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Abstract. This paper has two aims: 1) to describe the tele-expertise system
implemented in the Montpellier University Hospital (France) in order to optimize
antimicrobial use 2) to analyze the prescribers’ adherence to this system. For the
second purpose, an observational prospective study was conducted for 12 months.
Data were collected from counselling advices, which were notified in the
electronic medical records. 1386 tele-expertise actions were performed. Among
them, 87% were made without clinical evaluation at the bedside. The prescribers’
adherence rate to a diagnosis was 79%. For the therapeutic requests, 87% of
answers were fully followed. The results outline how the tele-expertise system
enables both infectious disease specialists and prescribers to make better decisions
in particular cases.
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Introduction

Antimicrobial resistance is a global public health concern. Inappropriate antimicrobial
use has been described as the most important preventable cause of drug resistance [1].
Infections with resistant pathogens are associated with increased morbidity, mortality,
and health care costs. Consequently, antimicrobial stewardship programs (ASP) have
focused on drug expertise, antibiotic prescription and monitoring resistance patterns,
regular reporting information on antibiotic use to clinical staff [2]. Electronic health
records (EHR) and clinical decision support systems (CDSS) are supposed to enhance
ASPs application [3].

Nevertheless, adherence to practice guidelines is influenced by many factors, such
as the involvement of local actors in their development and distribution [4]. A higher
physicians’ adherence to guidelines was associated with the implementation of
restriction systems based on computer physician order entry (CPOE) or of automatic
alerts [5]. However, alerts could be excessive, non practical and non-actionable [3].
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Furthermore, the use of general recommendations and guidelines is not always
appropriate in particular cases and do not match the prescribers’ specific needs.

The French national care pathway alert for antibiotics (2011-2016) promotes
counselling networks in which the role of experts in antibiotics use is emphasized.
Various studies have shown that the infectious diseases advices lead to the reduction of
inappropriate antibiotic therapy and a decrease in antibiotics use [6] while decreasing
mortality rate [4]. Nevertheless, the counselling activity of the Infectious Disease
specialist requires a considerable expenditure of time by the Infectious Disease
Department because of the complexity of the clinical cases and the disparity among the
necessary information sources.

1. Tele-expertise system design

In this context, the French teaching hospital of Montpellier (2500 bed) has
implemented an innovative tele-expertise system, which is based on the collaborative
use of the Electronic Medical Records (EMR). The aims of this system are to facilitate
the intra-hospital tele-expertise by the Infectious Disease specialist (IDS), the
traceability and readability of the counselling for the prescribers at the point of care, the
reassessment of the clinical cases and the monitoring of the IDS department activity.
The global process is described in figure 1.

Each advice is notified within a specific form, indexed by the patient’s history, the
clinical and the pathogen infection classification, and identified by predefined items (i.e.
viral infections, central nervous system, immunocompromised patients). IDS decided
not to prescribe antimicrobial drugs directly in order to empower physicians who ask
for counselling.

Regular automatic queries provide real time anonymous data from IDS activity, as
the number of phone calls, the regimental number, the prescriber’s department, the
infection class, the time passed since the first evaluation, the antimicrobial suggestion.

In this context, a prospective observational survey was conducted in order to
provide a better understanding of the prescribers’ needs and adherence to the tele-
expertise system.

2. Research setting and results

An observational prospective study was conducted between the 1st of February 2013
and the 30th of January 2014, more than six months after the implementation of the
system.

2.1. Research setting and data collection

Collected data from EMR included clinical and biological data at baseline and follow
up during hospitalization after 3 and 5 days. Moreover, the follow up of the inpatient
after discharge was also checked. Notifications from the IDS record were all reviewed.
Adherence was assessed for a particular clinical situation and not for each notification.



298 D. Morquin et al. / Implementing a Tele-Expertise System

An 1DS on-line
24h on 24h
7d/7

literature
review

@

2

-

=

K}

o

2 2 ,

M Cal center Yot )

-4 ik »  danification of g + ; pecific answer | ® Monitoring
2 number o ) 108 sty
. 3 : :

g ® ®

k-3

3 specific view of specific IDS Follow
£ the EMR medical record g Up

'y

DS VB_\.f NO | guidelines i
expertise A inflammatory Structured proposal
= request ? Y markers Counselling provider treacability
5 (graphics) Patient Data treacability
- Microbiology Specific antibiotic instructions
s résults (tables) Hygien instructions
5 'y Antibiotic Reassesment instructions
2
£
£

2 prescription Follow up instructions
"
ongoing care

Tele expertise process

I Electronic medical
Med|talirdurse (EMR) -
Medical observations
problem Laboratory 1 2
% Results Human action
.% Radiology
“ Prescription
Planning B Eaieien
assisted
process
Clinical
information
2 2 e System
E [ Hyglenist Microbiologist Pharmacy +
5
H T 5
Legend
3 1 1 alert - query z
5
g

Figure 1. Schematic of tele-expertise process
2.2. Results

1386 tele-expertise actions were performed for 870 inpatients. Among them, 63% of
requests were related to an initial assessment, 25% of a second assessment and 12% of
a second consultation meeting assessment. 87% of the answers were made without
physician face-to-face discussion and clinical evaluation at the inpatient bedside.

An average of 116 counselling actions were reported per month, which is much
lower than the total number of calls, knowing that folders’ creation by prescribers was
voluntary. Only 12% of counselling was requested for diagnostic purposes while 86%
for therapeutic advises. Antibiotic treatment was already underway in 71% of cases.
65% of cases were focused on modifying the ongoing strategy. Concerning the topic,
expertise was related to osteoarticular infections (27%) and surgical infections (12%).

The number of calls and of counselling requests per month increased over the 12
months of study, although the latter has started six months after the implementation of
this system. The information counselling was noticed in the inpatient discharge letter in
43% of cases. One request out of four was discussed in the IDS team consultation
meeting.
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Adherence was assessed for 927 clinical situations, taking into account that several
tele-expertise actions may occur for the same inpatient counselling. For the diagnosis
(n=111), 79% counselling suggestions (95% CI 76.4-81.6%) were fully followed, 11%
not followed, 6 % partially followed and 4% not evaluable. For strictly therapeutic
requests (n=797), 87% of answers (95% CI 84.8-89.2%) were followed, 5% partially
followed, 5% not followed and 3% non-assessable. The suggestions from the IDS
consultation meeting were followed in 82% and partially followed in 7% of cases.
Medical managers of the most advice demanding departments consider the proposal
was totally relevant and convenient in most cases, even if bedside evaluation occurred
in less than 6% of the evaluations.

2.3. Discussion and limitations

The rate of situations leading to a request is consistent with the results of other studies
[7], which is probably linked to the French recommendations for good practice that
highly suggest referring to IDS for the osteoarticular infection cases [8].

Our study outlines that prescribers’ adherence to the IDS counselling is high even
if counselling is assisted by telephone and EMR use. This result is in contrast with
other studies leading to the conclusion that telephone counselling may be less effective
than formal consultation and IDS consultation [9, 10]. This gap may be explained by
the original way to link telephone and EMR use in a clinical tele-expertise decision
system. The data traceability and the phone communication between the IDS and the
prescriber may be sufficient to support the trust relationship between them.

IDS activity is monitored in order to identify recurrent medical situations requiring
IDS counselling, especially situations concerning the difficulty of establishing
diagnosis or making a therapeutic decision. These situations have led to the creation of
work groups focused on developing new clinical processes and standards. Moreover,
the traceability of counselling into the EMR system makes available all the IDS
suggestions and prescribers’ decisions to the clinical staff (including pharmacists,
microbiologists and hygienist), thereby improving the coordination and continuity of
care (e.g. inpatient transfer). This is a positive effect of using the system of tele-
expertise, which is however difficult to assess according to cost-benefits analysis or
inpatient mortality rate.

The main limitation of this study is constituted by its observational nature that does
not establish causal links and does not assess the prescribers’ adherence compared to a
control group. However, if the adherence to the tele-expertise system leads to more
targeted and tailored requirements, we cannot consider a randomized controlled study
with a control group that did not benefit from this system.

3. Conclusion

While CDSS provides automated assistance to the clinicians’ decision, the tele-
expertise system implemented in the Montpellier University Hospital enables both IDS
and prescribers to make better decisions in diagnosis and choice of antimicrobial
therapeutics in order to optimize the antibiotic use and stewardship. The system is
focused on the judgment of the IDS advising prescribers in particular situations
whereas real-time integrated electronic medical records provide all relevant data. The
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continuous analysis of the medical decisions and of the use of the specific IDS medical
record drives qualitative improvements in the inpatient care and in IDS competencies.

Measuring the impact of inappropriate antimicrobial treatments is difficult and the
concept of fair antimicrobial use is subjective. Thus, the challenge is to change the
administrators’ and providers’ focus from the “antibiotic police” to a “quality of care
initiative” taking into account prescribers’ adherence and their awareness to make
meaningful decisions in specific cases.
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