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TherapeuTic advances in 
drug safety

Plain Language Summary
Development of a manual to help doctors to identify which medications can be withdrawn

Many older adults suffer from chronic diseases and take multiple medications concurrently. 
This can lead to side effects and other undesired events. We developed a manual to help 
doctors identify which medications can be withdrawn, so that they can discuss this with 
their patients. This manual was used in the COFRAIL study where doctors, patients and 
caregivers met in family conferences to discuss their preferences and decide together 
how future treatments should be handled. The manual contains information on common 
medications, symptoms and diseases in older patients such as diabetes and high blood 
pressure. Before the manual was used in the study, it was tested by volunteer patients and 
their doctors and caregivers to make sure that it is user-friendly.

Development of a deprescribing manual for 
frail older people for use in the COFRAIL 
study and in primary care
Nina-Kristin Mann , Sven Schmiedl, Achim Mortsiefer, Veronika Bencheva,  
Susanne Löscher, Manuela Ritzke, Eva Drewelow, Gregor Feldmeier, Sara Santos,  
Stefan Wilm and Petra A. Thürmann; for the COFRAIL study group

Abstract
Introduction: Many older adults are affected by multimorbidity and subsequent polypharmacy 
which is associated with adverse outcomes. This is especially relevant for frail older patients. 
Polypharmacy may be reduced via deprescribing. As part of the complex intervention in the 
COFRAIL study, we developed a deprescribing manual to be used by general practitioners 
(GPs) in family conferences, in which GPs, patients and caregivers jointly discuss treatments.
Methods: We selected indications with a high prevalence in older adults in primary care (e.g. 
diabetes mellitus, hypertension) and conducted a literature search to identify deprescribing 
criteria for these indications. We additionally reviewed clinical practice guidelines. Based on 
the extracted information, we created a deprescribing manual which was then piloted in an 
expert workshop and in family conferences with volunteer patients according to the inclusion 
and exclusion criteria of the study protocol.
Results: Initially, 13 indications/topics were selected. The literature search identified 
deprescribing guides, reviews and clinical trials as well as lists of potentially inappropriate 
medication and systematic reviews on the risk and benefits of specific drugs and drug classes 
in older patients. After piloting and revisions, the deprescribing manual now covers 11 
indications/topics. In each chapter, patient- and medication-related deprescribing criteria, 
monitoring and communication strategies, and information about concerns related to the use 
of specific drugs in older patients are provided.
Discussion: We found varying deprescribing strategies in the literature, which we consolidated 
in our deprescribing manual. Whether this approach leads to successful deprescribing in 
family conferences is being investigated in the cluster-randomised controlled COFRAIL study.
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Key Points
 • A structured manual was developed to sup-

port deprescribing of medicines in frail, 
older adults in primary care. After piloting 
with general practitioners and patients, the 
manual covers 11 indications and/or drug 
classes, respectively, describing step-by-
step the identification of potential drug 
candidates for deprescribing, the discussion 
with patient and caregivers as well as moni-
toring advice for suspected withdrawal 
effects.

Introduction
Almost half of the population aged 65 years and 
above is exposed to polypharmacy, usually 
defined as five or more different medications.1,2 
Polypharmacy itself is associated with an increased 
risk for medication-related problems such as 
drug–drug interactions, prescribing cascades and 
potentially inappropriate medications as well as 
for adverse outcomes such as hospitalisations, 
falls and mortality.1,3 In addition, frail elderly per-
sons have an even higher risks for adverse 
outcomes.4

Different interventions to optimise polypharmacy 
in older adults have been tested, most of them 
include a medication review, which is often sup-
ported by pharmacists.5 Medication reviews usu-
ally address the identification of drug–drug and 
drug–disease interactions, dosing errors and 
potentially inappropriate medications and other 
drug-related problems, for example, tablet-split-
ting and swallowing problems.

One approach to reduce polypharmacy is depre-
scribing, which has been defined as a ‘systematic 
process of identifying and discontinuing drugs in 
instances in which existing or potential harms 
outweigh existing or potential benefits [. . .]’.6 
Moreover, it is ‘the process of withdrawal of an 
inappropriate medication, supervised by a health 
care professional with the goal of managing poly-
pharmacy and improving outcomes’.7 Barriers for 
deprescribing have been described from the per-
spective of physicians, patients and caregivers.8 
Uncertainties and knowledge gaps are reinforced, 

for example, by the scarcity of disease-specific 
clinical guidelines also addressing the possibility 
of deprescribing under certain circumstances9,10 
as well as the limited number of randomised con-
trolled trials (RCTs) providing evidence for safe 
deprescribing of specific drugs or drug classes, for 
example, for antihyperglycemics.11 However, 
both patients and caregivers express that they are 
open to deprescribing one or more medications if 
this is the advice of the treating physician.12

To facilitate deprescribing in the COFRAIL 
study, we developed a deprescribing manual to 
be used in the context of family conferences. The 
COFRAIL study is a cluster-randomised inter-
vention trial conducted in primary care practices 
in Germany, where family conferences are tested 
as a means to discuss patients’ preferences and 
the issue of deprescribing in frail older patients 
exposed to polypharmacy. Briefly, family confer-
ences provide a setting in which physicians, 
patients and caregivers can jointly discuss treat-
ment options and are engaged in shared decision-
making.13 While a variety of deprescribing tools 
have been published,14 none of them cover the 
relevant requirements for the COFRAIL study 
and primary care in Germany: for example, med-
ication-specific criteria for common indications 
in the study population, focus on both potentially 
inappropriate medication and preventive medi-
cation as well as suggestions for patient commu-
nication. Thus, in addition to other study tools,15 
a deprescribing manual for general practitioners 
(GPs) has been developed for the aforemen-
tioned conditions. It aims to support the depre-
scribing process in its several steps: identification 
of an indication for discontinuing a medication, 
prioritising the medications targeted for with-
drawal, communication with patients and car-
egivers as well as monitoring for adverse effects 
of deprescribing.16

Methods

Context of the development of the deprescribing 
manual
The deprescribing manual was created as part of 
a complex intervention in the COFRAIL study.17 
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The study’s population are frail patients (accord-
ing to the Canadian Study of Health and Aging 
Clinical Frailty Scale18) above the age of 70 years, 
living at home and receiving at least five different 
drugs per day.15,17 The complex intervention con-
sists of three family conferences in which depre-
scribing, nonpharmacological treatment options 
and patients’ needs are discussed. The depre-
scribing manual is used by GPs in the interven-
tion group to facilitate the process of deprescribing 
within the family conferences. Patients in the 
control group receive regular care. The primary 
outcome of the study is the rate of hospitalisations 
after 12 months.

Target groups in terms of use and application
The deprescribing manual was developed to be 
used by GPs to optimise the medication of their 
frail older patients in the context of family 
conferences.

Development process
For the development of the deprescribing manual 
we used the ‘key elements of CPG [Clinical 
Practice Guideline] development’, identified by 
Turner et al.19 in a comparison of handbooks for 
guideline development, as guidance. Turner 
et al.19 describe four phases for CPG develop-
ment: (1) preparing for CPG development, (2) 
systematically reviewing the evidence, (3) draft-
ing the CPG and (4) reviewing the CPG. A table 
containing the key elements for each phase as 
described by Turner et al. is available in the 
Supplementary Material (Supplement 1). In 
order to highlight the specific development pro-
cess of the DePrescribing Manual (DPM), the 
abbreviation DPM is used instead of CPG where 
appropriate. The steps taken in each phase are 
shown in Figure 1.

Phase 1 – preparing for DPM development
In the first phase, we had to determine which top-
ics should be covered in the deprescribing man-
ual, while its scope was already determined by the 
inclusion criteria of the COFRAIL study,17 that 
is, frail older patients.

In order to select medical indications and/or 
chronic diseases to be covered in the manual, we 
made use of a published analysis of claims data of 
a German statutory health insurance. This 

analysis ranked chronic diseases/indications by 
their prevalence in a sample of 123,224 primary 
care patients aged 65 years and older.20 Indications 
to be included in the manual needed to have 
potential for deprescribing in addition to being 
highly prevalent in older people (i.e. ‘hyperten-
sion’ was included, ‘severe vision reduction’ was 
not considered). During the development process 
of the manual, recommendations from GPs dur-
ing pre-testing, an expert workshop and the final 
piloting were considered to select the final indica-
tions/topics for deprescribing.21 These substeps 
are described in more detail in the section on 
phase three.

Phase 2 – systematically reviewing the evidence
Among the key elements for the second phase are 
‘establishing clinical questions’ and ‘systematic 
searching’. In the context of the COFRAIL study, 
the main clinical question for the development of 
the manual was ‘which medications can be depre-
scribed for each of the selected indications’. In 
2018, we conducted a literature search in PubMed 
and Google Scholar focussing on evidence for 
deprescribing drugs in our selected indications 
using relevant mesh terms and keywords, for 
example, ‘deprescribing, deprescribe, aged’. We 
focussed our search on available systematic 
reviews for relevant information on benefits and 
patient safety of deprescribing, as well as on 
deprescribing trials, clinical practice guidelines 
and further guidance such as lists of potentially 
inappropriate medications (PIM). Deprescribing 
recommendations and other potentially relevant 
data and information were extracted and col-
lected in tables corresponding to each indication.

Phase 3 – drafting the DPM
Key elements of the third phase are ‘developing 
recommendations’ and ‘consulting on the draft 
CPG’ among others. The information collected 
in the literature search was used to write a first 
draft of the manual, where each indication was 
covered in one chapter and deprescribing recom-
mendations were summed up in plain text. 
According to recommendations obtained through 
peer review and group discussions of a subset of 
the members of the COFRAIL study group (two 
clinical pharmacologists, a pharmacist and two 
GPs), the draft manual was slightly adapted to 
the requirements of its target group and to the 
setting of a family conference. This manual 
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should be used to support the identification of 
drugs to discontinue as well as the communica-
tion and process of stopping drugs.

We piloted the resulting version in a workshop with 
41 teaching GPs affiliated with the institutes of gen-
eral practice of the universities of Düsseldorf and 
Rostock participating in the COFRAIL trial. Briefly, 
in their own practices, these GPs act as educators 
for medical students and young practitioners and 
are regularly offered workshops and training in 
didactics for this function. Participants were asked 
to describe enablers for and barriers to deprescrib-
ing in a group discussion, to rate the relevance of all 
indications covered by the manual using a three-
point Likert-type scale and to name missing topics. 
Decisions about the inclusion of named topics were 
made via informal consensus within the study group 
in the aftermath of the workshop, taking the setting 
of the study and the study population into account. 
The practicability of the deprescribing manual was 

tested in this workshop by applying it to a case study 
of a frail older woman with polypharmacy. The case 
study is available in the Supplementary Material 
(Supplement 2).

After the workshop, further changes to the man-
ual were adopted as suggested by the GPs.

The second draft of the manual was piloted by four 
GPs at the two study sites in Düsseldorf and Rostock 
in eight pilot family conferences with volunteer 
patients and relatives. GPs, patients and/or their 
caregivers were interviewed via telephone regarding 
the usability of the manual (GPs) or their experi-
ence (patients, caregivers). Results obtained were 
further used to improve the manual, for example, 
formatting and to add more detailed information on 
preparations for the family conference concerning 
the medication and deprescribing to other study 
materials. To report necessary and adequate infor-
mation about the development process of the 

Figure 1. Steps taken in each development phase.
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Table 1. Results of the development phases.

Development phase Methods used Results

1 – Preparing for DPM 
development

Selection of medical indications 
(claims data)

13 medical indications were selected

2 – Systematically 
reviewing the evidence

Literature search Identification of a variety of relevant 
publications (Table 2)

3 – Drafting the DPM Writing of first draft
Workshop
Writing of second draft
Pilot family conferences
Creation of final version

Selection of 11 medical indications 
covered in the final version
Selection of final structure for the manual
Additional material added (deprescribing 
algorithms, chart)

4 – Reviewing the DPM Analysis of usability and impact 
as part of the COFRAIL study

To be obtained

DPM, DePrescribing Manual.

deprescribing manual, we used the ‘Conference on 
Guideline Standardisation Checklist for Reporting 
Clinical Practice Guidelines’,22 where applicable 
(Supplement 3).

Phase 4 – reviewing the DPM
The fourth and last phase consists of the key ele-
ment ‘planning for evaluating the impact, revising 
and updating of the DPM’. Usability and impact 
of the deprescribing manual were investigated as 
part of the complex intervention of the COFRAIL 
study.

Results
A brief overview over the development process is 
provided in Table 1.

Phase 1 – preparing for DPM development
We identified 13 indications/topics for the first 
draft of the manual (Supplement 4). Certain indi-
cations, for example, cardiovascular and cerebro-
vascular ischaemic diseases, have a significant 
overlap in the medication used for their preven-
tion and treatment (i.e. statins and platelet inhibi-
tors) and were thus combined leading to a chapter 
on cardiovascular/cerebrovascular primary and 
secondary prevention.

Phase 2 – systematically reviewing the evidence
The literature search identified PIM lists and 
deprescribing guides, reviews and clinical trials, 
examples are given in Table 2 (Supplement 5 

contains the full bibliography of the deprescribing 
manual and its appendix).

Phase 3 – drafting the DPM
In the first draft of the manual 13, indications/
topics were covered. After the workshop, 11 
chapters remained for the final manual. Inclusion 
or exclusion of certain indications/topics was 

Table 2. Examples of the types of literature used to develop the 
deprescribing manual.

Types of literature Example

PIM lists PRISCUS list,23 EU(7) list,24 Beers list25

Systematic reviews on the 
effects of deprescribing

“Medication withdrawal trials in people 
aged 65 years and older: a systematic 
review.”26

Systematic reviews on 
the risks and benefits of 
different drug classes in 
the elderly

“Effectiveness and patient safety of platelet 
aggregation inhibitors in the prevention of 
cardiovascular disease and ischemic stroke 
in older adults – a systematic review.”27

Clinical practice 
guidelines

“ESC/ESH Guidelines for the management 
of arterial hypertension.”28

Deprescribing guidelines, 
guides and clinical trials

•   “Deprescribing benzodiazepine 
receptor agonists: Evidence-based 
clinical practice guideline.”29

•  “A guide to deprescribing statins.”30

•   “Deprescribing in Frail Older People: A 
randomised controlled trial.”31

PIM, potentially inappropriate medications.

https://journals.sagepub.com/home/taw
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determined via expert consensus within the study 
group (two clinical pharmacologists, a pharmacist 
and two GPs), and the reasoning for each deci-
sion is provided in Supplement 4. Thus, the 
deprescribing manual consists of the chapters 
listed in Box 1.

Originally, each of the chapters started with a 
short prose section describing treatment and 
deprescribing criteria for the indication in ques-
tion, followed by information on adverse drug 
reactions of those drugs where deprescribing 
could be considered. In addition, information on 
drug classes frequently used as treatment and 
suggestions for monitoring the patient after 
deprescribing were listed. Considering sugges-
tions from pre-testing and the workshop, we 
transformed the prose section describing patient 
and medication criteria and the section on moni-
toring criteria into bullet point lists, whereas the 
content remained unchanged. As some of the 
GPs requested support for communication with 
patients and specialists, we added examples of 
arguments for deprescribing including benefits 
but also potential harms. An excerpt from the 
chapter on gout can be found in Supplement 6. A 
new section was introduced containing short 
extracts from the literature supporting our 
recommendations.

In order to allow for easy and fast access to rele-
vant indications, we created deprescribing algo-
rithms containing most (but not all) information 
provided in the written form. For example, spe-
cific information on drug classes was usually not 
included. Each algorithm starts with patient crite-
ria and its path can be followed to either a stop-
ping point (e.g. ‘no deprescribing’) or a monitoring 

loop. The algorithm for gout is presented in 
Figure 2.

For another quick access point, we summarised 
the medication criteria for each chapter in a chart 
and placed it directly after the introduction/user 
guide presented at the beginning of the manual. 
The full table is provided in Supplement 7.

The piloting of the second draft (including the 
deprescribing algorithms and the deprescribing 
chart) only resulted in small changes to its format, 
for example, colour coding of the chapters. 
Regarding content and accessibility, participants 
of the last pilot testing reported high satisfaction 
with both.

Phase 4 – reviewing the DPM
Data of the COFRAIL study are being ana-
lysed to evaluate the deprescribing manual’s 
impact as part of the complex intervention. 
Results will be presented in a number of 
planned publications.

Discussion
We present a deprescribing manual for frail older 
patients (⩾70 years17) to be used by GPs in the 
context of family conferences. The manual should 
also allow for a less formal process outside of fam-
ily conferences, where patients and caregivers are 
involved. The topics were selected in two steps: 
first, an analysis of most frequent indications, and 
second, an assessment of GPs with respect to the 
relevance for their needs. The results of the selec-
tion process show that even frequent indications 
were sometimes not suitable for deprescribing in 
primary care, whereas some drug classes seemed 
to have a high potential for being withdrawn. 
Although we used a somewhat different approach 
for identification of relevant topics than Farrell 
et al.,21 we came to similar results as 9 out of 14 
drugs/drug classes were rated as ‘high priority for 
deprescribing guideline development’ and are 
also covered in our manual. While we also consid-
ered indications which would have encompassed 
the remaining drugs/drug classes (e.g. cholinest-
erase inhibitors, antipsychotics, opioids), we ulti-
mately decided against including them. Reasons 
for this are the inclusion and exclusion criteria of 
the COFRAIL study,17 where, for example, mod-
erate to severe dementia was an exclusion crite-
rion, and the fact that GPs might not easily modify 

Box 1. Indications/topics covered in the 
deprescribing manual.

•  Diabetes mellitus
•  Gout
•   Cardiovascular and cerebrovascular primary 

and secondary prevention
•  Hypertension
•  Heart failure
  Antithrombotics in atrial fibrillation
•  Osteoporosis
•   Proton pump inhibitors in acid-related 

disorders
•  Urology (urge incontinence)
•  Sleep disorders
•  Antidepressants

https://journals.sagepub.com/home/taw
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therapies initiated by specialists,32 for example, 
neurologists, psychiatrists or pain specialists.

As described by Reeves, Scott and others, the first 
steps towards deprescribing are a review of the 
patient’s medication and the identification of 
medicines where risks outweigh benefits for the 
individual patient.6,31,33,34 We thus designed 
chapters providing criteria to identify patients 
who may benefit from deprescribing and the 
drugs which may be discontinued. In addition, 
the introduction of the manual contains a brief 
practical guidance on medication reviews.

Overall, there are different approaches and tools 
for deprescribing. For example, the Good 
Palliative-Geriatric Practice algorithm34,35 asks 
questions concerning the validity of the indica-
tion, risks and benefits in the individual patient 
and potential side effects. It can be applied to a 
patient’s entire medication regimen, but requires 
the user to have access to extensive knowledge 
about the patient, the evidence-based use of each 
medication and its side-effect profile. A group of 
Canadian researchers, however, developed depre-
scribing guidelines for specific drugs and drug 
classes.29,36–39 These guidelines provide evidence-
based recommendations which the user may 
apply. However, the number of drugs for which 
they are available is limited and thus it is unlikely 

that a patient’s entire medication regimen is cov-
ered. The methodology for developing depre-
scribing guidelines requires either pre-existing 
systematic reviews fitting the scope of the guide-
line or the performance of a systematic review 
during guideline development.40 Thus, establish-
ing deprescribing guidelines is time-consuming 
and not necessarily feasible as part of a trial. PIM 
lists name drugs which should not be prescribed 
to older patients because of a negative risk-bene-
fit-ratio in these patients.23–25 PIM lists contain a 
variety of drugs and drug classes but while a lit-
erature review is often conducted during their 
development, the final rating of the drugs as inap-
propriate is based on expert consensus.41 In addi-
tion, they do not cover treatment concepts in frail 
older people such as higher blood pressure tar-
gets42 and the non-PIM medication used to 
achieve these goals. In summary, there are a vari-
ety of advantages and disadvantages of each 
approach towards deprescribing. We attempted 
to create a comprehensive and user-friendly 
deprescribing manual for GPs in the context of 
family conferences by incorporating strategies 
and data from these different approaches.

Different strategies exist not only for determining 
which medication to target for deprescribing but 
also for the number of medications to be discon-
tinued at any given time. Garfinkel43 employed a 

Figure 2. Deprescribing algorithm for gout.

https://journals.sagepub.com/home/taw
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poly-deprescribing approach where they with-
drew as many medications as possible at the same 
time, unless several medications were prescribed 
for the same indication in which case they were 
deprescribed sequentially. Scott et al.6 recom-
mend focussing on one drug at a time to enable 
the identification of drug-specific effects such as 
drug withdrawal, rebound of disease symptoms, 
or reduction of side effects. While our manual 
recommends deprescribing one medication per 
indication at a time, the overall number of medi-
cations to be deprescribed in the COFRAIL study 
is determined by the GPs, patients and caregivers 
in family conferences.

Whether deprescribing chronic medication in pri-
mary care and nursing homes is successful has 
been the subject of several RCTs described in a 
systematic review by Thio et al.44 They found a 
range of the proportion of patients who success-
fully stopped medication from 20% to 100%. 
Nearly all studies focused on a specific drug or 
group of drugs (e.g. statins or antipsychotics), 
whereas a variety of indications is covered in our 
deprescribing manual. According to Thio et al., a 
relapse of symptoms or restart of medication 
occurred in 0% to 80% of patients but was not 
reported in all included studies. The mean age of 
patients in the included studies ranged from 50.3 
to 89.1 years, while, as already mentioned, 
patients in the COFRAIL study,17 for which our 
deprescribing manual was developed, had to be at 
least 70 years old to be included.

While we took ‘key elements of CPG develop-
ment’19 into account, it was not possible to con-
sider all of them in the development of the 
deprescribing manual within the scope of the 
COFRAIL study. For example, the involvement 
of patients was limited to eight pilot family con-
ferences and while we conducted an extensive lit-
erature search, we did not perform systematic 
reviews. The scope of the literature search, the 
implementation and evaluation of the deprescrib-
ing manual’s effect were pre-determined by its 
place within the boundaries of the study. To fur-
ther develop and refine the manual, systematic 
reviews focussing on deprescribing specific medi-
cations should be conducted.

Finally, Blom et al.45 published an elaboration of 
the CONSORT statement to support the design 
and reporting of deprescribing trials. They named 

several items, which in deprescribing trials require 
further attention to be reported accurately and in 
sufficient detail. One of these items is the inter-
vention, as deprescribing interventions may be 
complex and a precise description of the setting 
and the withdrawal process (including monitor-
ing and criteria to restart medication) is neces-
sary. Therefore, in this article, we describe the 
development of a deprescribing manual to be 
used in family conferences as part of the complex 
intervention in the COFRAIL study.

Strengths and limitations
Due to the timeline of the COFRAIL study, it 
was not possible to conduct systematic reviews 
for each indication covered in the deprescribing 
manual. In addition, we conducted our literature 
search in PubMed and Google Scholar, which is 
why it may be that we missed relevant literature 
which is only indexed in other databases. A 
strength of our approach was the strong focus on 
usability in primary care and the involvement of 
GPs and to some extent patients in the develop-
ment process. Using the key elements of CPG 
development as described by Turner et al. allowed 
for a structured development process, which was 
enhanced by using feedback from piloting in a 
flexible manner.

Conclusion
We developed a deprescribing manual whose 
impact will be investigated as part of a complex 
intervention in the COFRAIL study. In case of a 
positive effect on patient-relevant endpoints, a 
consensus-based process (e.g. a Delphi survey) 
within the relevant medical societies is planned to 
enable the publication of consensus-based depre-
scribing recommendations.
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