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Many patients of all ages have multiple conditions, yet
clinicians often lack explicit guidance on how to approach
clinical decision-making for suchpeople.Most recommen-
dations from clinical practice guidelines (CPGs) focus on
themanagement of single diseases, andmaybeharmful or
impractical for patients with multimorbidity. A major
barrier to the development of guidance for people with
multimorbidity stems from the fact that the evidence
underlying CPGs derives from studies predominantly
focused on the management of a single disease. In this
paper, the investigators from the Improving Guidelines for
Multimorbid Patients Study Group present consensus-
based recommendations for guideline developers to make
guidelines more useful for the care of people with
multimorbidity. In an iterative process informed by review
of key literature and experience, we drafted a list of issues
and possible approaches for addressing important
coexisting conditions in each step of the guideline devel-
opment process, with a focus on considering relevant
interactions between the conditions, their treatments and
their outcomes. The recommended approaches address
consideration of coexisting conditions at all major steps in
CPGdevelopment, fromnominating and scoping the topic,
commissioning the work group, refining key questions,
ranking importance of outcomes, conducting systematic
reviews, assessing quality of evidence and applicability,
summarizing benefits and harms, to formulating recom-
mendations and grading their strength. The list of issues

and recommendationswas reviewedand refined iteratively
by stakeholders. This framework acknowledges the chal-
lenges faced by CPG developers who must make complex
judgments in the absence of high-quality or direct evi-
dence. These recommendations require validation
through implementation, evaluation and refinement.
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INTRODUCTION

Many patients have more than one health condition, but
clinicians often lack explicit guidance on approaching
clinical decision-making with people with multiple chronic
conditions, or multimorbidity.1–6 Recommendations from
clinical practice guidelines (CPGs) for the management of
single conditions may be impractical, irrelevant or even
harmful in the patient with multimorbidity.2,5,7

Some CPGs have considered issues of comorbidity and
multimorbidity, but the degree to which specific recom-
mendations are adaptable to patients with more than one
disease remains quite limited.5,7–9 Current CPG develop-
ment approaches do not optimally orient CPG developers to
routinely consider whether the benefits of CPG-recom-
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mended care are sensitive to common, important coexisting
conditions (comorbidities). Neither do they provide tools for
adapting recommendations to the patient with greater com-
plexity or for prioritizing the most important recommendations
within a single condition, let alone between conditions.
Development of CPGs relevant to people with multimorbidity
is an aim of the Department of Health and Human Services.10

A major barrier to developing CPGs relevant to people with
multimorbidity is that CPGs are built on an evidence base
typically focused on the management of a single disease.2,11,12

Only rarely are data available that are directly applicable
to patients with multimorbidity. Extrapolation of evi-
dence from groups with lesser complexity to individuals
with greater complexity may increase clinical uncertain-
ty, weaken the strength of the recommendation and/or
reduce its applicability.2,12 Such extrapolation is most
often left to the clinician.
We define multimorbidity as the presence of two or more

conditions in which each condition may influence optimal
clinical management of other condition(s) through interac-
tions between the conditions and the related treatments,
between the treatments, or through limitations of life
expectancy (Table 1).
In this paper, we provide consensus-based recommen-

dations to help CPG developers craft CPGs that are
more useful for the care of people with multimorbidity;
companion papers discuss the generation, analysis and
reporting of primary data, and evidence synthesis and
integration.11,16,17

METHODS

Our main focus was on CPGs relevant to treatments and
interventions, rather than on evaluation and diagnosis.
While systematic reviews are often integral parts of CPG
development, this is the focus of an accompanying paper

and is only briefly discussed here.16 Important issues
considered outside of our scope included end-of-life issues,
hospice, cost and resource use, CPG implementation, and
performance measurement.18

We organized our work by the generic CPG development
steps extracted from the review of leading, collaborative CPG
initiatives.19–27 Next, we iteratively drafted and refined a list of
issues and existing approaches relevant for addressing
multimorbidity in each step of CPG development, based on
review of key literature and investigators’ experience. An
expert panel (see acknowledgements, also co-authors) with
clinical and methods expertise in CPG development, methods
of evidence synthesis, epidemiology, and multimorbidity
provided feedback on the list of issues identified by CB, KU,
BL, and were asked to identify examples of how existing
CPGs currently address or do not address multimorbidity. This
list of issues was reviewed and critiqued at an in-person retreat
by all Improving Guidelines for Multimorbid Patients Inves-
tigators Group. With the expert panel, we then developed and
refined draft recommendations to address the gaps identified
for each step.
A large stakeholder group conference on Improving

Guidelines for Multimorbid Patients (Baltimore, MD,
October 2010) was attended by clinicians, methodologists,
and researchers from various disciplines and stakeholders
from government, payors and industry. The list of issues
was reviewed and recommendations were vetted in facili-
tated group discussions using a modified Delphi approach
(Participants in the Guideline Breakout Groups, see ac-
knowledgements), where participants critiqued the draft
recommendations based on importance, scientific and face
validity, and feasibility. The final set of issues and
recommendations was created after the incorporation of
ideas discussed at the conference and a revised draft of the
recommendations was circulated to all investigators and all
members of the expert panel for final feedback.

RESULTS

Table 2 shows the steps, issues, and recommendations
for developing CPGs that consider individuals with
more than one condition, organized by generic CPG
development steps. Since CPG development and sys-
tematic review proceed iteratively rather than sequen-
tially, several issues and recommendations relate to more
than one step (e.g. consideration of values and prefer-
ences spans several steps). The third column contains
issues related to combinations of relevant conditions or
multimorbidity for CPG developers to consider at each
step of CPG development. The fourth column contains
recommendations on how to resolve or ameliorate the
identified issues. Below, we provide additional explana-
tion for the recommendations.

Table 1. Important Interactions to Consider Regarding
Multimorbidity

1. Condition A x Condition B
Example: Depression is more common in diabetes.13 Depression
may affect self-management, while the burden of long-term
self-management may worsen depressive symptoms.

2. Treatment A x Condition B
Example: use of non-steroidal anti-inflammatory drugs for
osteoarthritis may lead to acute renal failure in individuals with
chronic kidney disease (CKD).

3. Treatment A x Treatment B
Example: Many potential drug interactions occur in people on
multiple medications, such as the interaction between warfarin
and antibiotics.

4. Condition A and Life Expectancy
Example: The presence of end-stage chronic obstructive pulmonary
disease may change the potential benefit of screening for colon
cancer.14,15

Conditions may be recognized diseases such as asthma, or may be
conditions like risk for falls. We use both terms in this report, but in
general refer to conditions as a more generic term. Treatments may be
pharmacological or non-pharmacological.
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Table 2. Recommendations for Consideration of Multimorbidity in the Development of Clinical Practice Guidelines

Item # Guideline Development Step Issue(s) for CPG Developers to
Consider in CPG Development

Recommendations

1, 2 Topic nomination and topic
scoping

When selecting a topic for guideline
development, what may be important
interactions between conditions or
treatments to address?

a) Consider how disease-disease, disease-treatment,
and treatment-treatment interactions, or limitations
of life expectancy may result in specific
consequences for clinical management.

b) Determine whether the guideline should focus on an
index condition with consideration of specific
coexisting conditions or whether the guideline should
focus on a combination of conditions.

c) Review or estimate the scope and quality of evidence
for the conditions under consideration.

3 Commissioning Work Group:
Selection of Members

Who should be included in the guideline
panel to provide expertise on relevant
conditions?

a) Include experts who have substantial experience
managing the relevant patient groups, participate in
coordination of care, and regularly engage in shared
decision-making.

b) Incorporate views or values of patients with
relevant coexisting conditions, patient advocates
and consumer representatives.

4 Refining the key questions How should relevant coexisting
conditions be considered in the
formulation of the guideline’s key
questions according to PICO criteria:
Population, Intervention, Comparator,
and Outcomes?

Consider impact of relevant coexisting conditions in
the formulation of all components of key questions:

a) Determine how coexisting conditions affect the
definitions of populations of interest, inclusion
and exclusion criteria.

b) Determine how coexisting conditions may affect
effectiveness and harms of interventions.

c) Determine how coexisting conditions affect the
choice and range of relevant outcomes, including
harms and treatment burden. If surrogates are
considered as substitutes for outcomes, determine if
the degree of linkage between surrogate and outcomes
varies for populations with specific combinations of
conditions.

d) Determine the appropriate timeframe for assessing
benefits and harms in the context of coexisting
conditions, related prognosis, and competing risks.

5 Ranking importance of outcomes How do relevant coexisting conditions
affect the ranking of importance of
outcomes?

a) Consider values and preferences of people with
the relevant combination of conditions when
determining importance of each outcome.

b) Assess the importance of mortality, morbidity,
harms and treatment burden in the target popula-
tion with the coexisting conditions.

c) Report explicitly any values and judgments used
in ranking of outcomes.

6 Conducting systematic review
of the evidence

How do relevant coexisting conditions
affect the conduct of systematic reviews
and synthesis of evidence?

a) Determine how searches need to be modified to
include or specifically target studies in people
with the relevant combination of conditions.

b) Determine the criteria for eligible study designs in
view of the trade-offs between greater validity from
experimental studies and greater applicability from
observational studies, and the appropriateness of
combining evidence across different study designs.

c) Search for relevant subgroup analyses or tests for
interactions or modeling of baseline risk and risk of
harms.

d) Determine appropriateness of combining studies
that included or excluded people with the coexisting
conditions.

e) Explore how the coexisting conditions impact baseline
risk and effectiveness due to treatment responsiveness,
harms or the opportunity for the treatment effect to
manifest itself despite competing risks.

7 Assessing quality of evidence
for each outcome, including
directness of evidence or
applicability for each outcome

How will relevant coexisting conditions
affect the appraisal of the quality of
evidence for each outcome, including
appraisal of directness or applicability of
evidence?

a) Determine how consideration of some coexisting
conditions changes appraisal of quality of evidence
for each outcome.

b) Consider specifically how consideration of some
coexisting conditions may modify directness of
evidence or change applicability of evidence for a
particular outcome.

8 Assessing quality of evidence
overall, including directness
or applicability

How will relevant coexisting conditions
affect the appraisal of the quality of
evidence across all outcomes, including
appraisal of directness or applicability of
overall evidence?

a) Determine how consideration of some coexisting
conditions changes appraisal of quality of
evidence overall.

b) Consider specifically how consideration of some
coexisting conditions may modify directness or
change applicability of overall evidence.
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Steps 1 and 2: Topic Nomination and Topic
Scoping

CPG developers are obligated to choose a topic and refine
its scope. In the context of multimorbidity, they must also
adopt a clear strategy to appropriately refine its scope
around multimorbidity. A CPG may focus on a main (or
index) condition with consideration of relevant coexisting
conditions, or focus on specific combinations of conditions
(Fig. 1). An example of a CPG for an index condition is one
on hypertension, with a section focused on specific
coexisting conditions; for example, hypertension in people
with osteoarthritis (Fig. 1a). A CPG could focus on an
index condition, but consider comorbidity through the
frame of coexistent morbidity burden or risk indices
(Fig. 1b). An example of a CPG focusing on a specific
combination is a CPG for the care of people with diabetes
and chronic kidney disease (CKD), or a CPG on HIV and
CKD, and this approach could address specific combina-
tions of three or more conditions as well (Fig. 1c).28,29 A
CPG could focus on multimorbidity or its consequences,
without naming specific individual conditions (Fig. 1d).
CPG developers may formally consider clinical knowledge,
epidemiological data, and biological plausibility as well as
expert experience during the scoping phase to determine
important conditions. The potential list of important
conditions should consider not only diseases, but also
conditions like risk for falls and cognitive impairment.
Input from clinical experts is critical to focus on the
coexisting conditions of greatest interest (i.e. relevant),
likely conditions that frequently co-occur, carry a risk of

poor outcomes, and whose presence or absence may lead to
different actions. This process of choosing relevant
coexisting conditions allows the formulation of an analytic
framework that can focus literature searches and analyses.
Preliminary literature searches are often conducted for

scoping. Searching for data on persons with more than one
condition may require greater breadth in literature searches
and abstract screening. Results on interactions and sub-
groups are usually not comprehensively identifiable with
searches of key words and abstracts, and may require full
text screening.

Step 3: Commissioning Workgroup: Selection
of Members

A CPG workgroup that aims to consider a combination of
conditions rather than a single condition will have to
incorporate a greater range of expertise and explicitly take
a patient-centered approach. Broadening the scope beyond a
single index condition will require a greater range of
judgment in evidence synthesis and appraisal. Methodolog-
ical expertise is essential to support formulation of
recommendations.25 Since the synthesis may require sum-
mary of potential benefits and harms across a wide array of
disparate outcomes, adequate representation of specialists
and generalists is key. While challenging to incorporate
people with multimorbidity or caregivers in workgroups,
their voice should be sought. A review to identify existing
literature on patient values for the conditions of interest can

Table 2. (continued)

Item # Guideline Development Step Issue(s) for CPG Developers to
Consider in CPG Development

Recommendations

9 Trading off benefits and harms How do relevant coexisting conditions
affect the net balance of benefits and
harms including treatment burden?

How do coexisting conditions affect the
degree to which determining the net
benefit may be more or less sensitive to
individual preferences?

a) Assess how benefits and harms and the resulting net
balance change as a result of different baseline risk,
different direction of effect, or different absolute or
relative effect sizes in personswith relevant coexisting
conditions.

b) Specify the estimated time horizon for the net
effect or important trade-offs over time.

c) Assess to what degree coexisting conditions make
the determination of net benefit more sensitive to
individual preferences.

d) Trade off benefits and harms and certainty based
on what is known about the above (a-c).

10 Formulating recommendations
and grading their strength

How does the formulation of a
recommendation and its strength change
in light of relevant coexisting
conditions?

Hoes do relevant coexisting conditions
change the priority of recommenda-
tions?

a) Either formulate recommendations for overarching
groups with caveats for subgroups with relevant
coexisting conditions, or formulate specific
recommendations for certain populations.

b) Determine how the strength of a recommendation
needs to be modified for subgroups or people with
relevant coexisting conditions or morbidity burden.
Assess how coexisting conditions impact on the
strength of a recommendation in view of the estimated
time horizon for net benefit.

c) Identify any people with coexisting conditions
who are not likely to benefit or are likely to be
harmed by following a recommendation.

673Uhlig et al.: Multimorbidity and Clinical Practice GuidelinesJGIM



be conducted(Step 5). At a minimum, patient input should
be provided early through a review of the scope of work,
and then again in the public review phase of the draft
CPG.25 Finally, since the development of CPGs for this
population will often require the use of less direct evidence,
judgments by the workgroup will commonly be challenging
and require adequate time and process for consensus building.
As in all cases, a workgroup will require appropriate
management of potential conflicts of interest.25,30

Step 4: Refining the Key Questions

In order to refine the key questions, the CPG workgroup
should consider how the specific constellation of conditions
or multimorbidity may impact the CPG’s key questions,
with corresponding refinement of the “PICO” elements of
population, intervention, comparator, and outcomes of
interest. In particular, multimorbidity usually expands the
number of potentially relevant outcomes. For example,
important outcomes for management of hypertension in
individuals with CKD include progression of kidney disease
as well as cardiovascular events.31,32 Harms have to be
explicitly considered in the form of overall treatment
burden as unintended consequences, such as contrast-dye-

induced acute kidney injury in a patient with CKD and
cardiovascular disease (CVD) undergoing angiographic
evaluation.33,34 Further, the key questions or protocol
should specify the desired duration of follow-up for
assessment of benefits and harms, allowing CPG users to
interpret the estimates in the context of prognosis.
The use of surrogates as outcomes is discouraged in CPG

development.25,35 When surrogates are used as substitutes,
comorbidity may affect how well the surrogate will
substitute because the degree of linkage between a surrogate
and a patient-important outcome may be altered. For
example, in individuals with CKD who also have renal
osteodystrophy, fracture risk does not reliably correlate with
bone mineral density (BMD), decreasing the certainty that
an improvement in BMD will translate into benefit from
preventing fractures.36

Step 5: Ranking Importance of Outcomes

CPG developers must acknowledge that multimorbidity
may alter the relative importance of chosen outcomes.4

Importance of an outcome may be affected by competing
risk for other outcomes. For a patient with CKD and
diabetes, progression of CKD to kidney failure may be less

Figure 1. a) A guideline may focus on an index condition, and choose to address some number of comorbid (coexisting) conditions, or
comorbidities. b) A guideline may focus on an index condition, or risk factor, and may choose to address how some marker of overall
morbidity affects the management of the index condition. For example, the guideline may focus on diabetes, but may discuss how

management would change in people with varying degrees of morbidity or mortality risk or other risk. c) A guideline may focus on a
specific combination of conditions—where all (two conditions, three conditions, or more) are specified. An example is a guideline on the
management of people with HIV and chronic kidney disease. d) A guideline may focus on multimorbidity, or its consequences. Examples
may include a guideline focused on care coordination for multimorbid patients, or a guideline focused on polypharmacy or falls. Guidelines

may use more than one of the above approaches, within the same guideline. This is meant for illustrative purposes.
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likely than death from CVD. Symptomatic relief and
reducing treatment burden may become more important
with older age. Similarly, a person with multimorbidity at
high immediate risk for outcomes (such as a heart attack,
stroke, or death), may consider improvement in the long-
term likelihood for an outcome from another disease (such
as fracture from osteoporosis) relatively less important.
Thus, when multiple outcomes are possible, their relative

importance may be sensitive to the patient preferences. This
underscores the need for information on values and prefer-
ences of people with the relevant combination of conditions, to
determine the importance of outcomes and the degree of
variability. Information may be sought through literature
review, interviews in focus groups, or direct input by patients
or their representatives in the CPG development process.20,37–
39 The American College of Chest Physicians systematically
reviewed literature relating to values and preferences of
patients considering antithrombotic therapy.40 The absence
of informative data would highlight an important research
need that can be articulated in the CPG. In the absence of
informative data, CPG workgroups must make judgments
regarding typical values and preferences and the extent of
variability in these, to guide their recommendations.20,41

Those values and preferences should be stated explicitly and
transparently and, if possible, quantitatively.

Step 6: Conducting Systematic Review
of the Evidence

The issues and recommendations pertinent for the conduct
of systematic review are described in detail in a companion
article.16 As discussed for Step 2, identification of poten-
tially relevant publications requires specific skill and effort,
with expansion of search terms and full text searches for
analyses of subgroups or effect modifiers (e.g. when
searching for hypertension trials in individuals with CKD,
the search may be conducted without restriction to CKD, in
order to capture hypertension trials in the general popula-
tion of hypertensive individuals and review their full text
publications for valid CKD subgroup analyses.)42

Variable definitions of risk factors and comorbidities
often hampers synthesis across studies, and there may be
bias in the reporting of subgroup results. 42–44 Analyses can
be challenging to interpret.11 If trial evidence for the target
population or the outcomes of interest is limited, review of
observational studies may yield additional insights, giving
rise to the attendant challenges of assessing methodological
rigor and synthesizing across different study designs.
Further, extrapolation of evidence from people with single
conditions to people with multimorbidity may be neces-
sary, even though this decreases the certainty in the
conclusions by introducing indirectness (or reducing
applicability). Overall synthesis may entail extrapolation
of evidence, with judgments about how coexisting condi-

tions modify baseline risk and effectiveness due to treatment
responsiveness, harms, or the opportunity for the treatment
effect to manifest itself despite competing risks.

Step 7: Assessing Quality of Evidence for Each
Outcome, Including Directness of Evidence
or Applicability for Each Outcome

Assessment of how multimorbidity affects the appraisal of
evidence by increasing indirectness or reducing applicabil-
ity is challenging. The degree of directness or applicability
of evidence is a measure of how the conclusions from
studies relate to the target population in the target context.
This requires a clear specification of the relevant setting,
population, intervention, and comparator to allow appraisal
of applicability with regards to what was prespecified.
The Grading of Recommendations Assessment, Devel-

opment and Evaluation (GRADE) working group includes
an assessment of the directness of evidence as a component
of assessing the quality of evidence for each outcome.45

GRADE considers important implications of any mismatch
between the population studied and the population that is
the target of inference, along with mismatches between
interventions, comparators and outcomes.
The Evidence-based Practice Centers, which produce

systematic reviews rather than CPGs, use a similar approach
for assessing strength of evidence, but make judgments
about applicability explicit and separate from assessments
of other domains of strength of evidence.23,24,46,47 Their
goal in assessing applicability separately is to enable
decision-makers to take into account how well the evidence
maps to the populations, settings, diseases or conditions,
interventions, comparators, and outcomes that are most
relevant to their decisions. Thus, for “applicability,”
Evidence-based Practice Centers typically highlight note-
worthy features of included studies and identify potential
limitations to applicability.
In either system, directness of evidence or applicability

may be impacted by specific comorbidities or burden of
multimorbidity. The assessment of directness or applicabil-
ity needs to be repeated for each distinct target population
and for each important outcome, as well as across all
outcomes (Step 8). The fact that a group of patients was
study-eligible, does not necessarily imply that results apply
directly to all individuals in this group, if such patients were
not included in the study in sufficient numbers, appropriate
subgroup analysis was not performed and/or there is reason
to anticipate heterogeneity of effects.43,48 Persons with
multimorbidity are likely to be under-represented in the
evidence base, compounding this problem.12,44,49

Synthesis is more challenging when it has to account for
a patchwork of evidence with varying directness (or
applicability) and methodological quality. For example,
evidence on the comparative effectiveness of different
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anti-hypertensive agents in individuals with CKD and
hypertension is derived from trials in CKD patients with
surrogates including kidney function and proteinuria, and
from hypertension trials that examined CVD outcomes and
mortality often without separately reporting results for those
with CKD. Experimental evidence with surrogates and short
duration of follow-up may need to be combined with
observational studies that associate a risk factor or treatment
exposure with patient-important outcomes. An understand-
ing of how pathophysiology, baseline risks and risk
relationships (i.e. direction and size of effect estimates)
may vary across heterogeneous populations is necessary to
support judgments about how to combine evidence and
reconcile inconsistency across different sources of evidence.
Referring back to the analytic framework (Steps 1 and 2) is
helpful for evidence synthesis.

Step 8: Assessing Quality of Evidence Overall,
Including Directness or Applicability

To estimate the overall quality of evidence across all important
outcomes, the same considerations as in Step 7 apply. The
context of comorbidity makes decision-making more com-
plex, since the estimate for overall quality of evidence or
applicability needs to consider the importance of each relevant
outcome (Step 6), and how the evidence for it is altered as a
result of indirectness or reduced applicability (Step 7). The
deliberations and decisions should be described explicitly. For
example, transparent deliberations about how directly evi-
dence applies to certain populations are essential. The
Antithrombotic Therapy for Atrial Fibrillation CPG discusses
how older age increases bleeding risk, but explains that they
refrained from making separate recommendations depending
on bleeding risk because of the lack of high-quality, precise
and validated bleeding risk scores.52

When applicability is assessed separately from the quality
of evidence, as in the approach followed by the Evidence-
based Practice Centers, noteworthy features of the overall
body of evidence need to be highlighted to allow users to
apply the findings to persons with multimorbidity.

Step 9: Trading Off Benefits and Harms

A CPG workgroup that considers a combination of
conditions rather than a single condition will need to assess
how comorbidity and prognosis may impact on the
expected balance of benefits and harms and perceived
treatment burden. In GRADE, this step is part of formulat-
ing recommendations and grading their strength. For
persons with multimorbidity, effects across a spectrum of
outcomes need to be summarized, including some that are
more difficult to harmonize, such as scales for functional
outcomes.50 The estimated time horizon for the net effects,

both in absolute and relative terms, and important trade-offs
over time need specification.
Recognizing that it is impossible to make evidence-based

recommendations without some judgments and assumptions
about preferences, CPG developers should incorporate what
is known about values and preferences of individuals with
the relevant coexisting conditions through the methods
described above (Step 5), explaining judgments they have
made on behalf of patients.20,41 Existing guidance for
transparent decision modeling may prove useful to quanti-
tatively address the impact of such judgments.12,51

Step 10: Formulating Recommendations
and Grading Their Strength

CPG workgroups must determine whether to formulate
recommendations for overarching groups with modification
of strength for certain populations or whether to formulate
specific recommendations for specific populations. This
should be decided early in the development process. The
strength of a recommendation may need to be altered for
subgroups of people with specific coexisting conditions, or
stratified based on morbidity burden or a morbidity index.
The Antithrombotic Therapy for Atrial Fibrillation CPG
provides recommendations for patients with various stroke
risks according to a comorbidity-based risk score.52

Similarly, treatment goals for glycemia, blood pressure,
and dyslipidemia in older adults with diabetes may vary
based on the degree of comorbidity.53

There should be an effort to highlight key CPG
recommendations and to consider how the presence of
multimorbidity or specific coexisting conditions impacts the
priority of following a recommendation. Examples include
identifying groups with specific coexisting conditions that
are not likely to benefit or may be harmed from following a
CPG recommendation, and those for whom trade-offs are
uncertain. The CPG workgroup may identify scenarios of
comorbidity or limitations of life expectancy, when a
recommendation should not be or no longer be followed.
If a recommendation does not need any modification and is
also applicable for patients with specific coexisting condi-
tions or multimorbidity, this should be explicitly stated.

ROADMAP FOR FUTURE RESEARCH

Future research is needed to advance the science of
addressing multimorbidity in CPGs. CPGs build on primary
evidence from trials and observational studies, and their
synthesis through systematic reviews and meta-analyses.
Thus, their ability to be tailored to individuals with
multimorbidity depends on how trials and observational
studies and evidence syntheses include people with
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multimorbidity and apply to them. Until recommendations
for improving evidence generation and evidence synthesis
for this purpose are implemented,11,16 the steps outlined
above provide some practical guidance to help CPG
developers assess currently available evidence to inform
care of individuals with multimorbidity.
A major challenge is to explore and describe risk

stratification and how it can be used to predict treatment
response. Morbidity indices collapse a multitude of variables
into one measure to characterize overall burden of disease or
risk for specific outcomes. Morbidity indices can be used to
explore treatment heterogeneity.48,54,55 In the context of CPGs
for patients with comorbidities, prediction instruments with
adequate validity, feasibility, and discriminatory performance
may be useful when the independent variables include
conditions other than the one for which the instrument is
being developed. More prediction instruments may become
available for particular disease clusters and may be considered
in CPG development, but some have cautioned about the
utility of instruments for decision-making for an individual
patient.56,57 Not all indices transparently report the uncertainty
surrounding the prediction estimates.58

A number of innovations are needed going forward. First,
development and validation of instruments to improve risk
prediction for multiple outcomes of importance to patients is
needed. Second, risk-based exploration of treatment hetero-
geneity is needed for tailoring treatment recommendations,
avoiding inappropriate subgroup analyses.42,59 Third, mean-
ingful outcomes need to be assessed that comprehensively
capture health states and mortality at defined time
points.25,35,60 Treatment effects should be expressed in
absolute and relative terms. A number of steps will require
an expansion of our knowledge of patient values and
judgments in the context of multimorbidity, to help weigh
benefits and harms. Such advances will facilitate development
of CPGs that can inform decision-making with people with
multimorbidity in clinical practice. Future research is needed
to support complex decision-making in multimorbid patients,
through better tools for predicting risk, for communicating
risks and for eliciting preferences in clinical practice.

CONCLUSION

We present a framework to craft CPGs that are more useful for
application to the person with multimorbidity. Many of the
recommended steps depend to a large degree on the best effort
and ability of a CPG workgroup to make complex judgments,
often in the absence of high quality evidence. As trials and
systematic reviews better address multimorbidity over time,
the usefulness of the evidence base will improve. Although
our recommendations are based on the expertise of CPG
developers, clinicians for patients with multimorbidity, clinical
researchers and with input from a wide panel of experts and

stakeholders, these recommendations will require validation
through implementation, evaluation and refinement.
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