % 2« mmolmol
© MbAic target « % .« mmoymol

Difference (] * mmol/mol
o Risk of hypoglycaemia

© Body Mass Index (kg/m’)

o Ufe expectancy

© Co-morbidities

No Yes

Figure 2

MET + DPP-4-i MET + GLP-1RA MET + INS

o

Y

Add SU
UNCERTAIN

The panel considered the balance of
benefits and risks of this regimen generally
to be less optimal for this patient profile. In
addition, the presence of the following co-
morbidity(ies) urges its cautious use, and
may need considering an aliternative
treatment choice:

Coronary heart disease / stroke (SU)

Coronary heart disease / stroke

This condition forms 3 relative contra-indication for
sulfonylureas and pioglitazone.
Additional readi Sulfonylureas are associated with 3 risk of
ACCRIONY rescing | hypoglycaemia that could be especially harmful in
patients with macrovascular disease: patient
| information and education are required. However, there
is no evidence for a dinically relevant effect of
sulfonylureas on cell ischemia or ischemic
preconditioning
As piogitazone was shown to improve macrovascular
outcomes in patients with established macrovascular
disease, pioglitazone is not contra-indicated in those
patients unless heart failure is present. However,
| because of the highest risk of heart failure in patients
with previous myocardial infarction, treatment should
be started with the lowest dose and increased
|_gradually

Example of the operation of DiaScope.
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to think that the results obtained with the smaller sample References

can be extrapolated to the total sample. In any case, it is
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