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Guidelines' risk assessment recommendations for
venous thromboembolism prophylaxis: A
comparison and implementability appraisal
M.J.MOESKERA, N.L.DAMENB, E.E.VOLMEIJERC, D.DREESENSCD, E.M.DE LOOSE, R.VINKF,
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HIGHLIGHTS
• Implementation of VTE prophylaxis guidelines for non-surgical patients is
known to be suboptimal.
• We compared VTE prophylaxis risk assessment recommendations and
appraised their implementability characteristics.
• We found differences in risk assessment recommendations, especially within
bleeding risk assessment.
• We found implementation barriers concerning bleeding risk, mechanical
prophylaxis and critical care patients.
• The implementation barriers should be taken into account when revising VTE
prophylaxis guidelines.
ABSTRACT
Introduction: Venous thromboembolism (VTE) prophylaxis guidelines for nonsurgical patients recommend VTE- and bleeding risk assessment to guide
prophylactic strategies. These recommendations differ between guidelines and
implementation is suboptimal. Assessing a guideline's implementability
characteristics helps predicting the ease of implementation and reveals barriers.
Objectives: We aimed to compare guidelines' risk assessment recommendations
and critically appraise the implementability characteristics.
Material and methods: Two guidelines, one from the American College of Chest
Physicians and one from the National Institute for Health and Care Excellence
were selected for comparison. Risk assessment methods and subsequent
prophylactic recommendations were compared. Eight experts then appraised the
guideline recommendations on intrinsic implementability characteristics using
the GuideLine Implementability Appraisal (GLIA) instrument. GLIA identifies
barriers and facilitators for guideline implementation in nine dimensions.
Results: Eleven out of 20 individual VTE-risk factors and 2 out of 19 individual
bleeding-risk factors used, were present in both guidelines. Additionally, a high
VTE- or bleeding risk was defined differently between the two guidelines. The
GLIA appraisal identified implementation barriers within all recommendations
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analyzed. On content level, barriers were identified in recommendations
addressing bleeding risk assessment, mechanical prophylaxis and critical care
patients. On implementability level, barriers were identified in decidability,
flexibility, effect on process of care and computability dimensions.
Conclusion: Depending on the guideline used, VTE-prophylaxis will most likely
be provided to different non-surgical patient populations, primarily due to
discordance in bleeding risk assessment. Revising the recommendations, taking
into account the most apparent implementation barriers, should be considered.
However, insufficient evidence to support the recommendations currently
complicates this.
ABBREVIATIONS

VTE
ACCP
NICE
GLIA
ICU
CCU
CVC
RAM
LMWH
LDUH
GCS
IPC

venous thromboembolism
American College of Chest Physicians
National Institute for Health and Care Excellence
Guideline Implementability Appraisal
intensive care unit
cardiac care unit
central venous catheter
risk assessment model
low molecular weight heparin
low dose unfractionated heparin
graduated compression stockings
intermittent pneumatic compression

1. INTRODUCTION

Venous thromboembolism (VTE), comprising deep vein thrombosis and pulmonary
embolism, is a well-known complication in hospitalized patients, resulting in a
significant increase in patient mortality and morbidity [1,2]. Half to three quarters of
all hospital-associated VTE events occur in non-surgical patients [3,4].
Pharmacological prophylaxis with low molecular weight heparin reduces the
incidence of VTE in hospitalized non-surgical patients [[5], [6], [7]]. The use of
VTE-prophylaxis is supported by evidence based consensus guidelines available
since 1986 [8,9]. These guidelines present ways to support risk assessment of VTE
based on numerous risk factors. Patients classified with a high risk for VTE are
eligible for prophylaxis. However, multiple guidelines are available for the same
clinical problem which leads to guidelines conflicting with each other. As a result
guidelines validity is questioned and the clinical decision making is complicated
[10]. Few studies addressed this issue for VTE-prophylaxis guidelines. The studies
that did, were mainly aimed at surgical patient populations [[11], [12], [13]].
Furthermore, the implementation of VTE-prophylaxis guidelines in hospitalized nonsurgical patients is known to be suboptimal with reported adherence rates ranging
from 12.7% to 49% [[14], [15], [16], [17]]. Interventions aimed at improving
guideline adherence resulted in improvements averaging around 80% [18]. However,
a majority of these interventions require substantial resources to maintain high
guideline adherence. Until now, the implementability of VTE guidelines for nonsurgical patients has hardly been studied.
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The implementability of a guideline can be defined as “a set of characteristics that
predict the relative ease of implementation of guideline recommendations” [19].
Implementability factors can be categorized as extrinsic or intrinsic. Extrinsic factors
can be organizational and provider specific obstacles inherent to a specific healthcare
system [19]. Intrinsic characteristics are for example: unambiguity, consistency, and
completeness [20,21]. Identification of these intrinsic factors is especially important
because they can, in a majority of cases, be taken care of during the guideline
development [19]. Consequently, if improvements are made to these intrinsic
characteristics, this could result in improved evidence-based care and outcomes [22].
To our knowledge the implementability of guidelines addressing VTE-prophylaxis
for hospitalized non-surgical patients has not been assessed before. Therefore, our
aim for this study is twofold.
First, to compare the risk assessment recommendations of two influential
international guidelines for VTE-prophylaxis in hospitalized non-surgical patients.
Second, to critically appraise the two guidelines on the intrinsic implementability
characteristics of their risk assessment recommendations. As a result, inconsistencies
between guideline recommendations and possible barriers and facilitators for the
guideline implementability will be revealed.
2. MATERIAL AND METHODS

2.1. Patient population and guideline selection
This study focuses on non-surgical patients admitted for an acute medical illness.
Patients admitted for stroke are outside the study scope, since specific
recommendations for VTE-prophylaxis for this group exist.
We aimed to compare two influential original guidelines that were independently
developed and not adaptations from other guidelines. Expert opinion was used to
determine the most important original guidelines. In preparation of a Dutch VTEprophylaxis guideline, experts from the ‘Knowledge Institute of Medical Specialists’
(Kennisinstituut van Medisch Specialisten) Utrecht, The Netherlands designated two
original guidelines as most influential. These were “the antithrombotic therapy and
prevention of thrombosis, 9th edition” guideline from the American College of Chest
Physicians (ACCP) published in 2012 and the “venous thromboembolism in adults
admitted to hospital: reducing the risk” guideline from the National Institute for
Health and Care Excellence (NICE) published in 2010 [23,24]. Both served as a
basis for the Dutch guideline concerning V-prophylaxis [25].
2.2. Aim 1: comparison of risk assessment recommendations
The recommendations on the use of VTE-prophylaxis typically require a trade-off
between patient's VTE- and bleeding risk. When the VTE-risk is elevated, VTEprophylaxis should be considered. However, if the patient's bleeding risk is also
elevated, pharmacologic prophylaxis can be contra-indicated, because of its
increased risk for bleeding complications. Mechanical forms of VTE-prophylaxis
might be more suitable for these patients. Recommendations from both guidelines
addressing the following risk assessment components were selected for a comparison
on content level:
1.
Risk factors included in the VTE-risk assessment
2.
Risk factors included in the bleeding risk assessment
3.
Criteria for indicating pharmacologic VTE-prophylaxis

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Moesker, M., Damen, N., Volmeijer, E., Dreesens, D., Loos, E.M. de, Vink, R., Coppens, M., Kruip,
M.J., Meijer, K., Langelaan, M., Bruijne, M.C. de, Wagner, C. Guidelines' risk assessment
recommendations for venous thromboembolism prophylaxis: a comparison and
implementability appraisal. Thrombosis Research: 2018, 168(8), 5-13

4.
5.

Criteria for contra-indicating VTE-prophylaxis
Criteria for indicating mechanical VTE-prophylaxis

2.3. Aim 2: implementability appraisal
The second aim of this study was to critically appraise the included guideline
recommendations on their intrinsic implementability characteristics using a panel of
experts. The Guideline Implementability Appraisal (GLIA) instrument was used for
this [19]. This instrument collects expert opinion using structured questions to
anticipate on guideline implementation barriers. GLIA consists of two parts. The first
part includes nine questions on global considerations to be answered for the
guideline as a whole. The second part includes 21 questions specifically aimed at the
individual guideline recommendations and, as such, must be answered for each
individual recommendation. The 21 questions in part two cover eight dimensions
relating to intrinsic implementability: executability, decidability, validity, flexibility,
effect on process of care, measurability, novelty/innovation and computability. The
GLIA instrument is provided in supporting information Table 1. All questions have
four response categories: ‘yes’, ‘no’, ‘not applicable’ and ‘unsure’. Questions
answered with ‘no’ indicate implementability barriers. Part two of the GLIA
instrument, was only applied to recommendations concerning risk assessment and
prophylaxis use. The recommendations selected for GLIA appraisal are given in
Table 1. When a recommendation referred to other specific information in the
guideline, e.g. a table, this information was provided together with the
recommendation to the appraisal panel.
[TABLE 1]

The appraisal was done using the ‘eGLIA’ electronic version of the GLIA
instrument, available at http://nutmeg.med.yale.edu/eglia/ .
2.3.1. Appraisal process
Our eGLIA appraisal panel comprised four clinical experts in the field of thrombosis
and four guideline implementation experts, as was recommended previously [19].
Five of these experts were also involved in the development and implementation of
the Dutch Antithrombotic Policy guideline [26]. All appraisers independently
completed the appraisal for the selected recommendations and global dimensions. In
accordance with previous studies, after finishing the appraisal, each panel member
received an overview of their own and other panel members' answers [27]. eGLIA
questions for which discrepancy in appraisal existed, defined as less than five
appraisals in any of the response categories ‘yes’, ‘no’ or ‘not applicable’, were
identified for discussion with the panel. Six appraisers attended a teleconference
where discrepancies were discussed. The remaining two appraisers commented by
email on the discussion results. Due to the amount of questions for which
discrepancy existed, an extensive discussion for every eGLIA question was not
feasible. Therefore, only the most important dimensions for guideline
implementability, i.e. the executability and decidability dimension, were discussed
by phone. If a recommendation is not able to clearly communicate what to do
(executability) or when to do it (decidability) it is not fully implementable [19].
Additionally the global considerations were discussed in detail. Discrepancy in the
remaining dimensions was discussed by structured emails.

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Moesker, M., Damen, N., Volmeijer, E., Dreesens, D., Loos, E.M. de, Vink, R., Coppens, M., Kruip,
M.J., Meijer, K., Langelaan, M., Bruijne, M.C. de, Wagner, C. Guidelines' risk assessment
recommendations for venous thromboembolism prophylaxis: a comparison and
implementability appraisal. Thrombosis Research: 2018, 168(8), 5-13

2.3.2. Analysis
A priori we defined that the occurrence of at least five ‘no’ appraisals for a single
eGLIA question results in a classification as barrier to guideline implementation
for that question. Correspondingly, the occurrence of at least five ‘yes’ appraisals
was defined as a facilitator. If after the discussion, agreement could still not be
reached the eGLIA question was marked as a borderline barrier showing the
tendency towards the most prevalent response. The proportions of identified barriers
per guideline were calculated to enable a comparison between both guidelines on
their intrinsic implementability characteristics.
3. RESULTS

3.1. Comparison of risk assessment recommendations
Table 2 lists the risk assessment components for VTE-prophylaxis together with the
guideline's content and recommendations in relation to these components. In the
table, seemingly similar risk factors used in the two guidelines are displayed next to
each other.
[TABLE 2]

3.1.1. Risk factors included in the VTE-risk assessment
Combined, 20 individual VTE-risk factors are listed in the guidelines. Eleven are
prevalent in both guidelines with operational differences between the guidelines for:
‘age’ (≥60 vs ≥70 years), ‘cardiac function’ (heart failure or myocardial infarction
only vs heart diseases in general), ‘respiratory function’ (respiratory failure vs
respiratory pathologies) and ‘mobility impairments’ (reduced mobility ≥3 days vs
reduced mobility ≥3 days or reduced mobility relative to normal state). ACCP reports
an additional three VTE-risk factors not found in NICE. Whereas, NICE reports an
additional six risk factors.
3.1.2. Risk factors included in the bleeding risk assessment
Combined, 19 individual bleeding risk factors are listed in the guidelines. Two of
which are prevalent in both: ‘active bleeding’ and a ‘low platelet
count/thrombocytopenia’. The threshold value for thrombocytopenia differs between
ACCP (<50 × 109/L) and NICE (<75 × 109/L). ACCP reports ten additional bleeding
risk factors of which, ‘age’, ‘ICU/CCU admission’, ‘central venous catheter’,
‘rheumatic disease’ and ‘current cancer’ are concomitantly used as VTE-risk
factors in ACCP or NICE. NICE reports seven additional bleeding risk factors, of
which ‘acute stroke’ is a VTE-risk factor in ACCP.
3.1.3. Criteria for indicating pharmacologic VTE-prophylaxis
Recommendations on when pharmacologic prophylaxis is recommended differ
between ACCP and NICE. ACCP adopted the PADUA-score and recommends
pharmacologic prophylaxis for patients with a score of at least 4 [28]. ‘Active
cancer’, ‘previous VTE’, ‘reduced mobility’ and ‘thrombophilic conditions’ score
3 points. Following NICE's recommendations, mobility impairments must be present
in order to justify the use of pharmacologic prophylaxis. Furthermore, NICE has a
separate recommendation for cancer patients, recommending pharmacologic

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Moesker, M., Damen, N., Volmeijer, E., Dreesens, D., Loos, E.M. de, Vink, R., Coppens, M., Kruip,
M.J., Meijer, K., Langelaan, M., Bruijne, M.C. de, Wagner, C. Guidelines' risk assessment
recommendations for venous thromboembolism prophylaxis: a comparison and
implementability appraisal. Thrombosis Research: 2018, 168(8), 5-13

prophylaxis if one or more other VTE-risk factors are present. This emphasis on
mobility impairments and cancer is shared with ACCP's recommendations since
these risk factors correspond with 3 PADUA points, requiring only 1 more to reach
the threshold value for VTE-prophylaxis.
Both guidelines also recommend the use of prophylaxis in critically ill patients
(NICE) or patients admitted to the ICU or CCU (ACCP). Lastly, NICE has a separate
recommendation for patients with a central venous catheter (CVC).
3.1.4. Criteria for contra-indicating VTE-prophylaxis
ACCP's risk factors for bleeding are adopted from the IMPROVE study that
identified risk factors at admission associated with in-hospital bleeding [29]. ACCP
contra-indicates pharmacologic prophylaxis if any of the risk factors ‘active gastroduodenal ulcer’, ‘bleeding in three months before admission’, and ‘platelet
count below 50 × 109/L’ are present. Additionally, pharmacologic prophylaxis is
contra-indicated with the presence of two or more bleeding risk factors or if the
patient is actively bleeding. NICE contra-indicates pharmacologic prophylaxis if any
of the listed risk factors are present, unless the VTE-risk outweighs the risk of
bleeding. No recommendation is given on how to proceed with this trade-off between
VTE- and bleeding risk.
3.1.5. Criteria for indicating mechanical VTE-prophylaxis
Both guidelines recommend mechanical forms of VTE-prophylaxis, such as
graduated compression stockings or intermittent pneumatic compression, if
pharmacologic VTE-prophylaxis is contra-indicated because of an increased risk for,
or an active bleeding.
3.2. Implementability appraisal of the guidelines
Fig. 1 presents the final implementability appraisal results. For the ACCP-guideline,
33 implementation barriers, six borderline barriers and 84 implementation facilitators
were identified. For the NICE-guideline, 51 implementation barriers and 144
implementation facilitators were identified. The proportion of implementation
barriers within each guideline's total amount of appraised recommendations was
0.262 and 0.258 for ACCP and NICE respectively. All appraised recommendations
for both guidelines contained at least one implementation barrier.
[FIGURE 1]

3.2.1. Facilitators to guideline implementation
Four dimensions were primarily appraised as facilitating the guideline's
implementation. First, the executability dimension primarily contains clear
descriptions of the recommended actions. However, “the optimal use of
mechanical prophylaxis” found in the ACCP was too vague. Additionally, for both
guidelines it is unclear when to provide critical patients with prophylaxis.
Second, the measurability dimensions consists solely of facilitators, meaning that
adherence to, and outcomes of the recommended actions are measurable.
Third, the novelty/innovation dimension was mostly facilitating implementation,
indicating no new skills are required and recommendation are consistent with
existing attitudes. Recommendations for mechanical prophylaxis are an exception to
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this. Several appraisers argued that its use, requires knowledge and skills not readily
available in current practice resulting in borderline barriers found in the ACCP's
novelty/innovation domain.
Lastly, the validity dimension was appraised as facilitating for ACCP and to a lesser
extent for NICE, mainly because the quality of the evidence that supports the
recommendation is not explicitly stated in NICE's recommendations.
3.2.2. Barriers to guideline implementation
Barriers to guideline implementation were primarily present in four dimensions.
First, decidability barriers were found in ACCP's recommendations addressing the
bleeding risk assessment. A clear definition of patients at “high risk for bleeding” is
lacking, preventing a consistent implementation. Furthermore, the definitions
“critically ill” and “acutely ill” were deemed ambiguous definitions. NICE's
decidability barriers occurred in recommendations addressing bleeding risk and
critical patients. Vague terminology such as “reason of admission”, “planned
interventions” and “other therapies” were given as a reason. NICE's
recommendation 1.4.6 through 1.4.9 were partially overlapping with
recommendation 1.1.2 because all can be applied to cancer patients. Internal
consistency (global dimension question 7) was therefore appraised as a barrier.
Second, the flexibility dimension was similarly appraised between the guidelines.
Question 18: ‘the individualization of the recommendations based on patient
characteristics’ was a barrier for several recommendations due to vague
terminology for patient characteristics. Also question 19: ‘modification of the
recommendations based on practice characteristics’ was a barrier for all
recommendations in both guidelines.
Third, barriers in the effect on process of care dimension occurred in mechanical
prophylaxis recommendations. The use of intermittent pneumatic compression was
seen as a workflow disruption due to complexity, time consumption, monetary
investments and requiring new skills. Borderline barriers emerged in ACCP's
recommendations for VTE- and bleeding risk assessment. Together, information on
more than 20 variables is required per patient. Some appraisers believed this disrupts
current workflow.
Lastly, the computability dimension contained barriers for electronic implementation
of the guidelines. Doubts were expressed on the electronic availability and specificity
of all the required patient data for the risk assessments. A majority of the required
patient data will only be available in open text fields, hindering the systematic use for
risk assessments. Assuming this can be resolved, the recommended actions in both
guidelines are specific enough for an electronic execution (questions 29,30). For
example issuing an electronic order for prophylaxis.
4. DISCUSSION

The aim of this study was to compare the risk assessment recommendations for VTEprophylaxis in hospitalized non-surgical patients used in two influential international
guidelines. Secondly, these recommendations were critically appraised by a panel of
experts on their implementability characteristics.
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4.1. Risk assessment comparison
Concerning the identification of patients being at risk for VTE, ACCP and NICE
largely correspond with each other. The individual risk factors required in the
determination of VTE-risk largely overlap. Critical care admissions, reduced
mobility and cancer presence are major components included in VTE risk. This is in
agreement with existing literature, since these risk factors are prevalent in most other
risk assessment models (RAMs) available for VTE [30,31]. In general however, VTE
RAMs that have been externally validated, including the PADUA-score, show
limited performance in guiding the use of VTE-prophylaxis for high risk patient
groups [32].
Bleeding risk assessment differences are more apparent. Just two of the 19 individual
bleeding risk factors occur in both the ACCP and NICE. Also, the threshold for
contra-indicating pharmacologic prophylaxis differs. In the NICE recommendation,
the presence of any of the bleeding risk factors contra-indicates pharmacologic
prophylaxis. Whereas, in the ACCP only four of the listed risk factors are absolute
contra-indications. This difference might be explained by the limited availability of
evidence for bleeding risk assessment, resulting in different approaches within each
guideline development group. Only recently the IMPROVE bleeding RAM was
externally validated [33]. Approximately 20% of the patients were classified with
high bleeding risk. The incidence of bleeding events in this high-risk group was over
two-fold higher than in the low-risk group, but the overall performance of the model
was poor.
Ideally a combined assessment of both VTE and bleeding risk should be performed
prior to using prophylaxis. Interestingly, the ACCP lists three risk factors used in
both VTE- and bleeding risk assessment: ‘cancer’, ‘age’ and ‘ICU/CCU
admission.’ This suggests a positive relationship between the two risks,
complicating the decision making. A recent evaluation of combined risk assessment
concluded that the physicians' attitudes on prescribing prophylaxis was more
influenced by VTE- than bleeding risk when evaluating patients with both high VTEand bleeding risk [34].
4.2. Implementability of risk assessment recommendations
The assessment of implementability of both guidelines showed that none of the
appraised recommendations in any of the guidelines were straightforward to
implement. In absence of validated means to quantify and compare guideline
implementability between guidelines, we consider the 0.04 difference in proportions
of identified barriers a non-significant difference. Nonetheless, the identified barriers
and facilitators give us vital information in how guidelines are perceived in their
current form and we will touch upon those now.
Clusters of barriers can be identified on recommendation and dimension level. On
recommendation level, apparent implementation barriers occur for recommendations
regarding mechanical prophylaxis, critical care patients and bleeding risk assessment.
Use of mechanical prophylaxis in non-surgical patients is minimal and attitudes
towards its use can differ between and within countries [14,35]. For example,
mechanical prophylaxis in non-surgical patients is more common in the United States
[36]. This might have influenced the panel's appraisal for mechanical prophylaxis.
The bleeding risk assessment suffered from decidability barriers in both guidelines.
ACCP's recommendation lacks a definition of high risk for bleeding and NICE's
recommendation lacks a clear description of how to handle the trade-off between
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VTE- and bleeding risk if both are elevated. These barriers reflect the combined
VTE- and bleeding risk assessment issue mentioned before and also the observed
variation of the bleeding risk assessment content of the two guidelines.
Critical patients are addressed in separate recommendations. Besides a lacking
definition for critical patients, the recommendations do not allow for
individualization of the recommended actions based on patient characteristics. This
contrasts with recommendations for non-critical patients in which numerous risk
factors are involved. Additional ambiguous terminology used by the NICE for
critical patients makes implementation of this recommendation uncontrollable.
To overcome these executability and decidability barriers, the formulation of the
recommendations should be modified to a structured, concise and more uniform way.
The Institute of Medicine suggests that “a recommendation should be articulated
in a standardized form detailing precisely what the recommended action is
and under what circumstances it should be performed.” [37] The
implementability of both guidelines is likely to benefit from more explicit
distinctions between the affected patient populations and accompanying risk
assessment(s).
Several other clusters with barriers were found at the dimension level. First, NICE's
recommendations lacked an explicit stating of the quality of the supporting evidence.
Strong and supporting evidence was identified as an influencing feature promoting
guideline use by others [38]. ACCP's use of the GRADE scheme for quality of the
supporting evidence as well as the strength of the recommendation is a
comprehensive way to provide this information to guideline users.
Next, flexibility barriers complicate modification of recommendations based on
varying practice characteristics. These characteristics can be very divergent such as a
lack of time or the unavailability of certain resources. Although these can be
regarded as external factors, a flexible recommendation enables anticipation on such
practice or ‘real life’ variations, increasing the intrinsic implementability of the
recommendations and the guideline.
Furthermore, the computability dimension contained barriers. Electronic
implementation of guidelines is gaining more and more attention. Various efforts
regarding the risk assessment and correct use of VTE-prophylaxis have been made to
improve the implementation of guidelines [18,39,40]. The main concerns we
identified are insufficient patient information in the electronic health records and
insufficient specificity of the risk factors for electronic use. Substantial alterations
and additions are required in order to allow for electronic implementation of the
recommendations. Significant monetary and resource investments are required to
facilitate this. Electronic interventions however, are successful in improving
guideline implementation and adherence [18,39,40].
The implementability appraisal in this study should not be confused with an overall
quality appraisal of guidelines. Appraisal instruments such as the AGREE II also
cover many more guideline characteristics [41]. For example, stakeholder
involvement or the thoroughness of guideline development. These characteristics are
not explicitly involved in eGLIA but have been shown to be predictors of guideline
implementation indicating a relation between a guideline's quality and
implementability characteristics [42]. AGREE II however, does not solely focus on
guideline implementability and hence, does not cover all implementability
dimensions as extensively as eGLIA. Moreover, eGLIA assesses the guideline on
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overall and individual recommendation level, whereas AGREE II assesses the
guideline solely on an overall level. Our findings show that the guideline
characteristics concerning implementability vary extensively on individual
recommendation level underlining the relevance of recommendation level
assessment. Consequently, guideline development groups can more accurately target
their enhancements on recommendations most needing improvement. A combined
assessment with eGLIA and AGREE II seems reasonable, but they are partly
overlapping, resulting in duplicate assessment efforts [43]. Merging the two
instruments can be beneficial.
4.3. Clinical relevance
Besides the relevance for implementation efforts, our findings are also relevant to
VTE-prophylaxis risk assessment in clinical practice. Regarding the risk assessment
differences, a heterogeneous deployment of VTE-prophylaxis in populations subject
to the ACCP or NICE guidance can be expected. Especially the contra-indications
for VTE-prophylaxis are perceived very differently. Whether this subsequently
influences outcomes for individual patients is not directly known. However, several
recent studies established associations between guideline adherence and patient
outcomes. Lower adherence with VTE-prophylaxis guidelines was associated with
increased mortality, longer length of stay and higher VTE incidence [[44], [45],
[46]]. Since, by concept, adherence is based on guideline content, this is evidence for
an association between guideline content and patient outcomes. Furthermore, the
implementability differences we identified are also likely to influence the ease of
implementation and hence the adherence of clinical practice to each of the
guidelines. Possibly indirectly influencing patient outcomes.
4.4. Limitations
First of all, this study is limited to two international guidelines regarding VTEprophylaxis in non-surgical patients. Including a larger number of guidelines would
have broadened our analysis and allowed the identification of certain key risk factors.
Key risk factors are expected to be prevalent in most available guidelines whereas,
more trivial risk factors will be restricted to a minority of guidelines. Comparisons
on this scale however will be complicated by guidelines that are locally adapted
versions of other, international, guidelines. For example the Australian and Canadian
guidelines are both informed by ACCP guidelines. Given this, and our aim to
complement our guideline comparison with the implementability appraisal requiring
a significant time investment by appraisers, we limited ourselves to two influential
original guidelines.
Second, the majority of the appraisal panel was unfamiliar with the appraisal of
guidelines using the eGLIA instrument. By providing the panel with a manual for the
appraisal with eGLIA and discussing the results afterwards, any misunderstandings
could be resolved. Also, all panel members were experienced in guideline
development and/or implementation and hence, were familiar with the constructs in
eGLIA. Future applications of eGLIA are likely to benefit from a training session
before appraisal commences. This might reduce the time necessary for the appraisal.
Third, questions can be raised on the reliability of the eGLIA instrument. Similar
recommendations between the two guidelines were appraised differently. E.g. within
the novelty/innovation dimension, barriers occurred in ACCP's recommendations
concerning mechanical prophylaxis whereas these were not identified in NICE's
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seemingly similar recommendation. To our knowledge published results of any intraand inter-rater agreement reliability testing of the eGLIA instrument are not
available, although plans for doing so were raised shortly after its development in
2005 [19]. Reliability testing, preferably on the dimension level, would allow eGLIA
users to better frame any identified borderline barriers or other inconsistencies while
interpreting the results.
Fourth, the appraisal panel solely consisted of Dutch experts appraising from a Dutch
perspective, possibly limiting the generalizability to other healthcare settings.
5. CONCLUSIONS

We can conclude that depending on the guideline used VTE-prophylaxis will most
likely be provided to different non-surgical patient populations. This variation is
expected to occur more often because of discordance in bleeding- than in VTE-risk
assessment. Difficulties in implementing the guidelines are expected specifically for
recommendations concerning bleeding risk assessment, mechanical prophylaxis and
critical care patients. Some other issues can arise while trying to implement the risk
assessment recommendations electronically and implementing the guidelines in
different clinical contexts. The amount of implementation barriers between the two
guidelines was comparable. However, the identified barriers were clustered
differently between the implementability dimensions.
It is expected that both guidelines will be updated or replaced by newer versions in
the coming years. This study incentivizes a more extensive evaluation of intrinsic
implementability and reformulation of recommendations with apparent barriers.
Specific attention should go to the executability and decidability of individual
recommendations. Patient populations, risk factors and threshold values used in
RAMs are likely to benefit the most from more explicit formulations. Both
guidelines can improve on this. In order to assure improved implementability
characteristics in future guidelines, we recommend guideline developers to consider
implementability assessments prior to dissemination. On a final note, we recognize
that some of the underlying evidence used in guidelines might be insufficient to
support straightforward risk assessments and clear cut trade-offs for VTEprophylaxis in the non-surgical patient population. This will be a challenge in
developing guidelines with sufficient intrinsic implementability characteristics.
The following is the supplementary data related to this article.
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TABLES
Table 1. Recommendations appraised with eGLIA for each guideline.
Guideline Recommendations appraised with eGLIA
2.3. For acutely ill hospitalized medical patients at increased risk of thrombosis (Table 2), we recommend
anticoagulant thromboprophylaxis with LMWH, LDUH bid, LDUH tid or fondaparinux
2.4. For acutely ill hospitalized medical patients at low risk of thrombosis (Table 2), we recommend
against the use of pharmacologic prophylaxis or mechanical prophylaxis
2.7.1. For acutely ill hospitalized medical patients who are bleeding or at a high risk for bleeding (Table
3), we recommend against anticoagulant thromboprophylaxis
2.7.2. For acutely ill hospitalized medical patients at increased risk of thrombosis who are bleeding or at
high risk for major bleeding, we suggest the optimal use of mechanical thromboprophylaxis with
ACCP
graduated compression stockings (GCS) or intermittent pneumatic compression (IPC), rather than no
mechanical thromboprophylaxis. When bleeding risk decreases, and if VTE-risk persists, we suggest
that pharmacologic thromboprophylaxis be substituted for mechanical thromboprophylaxis
3.4.3. For critically ill patients, we suggest using LMWH or LDUH thromboprophylaxis over no prophylaxis
3.4.4. For critically ill patients who are bleeding, or are at high risk for major bleeding (Table 3), we
suggest mechanical thromboprophylaxis with GCS or IPC until the bleeding risk decreases, rather than
no mechanical thromboprophylaxis. When bleeding risk decreases, we suggest that pharmacologic
thromboprophylaxis be substituted for mechanical thromboprophylaxis
1.1.2. Regard medical patients as being at increased risk of VTE if they:
• have had or are expected to have significantly reduced mobility for 3 days or more
or
• are expected to have on-going reduced mobility relative to their normal state and have one or more of
the risk factors shown in box 1
1.1.4. Assess all patients for risk of bleeding before offering pharmacological VTE-prophylaxis. Do not
offer pharmacological VTE-prophylaxis to patients with any of the risk factors for bleeding shown in box
2, unless the risk of VTE outweighs the risk of bleeding
1.4.1. Offer pharmacological VTE-prophylaxis to general medical patients assessed to be at increased
risk of VTE. Choose any one of:
• fondaparinux sodium
• low molecular weight heparin (LMWH)
• unfractionated heparin (UFH) (for patients with severe renal impairment or established renal failure)
1.4.6. Offer pharmacological VTE-prophylaxis to patients with cancer who are assessed to be at
increased risk of VTE (see Section 1.1). Choose any one of:
• fondaparinux sodium
• LMWH
• UFH (for patients with severe renal impairment or established renal failure)
NICE
Start pharmacological VTE-prophylaxis as soon as possible after risk assessment has been completed.
Continue until the patient is no longer at increased risk of VTE.
1.4.7. Do not routinely offer pharmacological or mechanical VTE-prophylaxis to patients with cancer
having oncological treatment who are ambulant
1.4.8. Do not routinely offer pharmacological or mechanical VTE-prophylaxis to patients with central
venous catheters who are ambulant
1.4.9. Consider offering pharmacological VTE-prophylaxis with LMWH (or UFH for patients with severe
renal impairment or established renal failure) to patients with central venous catheters who are at
increased risk of VTE (see Section 1.1)
1.4.13. Consider offering mechanical VTE-prophylaxis to medical patients in whom pharmacological VTEprophylaxis is contraindicated. Choose any one of:
• anti-embolism stockings (thigh or knee length)
• foot impulse devices
• intermittent pneumatic compression devices (thigh or knee length)
1.6.8. Offer VTE-prophylaxis to patients admitted to the critical care unit according to the reason for
admission, taking into account:
• any planned interventions
• the use of other therapies that may increase the risk of complications

LMWH low molecular weight heparin; LDUH low dose unfractionated heparin; GCS
graduated compression stockings; IPC intermittent pneumatic compression; VTE venous
thromboembolism.
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Table 2. Recommendation specifications for the VTE-risk assessment components per
guideline.
Risk assessment
component

Guideline
ACCP
-Active cancer
-Previous VTE (with the exclusion of
superficial vein thrombosis)

NICE
-Active cancer or cancer treatment
-Personal history of VTE
-First degree relative with a history of VTE

-Already known thrombophilic
condition
-Recent (≤1 month) trauma and/or
surgery
-Elderly age (≥70 years)
-Heart failure
-Acute myocardial infarction
-Respiratory failure
-Acute infection
Risk factors included -Acute rheumatologic disorder
in the VTE-risk
-Ischemic stroke
assessment
-Obesity (BMI ≥30)
-Ongoing hormonal treatment
-Patients admitted to ICU/CCU

-Known thrombophilia's

-Age over 60 years
-Heart disease
-Respiratory pathologies
-Acute infectious diseases

-Obesity (BMI ≥ 30)
-Use of hormone replacement therapy
-Use of oestrogen-containing contraceptives
-Critical care admission
-Inflammatory conditions
-Metabolic pathologies
-Endocrine pathologies
-Dehydration
-Varicose veins with phlebitis

-Reduced mobility (anticipated bed
-A significantly reduced mobility (bedbound, unable to
rest with bathroom privileges either
walk unaided or likely to spend a substantial
because of patient's limitations or
proportion of the day in bed or in a chair) for ≥3 days
on physician's order for at least
-On-going reduced mobility relative to normal state
3 days)
-Active gastroduodenal ulcer
-Active bleeding
-Active bleeding
-Bleeding in 3 months before
admission
-Platelet count <50 × 109/L
-Thrombocytopenia (platelets <75 × 109/L)
-Age ≥ 85 years
-Hepatic failure (INR > 1.5)
-Severe renal failure (GFR
<30 mL/min/m2)
-ICU or CCU admission
-Central venous catheter
-Rheumatic disease
Risk factors included -Current cancer
in the bleeding risk -Male sex
assessment
-Acquired bleeding disorders (such as acute liver
failure)
-Concurrent use of anticoagulants known to increase
the risk of bleeding (such as warfarin with INR
higher than 2)
-Lumbar puncture/epidural/spinal anaesthesia
expected within the next 12 h
-Lumbar puncture/epidural/spinal anaesthesia within
the previous 4 h
-Acute stroke
-Uncontrolled systolic hypertension (230/120mmHG or
higher)
-Untreated inherited bleeding disorders (such as
haemophilia and von Willebrand's disease)

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Moesker, M., Damen, N., Volmeijer, E., Dreesens, D., Loos, E.M. de, Vink, R., Coppens, M., Kruip,
M.J., Meijer, K., Langelaan, M., Bruijne, M.C. de, Wagner, C. Guidelines' risk assessment
recommendations for venous thromboembolism prophylaxis: a comparison and
implementability appraisal. Thrombosis Research: 2018, 168(8), 5-13
Risk assessment
component

Guideline
ACCP
Patients with PADUA score ≥ 4
Patients admitted to ICU/CCU

Criteria for indicating
pharmacologic VTEprophylaxis

Patients who are bleeding
Patients with more than one of the
above mentioned risk factors
Criteria for contraindicating
Patients with active gastroduodenal
pharmacologic VTE- ulcer
prophylaxis
Patients with bleeding in 3 months
before admission
Patients with a platelet count
<50 × 109/L
Patients classified as having an
Criteria for indicating
increased risk of VTE and are
mechanical VTEbleeding or classified as being at
prophylaxis
high risk for bleeding

NICE
Patients with or expected to have a significantly
reduced mobility for ≥3 days
Patients expected to have on-going reduced mobility
relative to their normal state and have one or more
of the above VTE-risk factors
Patients with a cancer and have one or more of the
above VTE-risk factors
Patients with a central venous catheter and having
one or more of the above VTE-risk factors
Patients admitted to the critical care unit according to
the reason for admission and taking into account:
any planned interventions and the use of other
therapies that may increase the risk of complications
Patients with any of the risk factors for bleeding,
unless the risk of VTE outweighs the risk of bleeding

Patients for whom pharmacologic prophylaxis is
contra-indicated

VTE venous thromboembolism; BMI body-mass index; ICU intensive care unit; CCU cardiac
care unit; INR international normalized ratio.
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Fig. 1. Final eGLIA appraisal results for the ACCP and NICE guideline.
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Supporting information
Table S1 The eGLIA instrument
eGLIA Dimension
eGLIA Question
1

Does the guideline clearly define the target patient population?

2

Does the guideline clearly define its intended audience (i.e., types of providers)?

3

15

Are the settings in which the guideline is to be used clearly described?
Do the organization(s) and author(s) who developed the guideline have credibility with the intended
audience of the guideline?
Does the guideline suggest strategies for implementation or tools for application e.g., a summary
document, a quick reference guide, educational tools, patients' leaflets, online resources or computer
software?
Is it clear in what sequence the recommendations should be applied?
Is the guideline internally consistent, i.e., without contradictions between recommendations or between
text recommendations and flowcharts, summaries, patient education materials, etc.?
Are all recommendations easily identifiable, e.g., summarized in a box, bold text, underlined, etc.?
Are all recommendations (and their discussions) concise? (Longwinded explanations impair
implementability.)
Is the recommended action (what to do) stated specifically and unambiguously? That is, would the
intended audience execute the action in a consistent way?
Is sufficient detail provided or referenced (about how to do it) to allow the intended audience to perform
the recommended action.
Would the guideline's intended audience consistently determine whether each condition in the
recommendation has been satisfied? That is, is each and every condition described clearly enough so that
reasonable practitioners would agree when the recommendation should be applied?
Are all reasonable combinations of conditions addressed?
If this recommendation contains more than one condition, is the logical relationship (ANDs and ORs)
between conditions clear?
Is the justification for the recommendation stated explicitly?

16

Is the quality of evidence that supports each recommendation stated explicitly?

4

Global

5
6
7
8
9
10

Executability
11
12
Decidability

13
14

Validity

17
Flexibility

18
19

Effect on process
of care

20
21
22

Measurability
23
24
Novelty/innovation

25
26
27

Computability

28
29
30

Is the strength of each recommendation stated explicitly? Note: Strength of recommendation reflects
anticipated level of adherence and is different from quality of evidence (question 16). Potential statements
to satisfy this criterion might include 'Strong recommendation', 'Standard', 'Clinical option', etc.
Does the recommendation specify patient characteristics (such as coincident drug therapy and common comorbid conditions) that require or permit individualization?
Does the recommendation specify practice characteristics (such as location and availability of support
services) that require or permit modification?
Can the recommendation be carried out without substantial disruption in current workflow?
Can the recommendation be pilot tested without substantial resource commitment? For example, buying
and installing expensive equipment to comply with a recommendation is not easily reversible.
Can adherence to this recommendation be measured? Measurement of adherence requires attention to
both the actions performed and the circumstances under which the actions are performed.
Can outcomes of this recommendation be measured? Outcomes include such things as changes in health
status, mortality, costs, and satisfaction.
Can the recommendation be performed by the guideline's intended users without acquisition of new
knowledge or skills?
Is the recommendation consistent with existing attitudes and beliefs of the guideline's intended audience?
Is the recommendation consistent with patient expectations? In general, patients expect their concerns to
be taken seriously, benefits of interventions to exceed risks, and adverse outcomes to fall within an
acceptable range.
Are all patient data needed for this recommendation available electronically in the system in which it is to
be implemented?
Is each condition of the recommendation defined at a level of specificity suitable for electronic
implementation?
Is each recommended action defined at a level of specificity suitable for electronic implementation?
Is it clear by what means a recommended action can be executed in an electronic setting, e.g., creating a
prescription, medical order, or referral, creating an electronic mail notification, or displaying a dialog box?

