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Abstract
Introduction  Venous thromboembolism (VTE) is the leading cause of preventable hospital deaths. Adults hospitalised with 
psychiatric illness vary in their risk of VTE, and therefore in their likelihood of benefiting from thromboprophylaxis. There 
is a paucity of evidence-based practice guidelines addressing VTE prophylaxis for this population despite recognition of 
additional VTE risk factors in this population.
Aim  To develop an evidence-based guideline on VTE prophylaxis for patients hospitalised with psychiatric illness using 
Grading of Recommendations, Assessment, Development and Evaluation (GRADE).
Method  An international, multidisciplinary, guideline panel including clinical experts, methodologists, and a patient partner 
was recruited by invitation. Panelists were selected based on methodological and clinical expertise on this subject. Panel 
members were diverse in geography (from Ireland, the United Kingdom, France, and Canada), expertise and gender. The 
panel was composed of four advanced specialist psychiatric pharmacists, four consultant haematologists, four consultant 
psychiatrists, one advanced nurse practitioner in psychiatry, one advanced nurse practitioner in anticoagulation, a method-
ologist with expertise using GRADE, and a patient partner with lived experience of VTE. The panel prioritised two clinical 
questions and related population, interventions, outcomes, and secondary analyses according to their importance for patients. 
GRADE was used to assess certainty of evidence and to move from evidence to risk-stratified recommendations.
Results  The panel made three recommendations: a strong recommendation against parenteral pharmacological prophylaxis 
for patients at low risk of VTE (moderate-certainty evidence); a conditional recommendation in favour of parenteral phar-
macological prophylaxis in high-risk patients (low-certainty evidence); and a strong recommendation against graduated 
compression stockings in patients at high risk of VTE with a contraindication to parenteral pharmacological prophylaxis 
(low-certainty evidence).
Conclusion  Clinicians should not use parenteral pharmacological prophylaxis in adults hospitalised with psychiatric illness 
at low risk of VTE; and should consider using parenteral pharmacological prophylaxis for high-risk adults with no con-
traindications. Graduated compression stockings are not recommended in high-risk patients when parenteral pharmacologi-
cal prophylaxis is contraindicated. These GRADE- based recommendations offer one of the first evidence-based practice 
guidelines for thromboprophylaxis decisions in psychiatric in-patient settings.

Keywords  Deep vein thrombosis · Guideline · Pulmonary embolism · Psychiatric in-patients · Thromboprophylaxis · 
Venous thromboembolism
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Impact statements

•	 This is the first risk-stratified, evidence-based clinical 
practice guideline developed using GRADE to address 
VTE prophylaxis for adults hospitalised with psychiatric 
illness.

•	 This guideline has practice-changing potential for 
patients, pharmacists, and clinicians. It provides clear 
recommendations on the use of pharmacological prophy-
laxis and graduated compression stockings, incorporating 
multidisciplinary expertise and patient involvement in 
moving from evidence to recommendations.

•	 These recommendations are intended to support phar-
macists, psychiatrists, and other clinicians in making 
informed, patient-centred decisions about VTE prophy-
laxis in psychiatric settings. They may also inform hos-
pital policy, reduce practice variation, and highlight 
research priorities to strengthen evidence in this under-
studied population.

Introduction

Venous thromboembolism (VTE) is the third most common 
vascular disease worldwide with an incidence of one per 
1000 annually among middle aged adults [1–3]. The risk 
increases with age and affects close to 10 per 1000 annually 
in those over the age of 75 years [1–3]. Up to 60% of all VTE 
events occur during or within 90 days of hospitalisation, 
making hospital-acquired thrombosis the leading cause of 
both VTE and of preventable hospital deaths [4]. VTE risk 
among hospitalised adults arises from the interplay of immo-
bility, inflammation, vascular injury and hypercoagulability 
– factors that are common to many medical and surgical 
settings [1–4].

Psychiatric in-patients represent a heterogeneous popu-
lation along this risk continuum [5–10]. While many are 
anticipated to be at relatively low baseline risk, several risk 
factors can increase the general VTE risk profile. These 
include markedly reduced mobility (e.g., due to illness, cat-
atonia, sedation, physical restraint, periods of seclusion); 
the use of some antipsychotic medications associated with 
increased thrombotic risk; and older age, particularly among 
patients with dementia [5–10]. Collectively, these psychiat-
ric-specific factors can overlap with or potentiate traditional 
medical VTE risk factors, underscoring the need for tailored 
risk assessment in this population.

In the absence of thromboprophylaxis, VTE risk var-
ies from 0.3% among low-risk medical in-patients to 
11% among high-risk medical in-patients [11]. Evidence 

regarding similar baseline risk estimates among psychiatric 
in-patients is of low or very low certainty and is limited to 
a small number of cohort studies [5–9]. Overall VTE rates 
in psychiatric hospitalised patients identified from observa-
tional studies range from 0.2% to 3.5%, and up to 12.5% for 
higher-risk adults [5–9].

Several international guidelines provide recommenda-
tions for medical and surgical in-patients, but evidence-
based recommendations for VTE prophylaxis are lacking 
for adults hospitalised with psychiatric illness [1, 4, 10–12].

Aim

This evidence-based guideline intends to support patients, 
pharmacists, clinicians and system-level decision-makers 
with trustworthy practice recommendations regarding VTE 
prophylaxis for adults hospitalised with psychiatric illness.

Method

Standards for trustworthy guidance

This guideline adheres to standards for trustworthy guidance 
from the Institute of Medicine (U.S.) and strives to meet 
standards of methodological rigour for guideline develop-
ment [13, 14].

Scope of the guideline

This guideline provides recommendations pertaining to 
adults aged 18 years and older and hospitalised with func-
tional or organic psychiatric illness to medical or psychiatric 
hospitals in Ireland and the United Kingdom. Patients insti-
tutionalised in long-term care facilities or nursing homes, 
and those who are pregnant or within six weeks post-partum 
are outside the remit of this guideline.

The guideline focuses on prophylaxis and does not 
address treatment of VTE. The guideline focuses specifi-
cally on parenteral prophylaxis with low molecular weight 
heparin (LMWH) or fondaparinux, and on graduated com-
pression stockings (GCS) for mechanical prophylaxis. Direct 
oral anticoagulants and intermittent pneumatic compression 
were considered but ultimately de-prioritised by the panel 
[4, 12, 15, 16].

Guideline panel composition

A 16-member international, multidisciplinary, guideline 
panel including clinical experts, methodologists, and a 
patient partner was recruited by invitation. Panelists were 
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selected based on methodological and clinical expertise on 
this subject. Panel members were diverse in geography (from 
Ireland, the United Kingdom, France, and Canada), exper-
tise and gender. The panel was composed of four advanced 
specialist psychiatric pharmacists, four consultant haema-
tologists, four consultant psychiatrists, one advanced nurse 
practitioner in psychiatry, one advanced nurse practitioner 
in anticoagulation, a methodologist with expertise apply-
ing the Grading of Recommendations, Assessment, Devel-
opment and Evaluation (GRADE) approach, and a patient 
partner with lived experience of VTE.

Panel members disclosed possible conflicts of interest at 
the outset of the guideline development process; the clini-
cal co-chairperson (AP) reviewed disclosures and confirmed 
no major financial conflicts of interest precluded participa-
tion in the guideline process. Development of this guide-
line was not funded (funding was limited to coverage of 
open-access fees for publication courtesy of St. John of God 
Research Foundation and St. John of God University Hos-
pital Dublin, Ireland, with neither otherwise being directly 
involved in the guideline process), and panelists received 
no financial compensation for their participation. A meth-
odologist experienced in the conduct of systematic reviews, 
guideline development and the use of GRADE [17, 18] 
(AA) co-led guideline discussions and the development of 
recommendations.

Formulation of clinical questions

The panel ultimately prioritised two clinical questions and 
related population, interventions, outcomes, and second-
ary analyses according to their importance for patients [1, 
19–21].

PICO 1: Among adults hospitalised with psychiatric ill-
ness, should parenteral anticoagulation (low-molecular 
weight heparin (LMWH) or fondaparinux), compared to no 
parenteral anticoagulation, be used for VTE prophylaxis?

PICO 2: Among adults hospitalised with psychiatric ill-
ness who are at high risk of VTE but in whom pharmacologi-
cal prophylaxis is contraindicated, should graduated com-
pression stockings (GCS), compared to no GCS, be used for 
mechanical VTE prophylaxis?

Identification of evidence

To inform baseline risk estimates used across prioritised 
outcomes, an electronic literature search was conducted 
using PubMed, Ovid, Embase, CINAHL, Web of Science, 
APA PsycInfo, and Scopus, from inception to October 
2024. Search terms included: deep vein thrombosis; venous 
thromboembolism; pulmonary embolism; psychiatry; men-
tal health; in-patient, incidence and rate. Cohort studies 
reporting on the incidence of VTE outcomes in hospitalised 

psychiatric patients were deemed eligible (see Appendix 1 
for PRISMA flow diagram). The guideline co-chair (AP) 
screened identified hits for inclusion, and for eligible studies, 
conducted data extraction. The guideline methods co-chair 
(AA) cross-checked all extracted data.

To further inform baseline risk estimates for VTE out-
comes and to inform estimates for other prioritised out-
comes, a second informal literature search was conducted 
using the websites of professional societies involved in 
guideline development regarding VTE prophylaxis [1, 4, 
19–21].

To address the second clinical question, we relied on two 
Cochrane reviews comparing the use of GCS to no GCS for 
VTE prophylaxis in hospitalised medical, surgical, and post-
stroke patients [22, 23]. The clinical co-chair (AP) reviewed 
randomised trials from the two reviews for eligibility, and 
pooled study results from the included trials [22, 23]. The 
panel was aware of two landmark multi-centre studies rel-
evant to the second clinical question that warranted updating 
of the existing reviews. Both trials compared GCS versus 
no GCS, the former in surgical patients, and the latter in 
stroke patients [24, 25]. We therefore additionally included 
and extracted data from the two studies. Extracted data 
across studies was partially cross-checked for accuracy by 
the methods co-chair (AA). Pooled analyses and forest plots 
were generated using Cochrane’s Review Manager (Rev-
Man) version 9.13.0 [26] (see Appendix 2). Risk of bias 
ratings for studies identified from the Cochrane reviews were 
adopted directly from the reviews [22, 23], and additional 
risk of bias assessments were conducted in duplicate (AP, 
AA) using the Cochrane risk of bias tool [27] for the addi-
tional studies added [24, 25, 28]. We conducted a subgroup 
analysis for studies that were deemed to be low risk of bias 
across domains versus those with concerns regarding pos-
sible bias.

Forest plots were generated only for the second clinical 
question, given the addition of new trial data. For the first 
question, we adopted relative treatment effects directly from 
existing American Society of Hematology 2018 prophylaxis 
guidelines and associated systematic reviews and meta-anal-
yses [1], and new forest plots were deemed unnecessary.

Approach to risk stratification and estimation 
of baseline risks

The panel judged that benefits and harms of thromboprophy-
laxis were likely to vary according to adults’ baseline risk of 
venous thrombotic events. Adults with higher baseline risks 
of such events were generally anticipated to derive greater 
benefit from prophylaxis. Recommendations were there-
fore made for two risk groups based on their risk of VTE 
events. Based on existing prognostic models and risk predic-
tion models, risk factors that are likely to result in an adult 
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hospitalised with psychiatric illness being deemed high risk 
for VTE include but are not limited to: significantly reduced 
mobility relative to normal, previous VTE, or thrombophilic 
conditions [4, 11, 15, 16, 29].

Baseline risks adopted for the guideline are presented 
in Table 1. Estimates for both groups were informed by a 
review of cohort studies [5–9], evaluating the incidence of 
VTE outcomes among psychiatric patients and by outputs 
from commonly used VTE risk prediction models [4, 11, 15, 
16, 29]. The panel also considered baseline risks used in par-
allel VTE prophylaxis guidelines including those produced 
by the American Society of Haematology when making its 
judgements [1].

While the risk of bleeding was anticipated to vary across 
adults, the panel surmised that these risks were unlikely to 
systematically differ between adults at low and at high risk 
of VTE in the absence of pharmacological prophylaxis. A 
single set of unstratified baseline risks were considered from 
the American Society of Haematology VTE prophylaxis 
guidelines [1] and used to estimate baseline risks for these 
outcomes.

In clinical decision-making, an individualised assess-
ment of bleeding risk should accompany evaluation of VTE 
risk. Medications that may increase bleeding risk include 
concomitant use of antiplatelet medications, non-steroidal 
anti-inflammatory drugs and serotonin reuptake inhibitor 
antidepressants (e.g. selective serotonin reuptake inhibitors 
(SSRIs) and serotonin and noradrenaline reuptake inhibi-
tors (SNRIs)) [29–31]. While specific data quantifying these 
risks among adults hospitalised with psychiatric illness 
are lacking, clinicians should be mindful of these consid-
erations when determining suitability for pharmacological 
prophylaxis.

Estimation of treatment effects

Data regarding the effects of pharmacological prophylaxis 
and of GCS on outcomes for adults hospitalised with psy-
chiatric illness was unavailable based on informal literature 
reviews and on panel discussions. In the absence of such 

data, the panel relied on available data from medical and 
surgical in-patient populations. The panel acknowledged 
that differences in treatment effects between these patient 
populations and psychiatric in-patients were plausible but 
unlikely.

To address the first prioritised question, the panel there-
fore relied on relative treatment effect estimates from the 
2018 American Society of Hematology VTE prophylaxis 
guidelines for medical in-patients [1]. The panel perceived 
that the relative effects of treatments was likely to be similar. 
To address the second question, the panel relied on treatment 
effect estimates from its pooled analysis, summarised above 
[22–25]. Given the residual possibility that treatments may 
perform differently among psychiatric in-patients than the 
populations in the included studies, the panel considered 
issues regarding indirectness when judging certainty of the 
evidence and making recommendations.

Moving from evidence to recommendations

Both prioritised questions relied on randomised trial evi-
dence. Therefore, when rating certainty of evidence for a 
given outcome using GRADE, ratings began as high cer-
tainty and could be downgraded for limitations with regards 
to imprecision, inconsistency, risk of bias, indirectness, and 
publication bias [17, 18].

Recommendations made using GRADE were either 
strong or conditional in terms of their strength, and in favour 
or against treatment in terms of direction (Appendix 3) [17, 
18]. The panel considered the balance of benefits, harms and 
burdens of treatments, certainty of evidence informing these 
effects and the assumed values and preferences of adults 
hospitalised with psychiatric illness. Secondarily, they incor-
porated resource use, acceptability, feasibility, and equity 
considerations when making judgements. For the three rec-
ommendations made, these secondary considerations did not 
weigh heavily on decision-making.

The guideline panel attended four online meetings via 
Microsoft Teams (7th January, 11th March, 29th April and 
27th May 2025). Clinical and methods co-chairs (AP and 
AA) co-facilitated discussions in all meetings. The panel 

Table 1   Estimated baseline risks used to inform absolute treatment effect estimates:

Outcomes Low risk High risk

All-cause mortality 0.5% (5 per 1000) 2% (20 per 1000)
Symptomatic pulmonary embolism 0.2% (2 per 1000) 2% (20 per 1000)
Symptomatic proximal deep vein thrombosis 0.2% (2 per 1000) 2% (20 per 1000)
Symptomatic distal deep vein thrombosis 0.4% (4 per 1000) 4% (40 per 1000)
Major bleeding 0.5% (5 per 1000)
Gastrointestinal bleeding 1% (10 per 1000)
Heparin-induced thrombocytopenia 0%



International Journal of Clinical Pharmacy	

adopted a consensus-based approach to moving from evi-
dence to recommendations, whereby discussion and infor-
mal voting was used to determine the strength and direction 
of recommendations. Unanimous or near-unanimous consen-
sus was achieved for all recommendations provided.

Values and preferences of adults hospitalised 
with psychiatric illness

In the absence of credible evidence regarding the values and 
preferences of adults hospitalised with psychiatric illness 
to inform recommendations, the panel relied on their own 
judgements regarding how average patients were anticipated 
to make decisions. These judgements were vetted by the 
patient partner on the panel.

The panel agreed that most well-informed adults hospital-
ised with psychiatric illness would be inclined to accept ther-
apy when faced with moderate or high certainty of impor-
tant benefits, and moderate or high certainty of little or no 
increased risk of harms. However, most well-informed adults 
were anticipated to be disinclined from accepting therapy 
when faced with moderate or high certainty of little or no 
benefit, regardless of harms; or moderate or high certainty 
of potential patient-important harms.

Additional input from the patient partner suggested that 
adults hospitalised with psychiatric illness are likely to place 
much greater value on a reduction in VTE risk than on a 
comparable increase in bleeding-related harms and treatment 
burdens; and are likely to view DVT and PE as relatively 
equal in importance. Our patient partner advocated that all 
patients hospitalised with psychiatric illness at high risk of 
VTE should have access to VTE risk assessment.

The panel selected two minimal important difference 
(MID) thresholds for patient-important effects based on 

consensus a priori: 0.5% (5 per 1000) for all-cause mortal-
ity and 1% (10 per 1000) for all other outcomes.

Ethics approval

No ethics approval was required as no primary data was 
collected, and this is a practice guideline focused on devel-
opment of recommendations for practice.

Results

Recommendations are summarized in Table 2 and are strati-
fied by risk of VTE. The panel acknowledged that there are 
different VTE risk assessment models in use [12, 15, 16] and 
recommended VTE risk assessments be completed accord-
ing to local or national protocols.

Recommendation #1: In adults hospitalised with psychi-
atric illness and at low risk of VTE, we recommend against 
using prophylactic parenteral anticoagulation (strong recom-
mendation against; moderate-certainty evidence).

Evidence – see Table 3. In adults at low risk, parenteral 
prophylaxis has little or no effect on symptomatic proximal 
DVT (1 fewer per 1000 adults, 95% CI 2 fewer to 1 more) 
and symptomatic distal DVT (1 fewer per 1000, 3 fewer to 9 
more) (both high certainty). Parenteral prophylaxis probably 
has little or no effect on all-cause death (0 fewer per 1000 
adults, 0 fewer to 0 more) and symptomatic PE (1 fewer per 
1000, 1 fewer to 0 more) (both moderate certainty). Paren-
teral prophylaxis has a trivial effect on risk of HIT (mean 
difference 2 more per 1000; high certainty) and probably has 
a trivial effect on major bleeding (2 more per 1000, 95% CI 
1 fewer to 9 more; moderate certainty). Very low certainty 
evidence informed effects on gastrointestinal bleeding.

Table 2   Summary of recommendations

Population Intervention Recommendation

Low risk of VTE Prophylactic parenteral anticoagulation Recommendation #1: In adults hospitalised with psy-
chiatric illness and at low risk of VTE, we recommend 
against using prophylactic parenteral anticoagulation 
(strong recommendation against; moderate-certainty 
evidence)

High risk of VTE Prophylactic parenteral anticoagulation Recommendation #2: In adults hospitalised with 
psychiatric illness and at high risk of VTE, we suggest 
in favour of prophylactic parenteral anticoagulation 
(conditional recommendation in favour; low-certainty 
evidence)

High risk of VTE and in whom pharmaco-
logical thromboprophylaxis is contraindi-
cated

Graduated compression stockings Recommendation #3: In adults hospitalised with 
psychiatric illness who are at high risk of VTE and 
in whom pharmacological thromboprophylaxis is 
contraindicated, we recommend against using GCS 
(strong recommendation against; low-certainty evi-
dence)
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Understanding the recommendation—Given moderate to 
high certainty of little or no benefit with regards to survival 
and VTE risk, all or almost all low-risk adults hospitalised 
with psychiatric illness were anticipated to be disinclined to 
receive parenteral prophylactic anticoagulation, justifying a 
strong recommendation against therapy.

Practical information—Given the strong recommenda-
tion against, practical considerations were judged to be less 
relevant here.

Recommendation #2: In adults hospitalised with psychi-
atric illness and at high risk of VTE, we suggest in favour of 
prophylactic parenteral anticoagulation (conditional recom-
mendation in favour; low-certainty evidence).

Evidence – see Table 4. In adults at high risk, parenteral 
prophylaxis probably has little or no effect on all-cause death 
(1 fewer per 1000, 95% CI 2 fewer to 1 more; moderate 
certainty) and may have a trivial effect on symptomatic PE 
(8 fewer per 1000, 11 fewer to 4 fewer; low certainty). Par-
enteral prophylaxis probably reduces the risk of sympto-
matic proximal DVT (14 fewer per 1000, 19 fewer to 7 more; 
moderate certainty) and may reduce the risk of symptomatic 
distal DVT (10 fewer per 1000, 33 fewer to 94 more; low 
certainty). Effects on bleeding outcomes and HIT are the 
same as for recommendation #1 above.

Understanding the recommendation—Given low to 
moderate certainty of important reductions in the risks of 
symptomatic proximal and distal DVT, moderate-certainty 
evidence of little or no increased risk of major bleeding, 
and no other substantial harms or burdens anticipated, most 
high-risk adults were anticipated to be inclined to receive 
parenteral prophylactic anticoagulation. However, given the 
certainty of evidence supporting outcomes demonstrating 
benefit, variability in risk profiles of individuals at high risk 
and residual possibility of bleeding-related harms (particu-
larly given very low certainty evidence for gastrointestinal 
bleeding), the panel judged that a reasonable proportion of 
adults may be disinclined from receiving therapy. This vari-
ability in anticipated decision-making justified a conditional 
recommendation in favour of therapy.

Practical information—Prophylactic doses of low molec-
ular weight heparin given by subcutaneous injection are gen-
erally used as first-line management for VTE prophylaxis. 
This should be tailored to the individual, as kidney function 
and the weight of the patient need to be considered when 
selecting an appropriate dose.

The panel acknowledged issues with capacity and/or con-
sent for VTE prophylaxis may be a consideration in some 
acutely unwell adults hospitalised with psychiatric illness.

Efforts should be prioritised to increase awareness regard-
ing clinical signs and symptoms of DVT and PE among 
medical and nursing staff providing care on psychiatric units, 
and among all adults hospitalised with psychiatric illness.

General VTE reduction measures for all hospitalised 
patients include adequate hydration, early mobilisation, and 
leg exercises [4].

When initiating prophylactic anticoagulation, clinicians 
should assess concurrent medications and bleeding risk fac-
tors. Clinicians should consider the addition of proton pump 
inhibitors as appropriate to mitigate the risk of gastrointesti-
nal bleeding, particularly in patients receiving SSRI or SNRI 
antidepressants [29–31].

Recommendation #3: In adults hospitalised with psy-
chiatric illness who are at high risk of VTE and in whom 
pharmacological thromboprophylaxis is contraindicated, 
we recommend against using GCS (strong recommendation 
against; low-certainty evidence).

Evidence – see Table 5. In adults at high risk in whom 
pharmacological thromboprophylaxis is contraindicated, 
GCS have little or no effect on symptomatic proximal DVT 
(3 fewer per 1000, 95% CI 9 fewer to 6 more; high certainty). 
GCS probably have a trivial effect on all-cause death (2 more 
per 1000, 3 fewer to 8 more; moderate certainty). Low-cer-
tainty evidence showed possibly little or no effect of GCS 
on symptomatic distal DVT (2 more per 1000, 18 fewer to 
40 more) and symptomatic PE (7 fewer per 1000, 13 fewer 
to 5 more). Adverse events and discomfort with GCS each 
occurred in approximately 5% of adults in included trials 
(high certainty).

Understanding the recommendation—Given little or no 
effect on survival and prioritised VTE outcomes and the pos-
sibility of adverse events and stocking-related discomfort, 
all or almost all well-informed adults were anticipated to 
be disinclined from receiving GCS. The panel additionally 
considered that GCS may pose a ligature risk and a risk of 
self-harm in this patient population, further supporting a 
strong recommendation against therapy.

Practical information— Given the strong recommenda-
tion against, practical considerations were judged to be less 
relevant here.

Discussion

To our knowledge, this is one of the first clinical practice 
guidelines to be submitted for national-level implementation, 
developed using GRADE, which provides recommendations 
regarding VTE risk reduction in adults hospitalised with 
psychiatric illness. The guideline draws on multidisciplinary 
expertise free of major financial and intellectual conflicts 
of interest; incorporates the views of a patient partner with 
lived experience and the perceived values and preferences of 
average well-informed adults hospitalised with psychiatric 
illness; and bases recommendations on best available evi-
dence to inform baseline risks and treatment effects across 
prioritised patient-important outcomes.
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Limitations of our guideline are primarily reflective of 
limitations in available evidence and reflect an opportu-
nity for ongoing improvement in evidence generation and 
subsequent guideline endeavors. First, in the absence of 
a validated VTE risk assessment model or tool for adults 
with psychiatric illness, we risk-stratify adults as being in 
one of two VTE risk groups. Development of a validated 
tool will help to reduce currently existing practice variation 
across institutions in terms of risk assessment protocols and 
policies [10, 12]. Second, baseline risk estimates across key 

patient-important outcomes were primarily informed by low-
certainty cohort study evidence. Third, evidence regarding 
patient values and preferences for the target population, and 
thresholds for treatment effects they are likely to perceive 
as important or unimportant, are lacking. Fourth, credible 
evidence regarding treatment effects for both interventions 
of interest were unavailable in psychiatric in-patient popula-
tions, leaving decision-makers and guideline developers to 
make inferences based on indirect evidence. A further limi-
tation in available evidence was that many studies did not 

Table 5   Summary of findings: prophylaxis with graduated compression stockings in high-risk adults in whom pharmacological prophylaxis is 
contraindicated

a Concerns regarding indirectness were noted, given included studies were conducted in a population that was different than the target population 
of the guideline
b Rated down for serious imprecision due to wide confidence intervals crossing the panel’s pre-specified decision threshold (minimal important 
difference threshold)
c Rated down for very serious imprecision due to very wide confidence intervals crossing the panel’s pre-specified decision threshold (minimal 
important difference threshold)
d Rated down for serious indirectness, given included studies were conducted in a population that was different than the target population of the 
guideline; and studies included symptomatic and asymptomatic events and involved variable follow-up durations differing from the target time-
frame for the guideline
Population: High-risk adults hospitalised with psychiatric illness in whom pharmacological prophylaxis contraindicated
Intervention: Graduated compression stockings
Comparator: No graduated compression stockings

Outcome
Timeframe

Study results and meas-
urements

Absolute effect estimates Certainty of the evidence Summary

No GCS GCS

All-cause death
90 days

Relative risk: 1.11
(CI 95% 0.87—1.41)
Based on data from 4376 

participants in 2 studies

20
per 1000

22
per 1000

Moderate
Due to serious impreci-

sion and concerns 
regarding indirectness 
a, b

Graduated compression 
stockings probably 
have little or no effect 
on all-cause death

Difference: 2 more per 1000
(CI 95% 3 fewer—8 more)

Symptomatic proximal 
DVT

90 days

Relative risk: 0.84
(CI 95% 0.54—1.3)
Based on data from 2518 

participants in 1 study

20
per 1000

17
per 1000

High
concerns regarding 

indirectness a

Graduated compression 
stockings have little or 
no effect on sympto-
matic proximal DVT

Difference: 3 fewer per 1000
(CI 95% 9 fewer—6 more)

Symptomatic distal DVT
90 days

Relative risk: 1.06
(CI 95% 0.56—2.01)
Based on data from 2518 

participants in 1 study

40
per 1000

42
per 1000

Low
Due to very serious 

imprecision c

Graduated compression 
stockings may have 
little or no effect on 
symptomatic distal 
DVT

Difference: 2 more per 1000
(CI 95% 18 fewer—40 more)

Symptomatic pulmonary 
embolism

90 days

Relative risk: 0.64
(CI 95% 0.33—1.25)
Based on data from 4376 

participants in 2 studies

20
per 1000

13
per 1000

Low
Due to serious indi-

rectness and serious 
imprecision b, d

Graduated compression 
stockings may have 
little or no effect on 
symptomatic pulmo-
nary embolism

Difference: 7 fewer per 1000
(CI 95% 13 fewer—5 more)

Adverse events
90 days

Narrative summary
Based on data from 2 

studies

High 54 per 1000 adults 
(5.4%) using gradu-
ated compression 
stockings encountered 
related adverse events 
in included trials. 
47 per 1000 adults 
(4.7%) using stock-
ings reported related 
discomfort.
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differentiate between symptomatic and asymptomatic VTE 
events and used variable methods for diagnosis of VTE.

The panel therefore identified numerous residual uncer-
tainties in available evidence and priorities for future 
research:

•	 Development and validation of a VTE risk assessment 
model or tool in adults hospitalised with psychiatric ill-
ness.

•	 Credible evidence regarding individualised bleeding risk 
estimation for adults hospitalised with psychiatric illness.

•	 Rigorous observational study data to inform risk-strat-
ified baseline risk estimates across prioritised patient-
important outcomes.

•	 Credible evidence regarding the values and preferences 
of average well-informed adults hospitalised with psy-
chiatric illness.

•	 Credible randomised trial evidence regarding the effects 
of prophylactic parenteral anticoagulation and GCS 
among adults hospitalised with psychiatric illness.

•	 Clear reporting of symptomatic VTE outcomes and use 
of consistent diagnostic methods.

•	 Feasibility, tolerability, acceptability and effectiveness 
of intermittent pneumatic compression as mechanical 
prophylaxis for high-risk adults hospitalised with psy-
chiatric illness.

Conclusion

VTE risk assessment and prophylaxis should be tailored 
to the needs of the individual patient and underpinned by 
evidence-based recommendations. We strongly recom-
mend against the use of prophylactic parenteral antico-
agulation in low-risk adults and conditionally recommend 
in favour of its use in high-risk adults. This is the first 
guideline using GRADE to provide evidence-informed 
recommendations for this patient population. These 
recommendations are intended to complement existing 
hospital thromboprophylaxis protocols and may inform 
policies nationally or internationally.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s11096-​025-​02072-1.

Acknowledgements  Acknowledgements: The authors would like 
to acknowledge the contributions of: Professor Gordon Guyatt, 
McMaster University, Co-founder GRADE Working Group; Mr. 
Killian Walsh, Information specialist, Royal College of Surgeons in 
Ireland; Mr Justin Smyth, Head of Library Services, St John of God 
Hospital, Dublin, Ireland; Professor Judith Strawbridge, School of 
Pharmacy, Royal College of Surgeons in Ireland; Professor Cris-
tin Ryan, School of Pharmacy, Trinity College, Dublin; St John 
of God Research Foundation, Dublin; St John of God University 
Hospital, Dublin.

Author contributions  A. Purcell and F. Ní Áinle conceived the project. 
All co-authors developed the prioritised clinical questions. A. Purcell 
and A. Agarwal completed the evidence synthesis. A. Purcell and A. 
Agarwal led panel discussions in moving from evidence to recom-
mendations. A Purcell devised the original manuscript draft, and A. 
Agarwal provided critical revisions. All co-authors meet the criteria 
for authorship, all reviewed and contributed critical revisions to the 
manuscript draft and approved the final version.

Funding  We thank the St. John of God Research Foundation and St 
John of God University Hospital Dublin, Ireland, for covering open-
access publication fees. The authors otherwise declare that no grants 
or other financial support were received.

Data availability  All data generated to inform this practice guideline 
is included in this publication.

Declarations 

Competing interests  The authors declare no competing interests.

Ethics approval  No ethics approval was required as no primary data 
was collected, and this is a practice guideline focused on development 
of recommendations for practice.

Open Access   This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

Referencess

	 1.	 Schunemann HJ, Cushman M, Burnett AE, et al. American Soci-
ety of Hematology 2018 guidelines for management of venous 
thromboembolism: prophylaxis for hospitalized and nonhospital-
ized medical patients. Blood Adv. 2018;2(22):3198–225. https://​
doi.​org/​10.​1182/​blood​advan​ces.​20180​22954.

	 2.	 Brækkan SK, Hansen JB. VTE epidemiology and challenges 
for VTE prevention at the population level. Thromb Update. 
2023;10:100132. https://​doi.​org/​10.​1016/j.​tru.​2023.​100132.

	 3.	 Delluc A, Tromeur C, Le Ven F, et al. Current incidence of venous 
thromboembolism and comparison with 1998: a community-based 
study in western France. Thromb Haemost. 2016;116(5):967–74. 
https://​doi.​org/​10.​1160/​th16-​03-​0205.

	 4.	 National Institute for Health and Care Excellence. Venous throm-
boembolism in over 16s: Reducing the risk of hospital-acquired 
deep vein thrombosis or pulmonary embolism. National Institute 
for Health and Care Excellence. 2018. https://​www.​nice.​org.​uk/​
guida​nce/​NG89 (accessed 27 November 2025)

	 5.	 Codling D, Mueller C, Patel J, et al. Rates of venous thromboem-
bolism associated with acute psychiatric admission: a retrospec-
tive cohort study. Exp Ther Med. 2024. https://​doi.​org/​10.​3892/​
etm.​2024.​12476.

	 6.	 Delluc A, Montavon S, Canceil O, et  al. Incidence of 
venous thromboembolism in psychiatric units. Thromb Res. 

https://doi.org/10.1007/s11096-025-02072-1
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1182/bloodadvances.2018022954
https://doi.org/10.1182/bloodadvances.2018022954
https://doi.org/10.1016/j.tru.2023.100132
https://doi.org/10.1160/th16-03-0205
https://www.nice.org.uk/guidance/NG89
https://www.nice.org.uk/guidance/NG89
https://doi.org/10.3892/etm.2024.12476
https://doi.org/10.3892/etm.2024.12476


International Journal of Clinical Pharmacy	

2012;130(6):e283–8. https://​doi.​org/​10.​1016/j.​throm​res.​2012.​
10.​002.

	 7.	 Wang Z, Yang Y, He X, et al. Incidence and clinical features of 
venous thromboembolism in inpatients with mental illness. Clin 
Appl Thromb Hemost. 2023. https://​doi.​org/​10.​1177/​10760​29623​
11607​53.

	 8.	 Takeshima M, Ishikawa H, Shimizu K, et al. Incidence of venous 
thromboembolism in psychiatric inpatients: a chart review. Neu-
ropsychiatr Dis Treat. 2018;14:1363–70. https://​doi.​org/​10.​2147/​
ndt.​s1627​60.

	 9.	 Gaertner S, Piémont A, Faller A, et al. Incidence and risk factors 
of venous thromboembolism: peculiarities in psychiatric institu-
tions. Int J Cardiol. 2017;248:336–41. https://​doi.​org/​10.​1016/j.​
ijcard.​2017.​07.​092.

	10.	 Purcell A, Clarke M, Maidment I. Venous thromboembolism 
prophylaxis in mental health in-patient services: a qualitative 
study. Int J Clin Pharm. 2018;40(3):543–9. https://​doi.​org/​10.​
1007/​s11096-​018-​0599-7.

	11.	 Barbar S, Noventa F, Rossetto V, et al. A risk assessment model 
for the identification of hospitalized medical patients at risk for 
venous thromboembolism: the Padua Prediction Score. J Thromb 
Haemost. 2010;8(11):2450–7. https://​doi.​org/​10.​1111/j.​1538-​
7836.​2010.​04044.x.

	12.	 Purcell A, Cheah MA, Jenkinson J, et al. A national survey assess-
ing prevention of hospital-associated venous thromboembolism in 
English Mental Health Trusts. Br J Haematol. 2023;202(5):1049–
51. https://​doi.​org/​10.​1111/​bjh.​18913.

	13.	 Institute of Medicine (US) Committee on Standards for Develop-
ing Trustworthy Clinical Practice Guidelines. Clinical Practice 
Guidelines We Can Trust. Washington (DC): National Academies 
Press (US); 2011. https://​www.​ncbi.​nlm.​nih.​gov/​books/​NBK20​
9539/ (accessed 27 November 2025)

	14.	 The AGREE Next Steps Consortium. Appraisal of Guidelines 
for Research and Evaluation II (AGREE II Instrument). 2017. 
https://​www.​agree​trust.​org/​wp-​conte​nt/​uploa​ds/​2017/​12/​AGREE-​
II-​Users-​Manual-​and-​23-​item-​Instr​ument-​2009-​Update-​2017.​pdf 
(accessed 27 November 2025)

	15.	 Kirke C. Health Services Executive. VTE Prevention Protocol 
for In-Patients aged 16 or Over with COVID-19 or Medical Con-
ditions. Updated April 2022. https://​assets.​hse.​ie/​media/​docum​
ents/​VTE_​Preve​ntion_​Proto​col_​for_​In-​Patie​nts_​aged_​16_​or_​
Over_​with_​COVID-​19_​or_​Medic_​LwAr6​7P.​pdf (accessed 27 
November 2025)

	16.	 Department of Health UK. Risk Assessment for Venous Throm-
boembolism. 2010. https://​www.​nice.​org.​uk/​guida​nce/​ng89/​resou​
rces/​depar​tment-​of-​health-​vte-​risk-​asses​sment-​tool-​pdf-​47871​
49213 (accessed 27 November 2025)

	17.	‌  The GRADE Working Group. Schünemann H, Brożek J, Guy-
att G, Oxman A, editors. GRADE handbook for grading quality 
of evidence and strength of recommendations. Updated October 
2013. https://​gdt.​grade​pro.​org/​app/​handb​ook/​handb​ook.​html 
(accessed 27 November 2025)

	18.	 Guyatt G, Agoritsas T, Brignardello-Petersen R, et al. Core 
GRADE 1: overview of the Core GRADE approach. BMJ. 
2025;389:e081903. https://​doi.​org/​10.​1136/​bmj-​2024-​081903.

	19.	 Etxeandia-Ikobaltzeta I, Zhang Y, Brundisini F, et al. Patient val-
ues and preferences regarding VTE disease: a systematic review to 
inform American Society of Hematology guidelines. Blood Adv. 
2020;4(5):953–68. https://​doi.​org/​10.​1182/​blood​advan​ces.​20190​
00462.

	20.	 Kahn SR, Lim W, Dunn AS, et al. Prevention of VTE in nonsurgi-
cal patients. Antithrombotic therapy and prevention of thrombosis, 
9th ed: American College of Chest Physicians evidence-based 
clinical practice guidelines. Chest. 2012;141(2):e195S-e226S. 
https://​doi.​org/​10.​1378/​chest.​11-​2296.

	21.	 MacLean S, Mulla S, Akl EA, et al. Patient values and prefer-
ences in decision making for antithrombotic therapy: a systematic 
review: Antithrombotic Therapy and Prevention of Thrombosis, 
9th ed: American College of Chest Physicians Evidence-Based 
Clinical Practice Guidelines. Chest. 2012;141(2):e1S-e23S. 
https://​doi.​org/​10.​1378/​chest.​11-​2290.

	22.	 Sachdeva A, Dalton M, Lees T. Graduated compression stock-
ings for prevention of deep vein thrombosis. Cochrane Database 
Syst Rev. 2018;11:CD001484. https://​doi.​org/​10.​1002/​14651​858.​
cd001​484.​pub4.

	23.	 Naccarato M, Chiodo Grandi F, Dennis M, et al. Physical methods for 
preventing deep vein thrombosis in stroke. Cochrane Database Syst 
Rev. 2010. https://​doi.​org/​10.​1002/​14651​858.​cd001​922.​pub3.

	24.	 Shalhoub J, Lawton R, Hudson J, et al. Graduated compression 
stockings as adjuvant to pharmaco-thromboprophylaxis in elective 
surgical patients (GAPS study): randomised controlled trial. BMJ. 
2020. https://​doi.​org/​10.​1136/​bmj.​m1309.

	25.	 Dennis M, Sandercock PA, Reid J, et al. Effectiveness of thigh-
length graduated compression stockings to reduce the risk of 
deep vein thrombosis after stroke (CLOTS trial 1): a multicentre, 
randomised controlled trial. Lancet. 2009;373(9679):1958–65. 
https://​doi.​org/​10.​1016/​S0140-​6736(09)​60941-7.

	26.	 The Cochrane Collaboration. Review Manager (RevMan) [Com-
puter program]. Version 9.13.0. London; Cochrane. 2025. https://​
revman.​cochr​ane.​org(accessed 27 November 2025)

	27.	 Higgins JPT, Altman DG, Gotzsche PC, et al. The Cochrane Col-
laboration’s tool for assessing risk of bias in randomised trials. 
BMJ. 2011. https://​doi.​org/​10.​1136/​bmj.​d5928.

	28.	 Muir KW, Watt A, Baxter G, et al. Randomized trial of graded 
compression stockings for prevention of deep-vein thrombosis 
after acute stroke. QJM. 2000;93(6):359–64. https://​doi.​org/​10.​
1093/​qjmed/​93.6.​359.

	29.	 Rosenberg D, Eichorn A, Alarcon M, et al. External validation of 
the risk assessment model of the International Medical Prevention 
Registry on Venous Thromboembolism (IMPROVE) for medi-
cal patients in a tertiary health system. J Am Heart Assoc. 2014. 
https://​doi.​org/​10.​1161/​jaha.​114.​001152.

	30.	 Laporte S, Chapelle C, Caillet P, et al. Bleeding risk under selec-
tive serotonin reuptake inhibitor (SSRI) antidepressants: a meta-
analysis of observational studies. Pharmacol Res. 2017;118:19–
32. https://​doi.​org/​10.​1016/j.​phrs.​2016.​08.​017.

	31.	 Axelsson MAB, Tukukino C, Parodi López N, et al. Bleeding 
in patients on concurrent treatment with a selective serotonin 
reuptake inhibitor (SSRI) and low-dose acetylsalicylic acid 
(ASA) compared with SSRI or low-dose ASA alone—a sys-
tematic review and meta-analysis. BJCP Brit J Clin Pharmacol. 
2024;90(4):916–32. https://​doi.​org/​10.​1111/​bcp.​16000.

	32.	 Haghbin H, Zakirkhodjaev N, Husain FF, et al. Risk of gastro-
intestinal bleeding with concurrent use of NSAID and SSRI: a 
systematic review and network meta-analysis. Dig Dis Sci. 2022. 
https://​doi.​org/​10.​1007/​s10620-​022-​07788-y.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.thromres.2012.10.002
https://doi.org/10.1016/j.thromres.2012.10.002
https://doi.org/10.1177/10760296231160753
https://doi.org/10.1177/10760296231160753
https://doi.org/10.2147/ndt.s162760
https://doi.org/10.2147/ndt.s162760
https://doi.org/10.1016/j.ijcard.2017.07.092
https://doi.org/10.1016/j.ijcard.2017.07.092
https://doi.org/10.1007/s11096-018-0599-7
https://doi.org/10.1007/s11096-018-0599-7
https://doi.org/10.1111/j.1538-7836.2010.04044.x
https://doi.org/10.1111/j.1538-7836.2010.04044.x
https://doi.org/10.1111/bjh.18913
https://www.ncbi.nlm.nih.gov/books/NBK209539/
https://www.ncbi.nlm.nih.gov/books/NBK209539/
https://www.agreetrust.org/wp-content/uploads/2017/12/AGREE-II-Users-Manual-and-23-item-Instrument-2009-Update-2017.pdf
https://www.agreetrust.org/wp-content/uploads/2017/12/AGREE-II-Users-Manual-and-23-item-Instrument-2009-Update-2017.pdf
https://assets.hse.ie/media/documents/VTE_Prevention_Protocol_for_In-Patients_aged_16_or_Over_with_COVID-19_or_Medic_LwAr67P.pdf
https://assets.hse.ie/media/documents/VTE_Prevention_Protocol_for_In-Patients_aged_16_or_Over_with_COVID-19_or_Medic_LwAr67P.pdf
https://assets.hse.ie/media/documents/VTE_Prevention_Protocol_for_In-Patients_aged_16_or_Over_with_COVID-19_or_Medic_LwAr67P.pdf
https://www.nice.org.uk/guidance/ng89/resources/department-of-health-vte-risk-assessment-tool-pdf-4787149213
https://www.nice.org.uk/guidance/ng89/resources/department-of-health-vte-risk-assessment-tool-pdf-4787149213
https://www.nice.org.uk/guidance/ng89/resources/department-of-health-vte-risk-assessment-tool-pdf-4787149213
https://gdt.gradepro.org/app/handbook/handbook.html
https://doi.org/10.1136/bmj-2024-081903
https://doi.org/10.1182/bloodadvances.2019000462
https://doi.org/10.1182/bloodadvances.2019000462
https://doi.org/10.1378/chest.11-2296
https://doi.org/10.1378/chest.11-2290
https://doi.org/10.1002/14651858.cd001484.pub4
https://doi.org/10.1002/14651858.cd001484.pub4
https://doi.org/10.1002/14651858.cd001922.pub3
https://doi.org/10.1136/bmj.m1309
https://doi.org/10.1016/S0140-6736(09)60941-7
https://revman.cochrane.org
https://revman.cochrane.org
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1093/qjmed/93.6.359
https://doi.org/10.1093/qjmed/93.6.359
https://doi.org/10.1161/jaha.114.001152
https://doi.org/10.1016/j.phrs.2016.08.017
https://doi.org/10.1111/bcp.16000
https://doi.org/10.1007/s10620-022-07788-y


	 International Journal of Clinical Pharmacy

Authors and Affiliations

Audrey Purcell1,2 · Fionnuala Ní Áinle3,4 · Beverley J. Hunt5 · Aurelien Delluc6 · Lara Roberts7 · Josie Jenkinson8,9,10 · 
Jennifer Hoblyn1,4 · Dolores Keating1,2 · Aoife Carolan1,2 · Eric Roche1,11,12 · Kathy Morgan13 · Richard Duffy4,14 · 
Sarah Garvey15 · Joanne Flood16 · Ann Marie O′ Neill17 · Arnav Agarwal18,19,20 

 *	 Arnav Agarwal 
	 arnav.agarwal@ualberta.ca

1	 St John of God University Hospital, Dublin, Ireland
2	 School of Pharmacy and Biomolecular Science, Royal 

College of Surgeons, Dublin, Ireland
3	 National Clinical Programme in Venous Thromboembolism, 

Health Services Executive, Dr Steeven’s Hospital, Dublin, 
Ireland

4	 School of Medicine, University College Dublin, Dublin, 
Ireland

5	 Thrombosis and Haemostasis, Guy′s and St Thomas′ NHS 
Foundation Trust, London, UK

6	 Faculty of Medicine, Department of Medicine, Division 
of Hematology, University of Ottawa, Ottawa, Canada

7	 Department of Haematological Medicine, King’s College 
Hospital NHS Foundation Trust, London, UK

8	 Surrey and Borders Partnership, NHS Foundation Trust, 
Leatherhead, UK

9	 Department of Brain Sciences, Imperial College London, 
London, UK

10	 Faculty of Old Age Psychiatry, Royal College 
of Psychiatrists, London, UK

11	 Cluain Mhuire Community Mental Health Service, Dublin, 
Ireland

12	 School of Medicine, RCSI University of Medicine 
and Health Sciences, Dublin, Ireland

13	 Pennine Care NHS Foundation Trust, Ashton‑under‑Lyne, 
UK

14	 Rotunda Hospital, Dublin, Ireland
15	 Beaumont Hospital, Dublin, Ireland
16	 Mental Health Services for Older People, North Dublin, 

Ireland
17	 Patient Partner, Dublin, Ireland
18	 Division of General Internal Medicine, Department 

of Medicine, University of Alberta, 5‑112 Clinical Sciences 
Building, 11304 – 83 Ave NW, Edmonton, AB T6G 2B7, 
Canada

19	 Department of Health Research Methods, Evidence 
and Impact, McMaster University, Hamilton, ON, Canada

20	 Division of General Internal Medicine, Department 
of Medicine, McMaster University, Hamilton, ON, Canada

http://orcid.org/0000-0002-0931-7851

	Venous thromboembolism prophylaxis in adults hospitalised for psychiatric illness: an evidence-based clinical practice guideline developed using GRADE
	Abstract
	Introduction 
	Aim 
	Method 
	Results 
	Conclusion 

	Impact statements
	Introduction
	Aim

	Method
	Standards for trustworthy guidance
	Scope of the guideline
	Guideline panel composition
	Formulation of clinical questions
	Identification of evidence
	Approach to risk stratification and estimation of baseline risks
	Estimation of treatment effects
	Moving from evidence to recommendations
	Values and preferences of adults hospitalised with psychiatric illness
	Ethics approval

	Results
	Discussion
	Conclusion
	Acknowledgements 
	References


