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ABSTRACT

Introduction: Although the physiologic alterations seen in obesity often affect the pharmacokinetics and pharmacodynamics
of drugs, most clinical trials do not consider these aspects specifically for this population. To date, there is no list of potentially
inappropriate medications for patients living with obesity. The aim of this study was to use the Delphi method to identify useful
recommendations for the prescription of some specific drug classes in patients living with severe obesity.

Methods: We identified five therapeutic groups of drugs using data from the HEGP Clinical Data Warehouse. We conducted a
literature review and sought the opinions of local experts to produce potential recommendations. We selected volunteer medical
experts from the French network FORCE and set up a two-round Delphi method, concluded by a synthesis meeting, to establish
a list of recommendations. In each round, the experts were asked to rate the potential recommendations.

Abbreviations: ATC, Anatomical Therapeutic Chemical; BMI, body mass index; FCRIN, French Clinical Research Infrastructure Network; FORCE, French Obesity
Research Centre of Excellence.
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Results: Forty-three proposed recommendations were evaluated in the first round. The experts approved four recommendations

with a strong consensus and 16 with a relative consensus. In the second round, they approved six recommendations with a strong

consensus and 13 with a relative consensus.

Conclusion: This is the first study to use the Delphi method to produce a summary of consensus recommendations for several drug
classes in patients living with severe obesity. It provides an expert-based consensus on the use of the five most commonly prescribed

therapeutic drug classes and develops a list of recommendations for drug prescription in patients living with severe obesity.

1 | Introduction

A recent WHO report on obesity in Europe stated that almost a
quarter (23%) of adults in the European region are living with
obesity, characterized by a body mass index (BMI) of 30kg/
m? or more [1]. In France, the Obepi-Roche 2020 survey by the
Ligue Contre I'Obésité estimated that 17% of the population is liv-
ing with obesity and that 5.1% have a BMI >35kg/m? [2]. The
prevalence of obesity has increased significantly, continuing
the trend already observed in the 1997-2012 Obepi studies [3, 4]
and in several French cohorts (CONSTANCES, Esteban) [5, 6].
A recent French epidemiological survey, the OFEO study, which
included older patients, found an obesity prevalence of 18.1% [7].

Obesity is a major risk factor for developing chronic diseases,
such as type 2 diabetes, cardiovascular and respiratory diseases
[8], cancers, and musculoskeletal disorders. There are also links
between obesity and psychiatric disorders, including major de-
pressive disorder, anxiety disorder, alcohol use disorder, and per-
sonality disorders, and positive links with suicidal behavior and
suicide attempts [2, 9]. Patients living with obesity therefore form
a polymedicated population at high risk of mortality. Milder et al.
showed that men living with obesity are prescribed significantly
more medicines (OR=2.27 [1.50-3.44]) than overweight men
(OR=1.18 [0.93-1.50]), compared with normal weight men, after
adjustment for age, smoking, alcohol consumption and education
level [10]. Moreover, class II obesity (35kg/m?<BMI<40kg/m?)
and class III obesity (BMI>40kg/m?) remain highly complex pa-
thologies in terms of drug treatment as indicated in a report from
the French Haute Autorité de Santé [11].

Although the physiologic alterations seen in obesity often affect
the pharmacokinetics and pharmacodynamics of drugs, most
clinical trials do not consider these aspects specifically for the pop-
ulation of patients living with obesity. This lack of information on
the treatment of this population may lead to suboptimal dosing
when standard doses are used. Moreover, several drugs or classes
of drugs used in the treatment of chronic diseases are consistently
associated with weight gain as a side effect and are considered
“obesogenic” [12, 13], or carry an increased risk of adverse effects
due to obesity and its complications. Switching to a drug with a
lower propensity to induce weight gain may be preferable [14].

To date, there is no list of potentially inappropriate medications
for patients living with obesity. This situation leads to non-
standardized and/or potentially inappropriate drug treatments,
increasing the risk of iatrogenic events in these patients.

The aim of this study was to use the Delphi method to identify
useful recommendations for the prescription of some specific drug
classes in patients living with severe obesity (BMI> 35kg/m?2).

2 | Materials and Methods

We identified five Anatomical Therapeutic Chemical (ATC)
groups of drugs using data from the HEGP Clinical Data
Warehouse. We then conducted a literature review and sought
the opinions of local experts due to a lack of literature review
data. The resulting potential recommendations were then vali-
dated by national expert consensus using a Delphi method. The
study followed the ACCORD checklist [15].

2.1 | Identification of ATC Groups From the HEGP
Clinical Data Warehouse

In 2018, out of 2318 hospital admissions of patients living with
obesity (BMI > 35kg/m?), 39.8% involved the administration of
antithrombotic agents (ATC BO01), around 20.0% of antidiabetic
drugs (ATC A10, 26.0%) and antipsychotic drugs (ATC NO5,
20.3%), and around 8.0% of antibacterials for systemic use (ATC
J01, 8.6%) and antidepressant drugs (ATC N06, 8.0%). These five
ATC groups (antibiotics, anticoagulants, antidiabetics, antide-
pressants, antipsychotics) were evaluated in this study.

2.2 | Formation of the National Expert
Consensus Group

We selected volunteer medical experts from the French network
FORCE [16] (French Obesity Research Centre of Excellence),
certified by the FCRIN (French Clinical Research Infrastructure
Network, http://www.fcrin.org/). These medical experts have
extensive experience in caring for patients living with obesity,
particularly severe and complex obesity. They all work in special-
ized obesity centers, mainly within endocrinology, diabetology,
and nutrition departments. Experts may refer to the scientific
literature or consult specialists in the relevant medications (in
particular antibiotics or psychotropic drugs) for any specific
questions. The FORCE network has experience in coordinating
clinical research studies such as the Delphi consensus method.
They prepared and coordinated the consensus exercise, includ-
ing the organization of the two rounds, the meetings, the email
reminders, and the final synthesis of the recommendations. The
French language was used in the documents and meetings.

2.3 | Literature Review to Establish a List
of Potential Recommendations

The Steering Committee conducted a literature review to iden-
tify potential recommendations for targeted clinical situations
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and drug prescription for the five ATC groups defined, using the
terms “body weight gain” and “obesity” in PubMed and Embase.

2.4 | Formalizing a List of Potential
Recommendations (Level of Evidence, Quantitative
Scale, and Free Text)

Members of the Steering Committee (BS, SB, GP) developed a
list of potential recommendations from the references selected
in the literature review. This list was completed in consultation
with our hospital experts in nutrition (AR, SC), psychiatry (GA),
hematology (NG), and infectiology (JLM). By round, each rec-
ommendation was presented along with the level (quality) of
evidence, a quantitative scale to be completed by the national
experts, and a free text box to comment on the way the pro-
posed recommendations were defined. The level of evidence
was assessed according to the three-level scale developed by the
French Haute Autorité de Santé [17]: level A—high-quality ev-
idence from meta-analyses or RCTs or drug monographs; level
B—moderate-quality evidence from small-sized RCTs, non-
randomized studies, transversal studies, cohorts; level C—evi-
dence from case reports, non-experimental descriptive studies,
or expert committee reports or opinions. We did not take kid-
ney function into account when making recommendations. The
members of the Steering Committee did not rate the proposed
recommendations.

2.5 | Delphi Process

In line with the guidelines [18, 19], we set up a two-round Delphi
consensus process, concluded by a synthesis meeting, to select a
list of recommendations. In each round, the experts were asked
to rate the potential recommendations.

In the first round, the experts were asked to rate the proposed
recommendations on a quantitative scale (1, very inappropriate,
up to 9, completely appropriate). They were also asked to com-
ment on the way the proposed recommendations were defined
and formulated, especially for the recommendations that were
not consensual or for which there were no data in the literature.
After the first round, a videoconference meeting was held to
present the recommendations approved in this round (relative
and strong consensus). The non-approved recommendations
were discussed and clarified for the second round. In the second
round, the experts were asked to rate the non-approved recom-
mendations on a quantitative scale (1, very inappropriate, up to
9, completely appropriate). As in the first round, weekly emails
were sent to the experts for 1 month to limit non-response. The
final results were presented at a meeting. The Delphi method
thus allowed us to define whether the recommendations
achieved strong consensus, relative consensus, lack of consen-
sus, relative non-consensus, or strong non-consensus.

2.6 | Protocol Deviations
Some deviations from the study protocol were anticipated. For

example, a relative consensus in the first round was finally an-
alyzed as a strong consensus and not presented in the second

round, because one or two experts had given a score of 5 or 6
on the Likert scale. During the meeting, the experts decided to
treat it as a strong consensus. Some recommendations were re-
moved at the end of the first round, because the drugs were not
routinely prescribed.

2.7 | Ethics and Funding of the Study

This study was conducted as part of the first phase of the
RECOB-MED study (NCT06517303), supported by the French
Ministry of Health's Research Programme on the Performance
of the French Healthcare System in 2019, which focuses on de-
veloping and validating drug prescription recommendations for
patients living with severe obesity. The RECOB-MED study was
approved by the Ethics Committee (CERAPHP Centre) (IRB
registration: #00011928, date: 2023/06/09).

3 | Results
3.1 | Time Period

Fifteen of the 47 experts contacted in December 2021, and 10 of
the 13 experts contacted in December 2022 agreed to participate
(42%). In the end, 11 experts participated in both rounds and
evaluated the proposed recommendations (some recommenda-
tions were rated by 10 experts). The first round ran from October
2022 to January 2023. A meeting was then held in February
2023 to present the recommendations approved in this round.
The second round ran from April 2023 to June 2023.

3.2 | Delphi Process

The flowchart of the Delphi process is shown in Figure 1. For
the five drug classes, 43 proposed recommendations were eval-
uated in the first round. The experts approved four recommen-
dations rated with a strong consensus and 16 recommendations
with a relative consensus. Twenty-three recommendations did
not achieve consensus and were thus proposed for the second
round. In the second round, the experts approved six recom-
mendations with a strong consensus and 13 with a relative con-
sensus. Finally, four proposed recommendations did not achieve
expert consensus (Table S1).

During the Delphi process, 39 recommendations presented by
ATC drug class achieved a strong consensus (Table 1) or a rela-
tive consensus (Table 2).

3.3 | Antibiotics

Eleven proposed recommendations were assessed in the first
round. Of these, two received a relative consensus for selection.
Two proposed recommendations were reworded in the light
of the experts' suggestions and split into two further proposed
recommendations.

In the second round, 11 proposed recommendations were evalu-
ated, of which four received a strong consensus and four a relative
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N=43 recommendations

First round

Strong consensus
n=4

Second round

Strong consensus
n=t

Total =10

FIGURE1 | Flowchart of the Delphi process.

consensus. Three proposed recommendations did not achieve ex-
pert consensus due to lack of agreement. Finally, we validated 10
recommendations (including one for the ideal weight calculation).

3.4 | Anticoagulants

Thirteen proposed recommendations were assessed in the first
round. Of these, six received a relative consensus for selection.
Of the seven recommendations presented in the second round,
two were incorporated into another recommendation because
they related to the same pharmacological drug, and one was de-
leted because the drug was not widely used. These changes were
made following the experts’ suggestions.

In the second round, four proposed recommendations were
evaluated and a relative consensus was reached. Finally, 10 rec-
ommendations were validated.

3.5 | Antidiabetics

Four proposed recommendations were assessed in the first
round. Of these, one received a relative consensus for selection.
One proposed recommendation was split into two based on the
experts' suggestions.

In the second round, four proposed recommendations were as-
sessed; two received a strong consensus and two a relative con-
sensus. Finally, five recommendations were validated.

3.6 | Antidepressants
Nine proposed recommendations were assessed in the first

round. Of these, three received a strong consensus and four a
relative consensus for selection.

Relative Lack of
consensus COnsensus
n=16 n=23
Relative Lack of
consensus | consensus
n=13 =4
Total =29 Total =4

In the second round, two proposed recommendations were as-
sessed; one received a relative consensus and one did not achieve
expert consensus due to lack of agreement. Finally, eight recom-
mendations were validated.

3.7 | Antipsychotics

Six proposed recommendations were assessed in the first round.
Of these, one received a strong consensus and three a relative
consensus for selection.

In the second round, two proposed recommendations were as-
sessed and received a relative consensus. Finally, six recommen-
dations were validated.

4 | Discussion

In this study, for the first time, we developed a list of potential
recommendations for drug prescription in patients living with
severe obesity. We validated 39 recommendations, of which 10
achieved a strong consensus and 29 a relative consensus. Four
recommendations did not achieve expert consensus due to lack
of agreement, including two recommendations for antibiotics.

For antibiotics, Castro-Balado et al. [62] and Caubergs et al. [63]
confirmed the five recommendations presented. In line with
our study, they found highly heterogeneous or even conflicting
dosage recommendations in the scientific literature, and agreed
that therapeutic drug monitoring is essential for optimal adjust-
ment of drug dosages in this population.

For anticoagulants, our recommendations and routine clin-
ical practices are based on the available scientific literature.
Abilgaard et al. proposed a reduced weight-based dose of enox-
aparin 0.8mg/kg twice daily in patients with a BMI >40kg/
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| (Continued)

TABLE 1

Number
of experts

Max
rate

Min

Median

Recommendation submitted

Round
NO

rate

rate

Expert opinion

References

Level of evidence

for experts approval

10

Strong consensus

[13, 29, 31, 35-40]

Prescription of clozapine
Third-line treatment, which should

not be stopped or dose-adjusted (except

in the case of agranulocytosis).
Do not change treatment, or wait

for specialist psychiatric advice

Abbreviations: DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; ND, no data; NPH, neutral protamine Hagedorn; SGLT2, sodium-glucose linked transporter 2.

m? and no dose capping for tinzaparin in patients with a body
weight < 140kg [64].

The Delphi experts were more cautious about the use of di-
rect oral anticoagulants even in patients with a lower BMI.
Recent publications support the use of standard fixed-dose ri-
varoxaban and apixaban in such patients with venous throm-
boembolism or atrial fibrillation [64, 65]. The ISTH Scientific
and Standardization Committee 2021 guidelines concluded
that the use of all direct oral anticoagulants is appropriate in
patients with a BMI <40kg/m? and weight <120kg [54]. A
meta-analysis of the efficacy and safety of direct oral anticoag-
ulants in patients with a BMI >30kg/m? showed that the use
of these drugs in patients living with obesity was associated
with a significant 20% reduction in the composite endpoint
(stroke, systemic embolism, myocardial infarction, or all-
cause mortality) compared with warfarin [66]. Rosolsky et al.
summarized the use of direct oral anticoagulants in a single
sentence: “In 2022, for treatment of acute venous thromboem-
bolism, body weight should not be a significant factor in de-
ciding which anticoagulant to use” [67].

For people with type 2 diabetes, significant weight loss is a key
goal, often leading to improvements in glycemic control and car-
diovascular risk factors. Our five recommendations are in line
with the Francophone Diabetes Society and the French Haute
Autorité de Santé [68, 69], which favor the prescription of drugs
with a weight-loss effect, namely SGLT2 inhibitors, GLP-1 re-
ceptor agonists, and GIP/GLP-1 receptor agonists. Metformin
and DDP-4 inhibitors can be used and show a neutral or mild
effect on weight loss [70]. We did not make a recommendation
for tirzepatide (GIP/GLP1 receptor agonist) because it is not yet
available in France. Finally, acarbose was not mentioned by the
experts society and French Authority [68, 69], but it has mild
weight-loss effects [70].

For antidepressants, our eight recommendations are in line
with the literature [71]. If possible, a switch to fluoxetine may
improve the weight profile. Mirtazapine and paroxetine are as-
sociated with the highest risk of weight gain. However, the risk-
benefit balance of switching antidepressants during euthymia
must be weighed. We did not look at bupropion because it is only
indicated for smoking cessation in France.

For antipsychotics, our six recommendations are in line with
the literature. Atypical antipsychotics are commonly prescribed
to treat schizophrenia and other psychotic disorders, and also
bipolar disorders with some differences in indications between
molecules. However, they can cause metabolic syndrome, par-
ticularly in terms of weight gain. Olanzapine and clozapine are
associated with the highest risk of metabolic syndrome, whereas
quetiapine, risperidone, and amisulpride cause moderate
changes [72]. Switching to aripiprazole may improve the weight
profile and other cardiometabolic outcomes [73]. However,
switching antipsychotics in psychiatrically stable patients must
be balanced against the risk of decompensation and done in con-
cordance with the indication.

There are several limitations to this study. The aim was not to
cover all possible drug prescriptions, but to focus on the most
commonly prescribed drugs. All of the experts recognized the
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| (Continued)

TABLE 2

Number of

Min Max

Median

Expert

Round
NO

experts

rate

rate

rate

opinion

References

Level of evidence

Recommendation submitted for experts approval

10

Relative
consensus

[12, 29-31,

Prescription of risperidone, paliperidone, quetiapine

Warning when prescribing drug:

35-40, 57,

58, 61]

Consider prescribing aripiprazole if weight gain is observed during
treatment. Seek specialist psychiatric advice when changing

medication

10

Relative
consensus

[60]

Expert opinion

Prescription of zuclopenthixol

required

No warning when prescribing drug (acute clinical situation)

Abbreviations: BMI, body mass index; DPP-4, dipeptidyl peptidase-4; GFR, glomerular filtration rate.

importance of making drugs recommendations but admitted
that it was difficult due to the lack of evidence-based literature,
meaning that a large proportion of prescriptions are based on
clinical expertise. The Delphi method has been criticized for
forcing consensus without allowing participants to discuss the
issues, but the meetings we organized limited this aspect and
provided a space for experts to give constructive feedback. The
Delphi method is flexible and allows a large number of experts
to contribute to a relatively inexpensive process with no geo-
graphical limitations. The anonymity of the process prevents
any of the experts from dominating the others. Many experts
say they rely on clinical experience, given the lack of scientific
literature on the subject. However, specialists in the pathologies
requiring these prescriptions (such as antibiotics or psychotro-
pic drugs) are not experts in obesity, and obesity specialists are
not experts in the pathologies in question. This finding calls for
more pharmacological studies to be carried out in the popula-
tion of people living with obesity.

5 | Conclusion

This is the first study to use the Delphi method to produce
a summary of consensus recommendations for several drug
classes in patients living with severe obesity. It provides an
expert-based consensus on the use of the five most commonly
prescribed ATC drug classes and develops a list of recommen-
dations for drug prescription in patients living with severe
obesity.

To provide an additional perspective for this work, an overview
of actual drug prescription in patients with severe obesity will be
conducted using a data warehouse to assess whether the prescrip-
tions are in line with the recommendations. Moreover, to translate
future recommendations into clinical recommendations in hospi-
tal information systems, experts could be asked to assess the feasi-
bility of implementing the indicators using a validated tool such as
the GuideLine Implementability Appraisal instrument.
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