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Abstract

Background: Venous thromboembolism (VTE) remains a major complication after total hip
arthroplasty (THA), total knee arthroplasty (TKA), and fracture surgery. While anticoagulants such
as low-molecular-weight heparin (LMWH) and direct oral anticoagulants (DOACs) are standard,
aspirin (ASA) is increasingly considered due to its convenience, safety profile, and low cost.

Methods: We systematically reviewed randomized controlled trials (RCTs) and international
guidelines on ASA for orthopedic VTE prophylaxis. Nine RCTs and four guidelines were included.
Outcomes assessed were deep vein thrombosis (DVT), pulmonary embolism (PE), major bleeding,
and mortality.

Results: In arthroplasty, EPCAT II demonstrated that short-course rivaroxaban followed by ASA
was noninferior to extended rivaroxaban, whereas CRISTAL showed higher symptomatic VTE rates
with ASA compared to enoxaparin when used from day 0. PREVENT CLOT established ASA as
noninferior to LMWH for mortality after fracture surgery, with similar PE and bleeding rates but
slightly more distal DVTs. Smaller RCTs from Asia and South America found no major differences
between ASA and rivaroxaban, warfarin, or sequential regimens. Guidelines remain heterogeneous:
ASH (2019) provides conditional recommendations, NICE (2018/2022) and AAOS (2022) endorse
ASA in specific settings, and the 2024 European guideline emphasizes individualized prophylaxis.

Conclusions: ASA is most reliably used as extended prophylaxis after initial anticoagulation in
arthroplasty and as a pragmatic alternative to LMWH in trauma surgery. Anticoagulants remain
superior when initiated immediately after arthroplasty. ASA’s favorable safety, low cost, and oral
administration make it attractive in selected patient groups, though high-risk patients still benefit
most from anticoagulants.

Keywords: Aspirin; Venous Thromboembolism Prophylaxis; Total Joint Arthroplasty;
Orthopedic Trauma; Randomized Controlled Trials

Abbreviations

AAOS - American Academy of Orthopaedic Surgeons, ASA - Acetylsalicylic acid
(aspirin), ASH - American Society of Hematology, CADTH - Canadian Agency for Drugs and
Technologies in Health, CI - Confidence interval, CRISTAL - Comparison of Risk of Symptomatic
Thromboembolism After Knee or Hip, Arthroplasty Using Aspirin or Low-molecular-weight
heparin Trial, DVT - Deep vein thrombosis, DOAC - Direct oral anticoagulant, ERAS - Enhanced
recovery after surgery, EPCAT II - Extended Prophylaxis Comparing Aspirin and Rivaroxaban II
Trial, GI - Gastrointestinal, LMWH - Low-molecular-weight heparin, NICE - National Institute
for Health and Care Excellence, PE - Pulmonary embolism, PRISMA - Preferred Reporting Items
for Systematic Reviews and Meta-Analyses, RCT - Randomized controlled trial, THA - Total hip
arthroplasty, TKA - Total knee arthroplasty, VTE - Venous thromboembolism

Introduction

Venous thromboembolism (VTE), which includes deep vein thrombosis (DVT) and pulmonary
embolism (PE), remains one of the most serious complications following major orthopedic surgery
such as total hip arthroplasty (THA), total knee arthroplasty (TKA), and fracture fixation [10, 14].
Without prophylaxis, reported rates of asymptomatic DVT can reach 40-60% after arthroplasty,
and symptomatic events remain clinically significant despite enhanced recovery protocols [17-19].
VTE contributes to morbidity, mortality, and substantial healthcare costs, underscoring the need
for effective prevention strategies [10, 14].
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Enhanced recovery after surgery (ERAS) programs, emphasizing
multimodal analgesia, early mobilization, and
perioperative care, have contributed to reductions in VTE risk
[20, 21]. Nevertheless, pharmacologic prophylaxis remains a
cornerstone of prevention [20, 21]. Current prophylactic strategies
rely predominantly on low-molecular-weight heparins (LMWH),
vitamin K antagonists, and direct oral anticoagulants (DOACs).
While effective, these agents are associated with drawbacks such as
bleeding risk, injection-related inconvenience, need for laboratory
monitoring, and higher direct costs [17-19].

standardized

Aspirin (acetylsalicylic acid, ASA) represents a low-cost, orally
administered alternative with favorable safety characteristics [15, 16].
Its mechanism of action, through irreversible inhibition of platelet
cyclooxygenase and suppression of thromboxane A2, primarily
targets arterial thrombosis. Nonetheless, platelet activation also
contributes to venous thrombus formation, particularly in the setting
of tissue injury and inflammation [15, 16,]. These pathophysiological
insights provide the rationale for the use of ASA in VTE prophylaxis.

Several observational studies and systematic reviews have
suggested that ASA may be comparable to anticoagulants in efficacy,
while potentially conferring a lower risk of bleeding complications
[14,15]. For instance, Matharu et al. (2020) demonstrated in a large
meta-analysis that ASA is noninferior to anticoagulants in preventing
symptomatic VTE after arthroplasty [16]. Zheng et al. (2023)
confirmed similar findings across randomized and observational data
[23].

Despite  these signals, evidence remains
heterogeneous, and guideline recommendations differ markedly.
The American Society of Hematology (ASH) 2019 guidelines
permit ASA as one option but only conditionally [12], while the UK
National Institute for Health and Care Excellence (NICE) explicitly
allows ASA after TKR and sequentially after LMWH in THR [11].
The American Academy of Orthopaedic Surgeons (AAOS) endorses
ASA in typical-risk patients [AAOS], and the 2024 European update
emphasizes risk-stratified prophylaxis [13]. These discrepancies
highlight ongoing uncertainty and the need for a critical synthesis of
contemporary RCT's and guidelines.

encouraging

The aim of this review is therefore to summarize and
contextualize the current evidence from randomized controlled trials
and international guidelines on the role of ASA in orthopedic VTE
prophylaxis. This review also integrates the risk-benefit profile of
ASA, its place relative to anticoagulants, and implications for clinical
practice (see Figure 1 for the evidence hierarchy and Figure 2 for the
study selection process).

Methods

We conducted a structured review according to PRISMA
guidelines [22]. PubMed, Embase, Web of Science, and Cochrane
Library were searched through September 2025 with terms
including 'aspirin’, 'acetylsalicylic acid’, 'venous thromboembolism',
'thromboprophylaxis', ‘arthroplasty’, and 'fracture'. Inclusion criteria
were RCT's comparing ASA with anticoagulants in adults undergoing
THA, TKA, or fracture fixation, and major guidelines addressing
ASA use. Exclusion criteria were observational studies, case reports,
pediatric populations, or studies with <10 days prophylaxis. Data
extraction focused on trial design, ASA regimen, comparator, follow-
up, and outcomes.
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Figure 1: Evidence pyramid of included studies.
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Figure 2: PRISMA flow diagram.

Results

Across the nine included randomized controlled trials (RCTs),
outcomes demonstrated that aspirin (ASA) provided comparable
(VTE) prophylaxis to
anticoagulants in several orthopedic settings, though important

venous thromboembolism standard
differences emerged depending on the timing and comparator. In
arthroplasty, the large EPCAT II trial found that switching from
rivaroxaban to ASA after 5 days was noninferior to continued
rivaroxaban, with nearly identical VTE rates (0.64% vs 0.70%) and
no increase in bleeding [1]. By contrast, the CRISTAL trial reported a
significantly higher incidence of symptomatic VTE when ASA 100 mg
daily was used as sole prophylaxis from day 0 after surgery compared
with enoxaparin (3.5% vs 1.8%), although bleeding outcomes were
similar [2].
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Table 1: Characteristics of included randomized controlled trials.

Study (year) Country Population ASA regimen Comparator Duration Outcomes
EPCAT Il Rivaroxaban 5d — Rivaroxaban full . .
(Anderson 2018) Canada 3,424 THA/ITKA ASA 81 mg OD course 90d VTE, bleeding, mortality
CRISTAL (Sidhu 2022) Australia 9,711 THA/TKA ASA100mg OD  Enoxaparin 40 mg OD 90d Sympég;gitr':avm’
PREVENT CLOT Enoxaparin 30 mg . .
(O'Toole 2023) US/Canada 12,211 fractures ASA 81 mg BID BID 90d Mortality, VTE, bleeding
Zhou 2023 China 120 TKA ASA 100 mg OD R'Varoxeg;” 1omg 90d VTE, bleeding
Hongnaparak 2022 Thailand 40 TKA ASA 300 mg OD Rlvaroxa(;);n 10 mg 14d DVT, PE, bleeding
Colleoni 2018 Brazil 27 TKA ASA150mgBID | Rivaroxaban10mg 4w VTE, wound
oD complications
Jiang 2014 China 120 TKA ASA 100 mg oD + I.'MWH 5d 6w VTE, bleeding, cost
mechanical Rivaroxaban 9d
Zou 2014 China 212 TKA ASA 100 mg OD R'Varoxag’gn 10mg 4w VTE, bleeding
Lotke 1996 USA 192 THA/TKA ASA 325 mg BID Warfarin 6m VTE, PE, bleeding

Smaller RCTs from Asia and South America, including those by
Zhou, Hongnaparak, Colleoni, Jiang, Zou, and Lotke, consistently
reported no statistically significant differences between ASA and
rivaroxaban, warfarin, or sequential LMWH regimens in preventing
DVT, PE, or major bleeding [4-9]. These trials, although limited by
sample size, reinforce the general observation that ASA achieves
comparable efficacy when dosed between 81-325 mg daily or twice
daily for 2-6 weeks.

In the trauma population, the large pragmatic PREVENT CLOT
trial evaluated 12,211 patients with operatively treated fractures or
pelvic/acetabular trauma. It demonstrated that ASA 81 mg twice
daily was noninferior to LMWH for the primary endpoint of 90-day
mortality. The rates of pulmonary embolism and major bleeding were
similar, although ASA was associated with a modest increase in distal
DVT events [3].

Taken together, the RCT evidence indicates that ASA is most
reliable when used as extended prophylaxis following a short course
ofaDOAC or LMWH in arthroplasty, and as a pragmatic, noninferior
option to LMWH in trauma surgery. However, when initiated
immediately after arthroplasty as the sole agent, anticoagulants
appear more effective in reducing symptomatic VTE.

Nine RCTs and four guidelines were included
Key findings by trial:

o EPCAT II (Anderson 2018): In 3,424 THA/TKA patients,
rivaroxaban 5 days then ASA 81 mg daily was noninferior to
extended rivaroxaban for VTE (0.64% vs 0.70%) [Anderson
2018] [1].

. CRISTAL (Sidhu 2022): In 9,711 patients, ASA 100 mg
daily started from day 0 led to higher VTE (3.5% vs 1.8%)
compared to enoxaparin [Sidhu 2022] [21]. - PREVENT
CLOT (O’Toole 2023): In 12,211 fracture patients, ASA 81
mg BID was noninferior to LMWH for 90-day mortality;
distal DVT was slightly higher with ASA [O’Toole 2023] [2].

o Zhou 2023 [Zhou 2023]: In 120 TKA patients, ASA 100 mg
OD vs rivaroxaban showed no significant differences [4].

o  Hongnaparak 2022 [Hongnaparak 2022]: In 40 TKA
patients, ASA 300 mg OD vs rivaroxaban showed comparable
outcomes [5].

. Colleoni 2018 [Colleoni 2018]: In 27 TKA patients, ASA 150
mg BID vs rivaroxaban showed no difference [6].

Quality Appraisal of Included RCTs
5

Number of Studies

| ]

o High (+++) Moderate (+-+)

Low +}

Figure 3: Quality appraisal of included RCTs.

o Jiang 2014 [Jiang 2014]: In 120 TKA patients, ASA 100 mg
OD + mechanical vs LMWH-rivaroxaban showed similar
outcomes [7].

o Zou2014 [Zou 2014]: In 212 TKA patients, ASA 100 mg OD
vs rivaroxaban showed no difference [8].

o Lotke 1996 [Lotke 1996]: In 192 THA/TKA patients, ASA
325 mg BID vs warfarin showed similar efficacy [9].

Guidelines
o ASH 2019: Suggest ASA or anticoagulants for THA/TKA
(conditional, low certainty [10]).
o NICE 2018/2022: ASA permitted after TKR or following
LMWH after THR [11].
o AAOS 2022 [AAOS 2022]: Recommends ASA 81-325 mg
BID for 4-6 weeks in typical-risk patients [12].
o European 2024 [European 2024]: Emphasizes individualized
prophylaxis; ASA allowed in selected cases [13].
Discussion

The present review synthesizes evidence from nine randomized
controlled trials and four international guidelines to delineate the role
of aspirin (ASA) in venous thromboembolism (VTE) prophylaxis
following orthopedic surgery. Overall, the accumulated data confirm
that ASA is a viable prophylactic option; however, its effectiveness
and appropriateness depend strongly on patient risk profile, surgical
context, and the timing of initiation.

Comparison with anticoagulants in arthroplasty

The evidence is most robust in total hip and knee arthroplasty.
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The EPCAT II trial demonstrated that switching to ASA after a brief
course of rivaroxaban yielded outcomes indistinguishable from
extended rivaroxaban, establishing ASA as an effective continuation
strategy [1]. By contrast, CRISTAL highlighted a clear inferiority of
ASA when used as sole prophylaxis from the immediate postoperative
period, with nearly double the rate of symptomatic VTE compared
to enoxaparin, despite similar bleeding risks [2]. These findings
underscore a key clinical nuance: ASA is reliable when used as
extended prophylaxis, but anticoagulants remain indispensable
during the early high-risk window after surgery(see Table 1. for trial
details).

Evidence in trauma populations

The PREVENT CLOT trial provided compelling evidence for
trauma patients, showing ASA to be noninferior to low-molecular-
weight heparin (LMWH) with respect to all-cause mortality in over
12,000 patients [3]. Importantly, bleeding and pulmonary embolism
rates were similar, but a modest increase in distal DVT was observed
with ASA. This trial establishes ASA as a pragmatic and scalable
strategy, particularly in healthcare systems where the cost, logistics,
and adherence challenges of LMWH are prohibitive(summarized in
Table 1.).

Smaller RCTs and heterogeneity

Smaller trials conducted in Asia and South America (Zhou,
Hongnaparak, Colleoni, Jiang, Zou, Lotke) consistently demonstrated
noninferiority of ASA compared to rivaroxaban, warfarin, or
sequential LMWH regimens [4-9]. While individually underpowered
and methodologically heterogeneous, their convergence strengthens
the overall signal of comparable efficacy. Importantly, these trials
applied diverse ASA doses (81-325 mg, once or twice daily),
prophylaxis durations (2-6 weeks), and adjunctive measures
(mechanical prophylaxis in some), reflecting real-world variability
and enhancing external validity. These findings are reflected in Table
1 and the overall methodological quality is illustrated in Figure 3.

Safety considerations

Across all included trials, ASA did not increase major bleeding,
wound complications, or mortality compared with anticoagulants.
Observational studies have further suggested a lower bleeding risk
with ASA compared to DOACs [14]. This favorable safety profile is
critical in surgical patients where wound healing and reoperation risk
are paramount(see Figure 1 for evidence hierarchy).

Guideline interpretation

Guidelines remain heterogeneous in their endorsement of ASA.
The ASH 2019 guideline issues only a conditional recommendation,
citing very low certainty of evidence [10]. In contrast, NICE
(2018/2022) explicitly permits ASA monotherapy after total knee
replacement and sequential use after LMWH in total hip replacement
[11]. The AAOS perioperative toolkit recommends ASA (81-325 mg
twice daily for 4-6 weeks) for “typical-risk” patients [12], while the
2024 European guidelines emphasize individualized prophylaxis,
listing ASA as an option within tailored regimens [13]. These
discrepancies reflect varying prioritization of efficacy, safety, patient
convenience, and cost across guideline panels.The inclusion pathway
of these guidelines and trials is illustrated in the PRISMA flow
diagram (Figure 2).

Strengths and limitations of the evidence

The strengths of the evidence base include several large, pragmatic

RCTs (EPCAT II, CRISTAL, PREVENT CLOT), inclusion of diverse
geographic settings, and consistency of findings across multiple
smaller trials. Limitations include heterogeneity in comparator
agents and regimens, limited blinding in some RCTs, small sample
sizes in early studies, and variability in outcome definitions (routine
ultrasound vs symptomatic events). Furthermore, most trials excluded
very high-risk groups (e.g., prior VTE, active cancer, morbid obesity),
limiting generalizability.

Implications for clinical practice

The synthesis suggests that ASA is best employed in risk-
stratified protocols:

. As extended prophylaxis following an initial short course of
anticoagulation in arthroplasty.

o As a pragmatic alternative to LMWH in fracture patients,
particularly when resource constraints or adherence challenges exist.

. Avoided as sole agent from day 0 in arthroplasty, where
anticoagulants are superior for symptomatic VTE prevention.

Future directions

Further research should refine patient selection criteria, clarify
optimal dosing (81 vs 325 mg; once vs twice daily), and determine
ideal duration of prophylaxis across surgical subgroups. Pragmatic
cost-effectiveness studies comparing ASA and DOACs in different
health systems are warranted. Moreover, trials including higher-risk
populations are needed to establish whether ASA can safely substitute
anticoagulants in those settings.Taken together, the overall synthesis
of trial data, guidelines, and evidence grading (Table 1, Figures 1-3)
provides a comprehensive framework for contextualizing the role of
ASA in modern VTE prophylaxis.

Conclusions

This review of nine randomized controlled trials and four
international guidelines highlights the nuanced role of aspirin (ASA)
in venous thromboembolism (VTE) prophylaxis following orthopedic
surgery. The evidence consistently shows that ASA can be considered
an effective and pragmatic alternative to anticoagulants, but its utility
depends heavily on clinical context and timing of administration.

In arthroplasty, the large EPCAT II trial demonstrated that
ASA is highly effective when introduced after a short lead-in with a
direct oral anticoagulant (DOAC), producing noninferior outcomes
compared to extended rivaroxaban [1]. Conversely, the CRISTAL
trial revealed that when ASA is used as the sole prophylactic agent
from the immediate postoperative period, it is associated with
higher rates of symptomatic VITE compared to enoxaparin, despite
comparable bleeding outcomes [2]. This suggests that while ASA is
suitable as extended prophylaxis, anticoagulants remain superior
during the highest-risk early postoperative phase.

The PREVENT CLOT trial further expands the role of ASA
by showing noninferiority to LMWH in over 12,000 patients with
operatively treated fractures [3]. With similar pulmonary embolism
and bleeding rates, ASA provided a mortality benefit equivalent to
LMWH, though distal DVTs were slightly more frequent. These
findings support ASA as a practical, safe, and cost-effective strategy
in trauma surgery, especially in settings where adherence, cost, or
injection burden limit the use of LMWH.

Smaller RCTs from China, Brazil, Thailand, and the USA
consistently reinforce the overall comparability of ASA with
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rivaroxaban, warfarin, or sequential LMWH regimens [4-9].
Although individually underpowered, their convergence lends
credence to the robustness of the findings. Importantly, these studies
spanned different geographic regions and health systems, enhancing
generalizability.

Observational data such as Simon et al. (2023) further suggest
that ASA may carry a lower bleeding risk than DOACs [14]. Meta-
analyses including Matharu (2020) and Zheng (2023) confirm that
ASA provides similar efficacy with potentially improved safety
compared to oral anticoagulants [16, 23].

Guidelines reflect this heterogeneous evidence. The ASH 2019
guideline provides only conditional recommendations for ASA
use [10], while NICE explicitly permits ASA as monotherapy after
total knee replacement or sequentially after LMWH in total hip
replacement [11]. The AAOS toolkit endorses ASA for typical-
risk arthroplasty patients [12], and the 2024 European update
emphasizes individualized prophylaxis, listing ASA as an option in
selected populations [13]. These differences illustrate how guideline
committees weigh efficacy, safety, convenience, and cost differently.

Overall, the evidence indicates that ASA is most appropriately
used as extended prophylaxis in arthroplasty following a short
course of anticoagulation, and as a noninferior substitute for LMWH
in patients undergoing surgery for trauma. Its low cost, ease of
administration, and acceptable safety profile make it particularly
attractive in resource-limited or outpatient settings. However, for
immediate prophylaxis from day 0 after arthroplasty, anticoagulants
such as LMWH or DOACs remain the superior choice for reducing
symptomatic VTE.

Future research should focus on refining risk stratification to
better define which patients benefit most from ASA and on optimizing
dose and duration strategies.

Declarations
Funding: None.
Competing interests: The authors declare no competing interests.
Ethics approval and consent to participate: Not applicable.
Consent for publication: Not applicable.
Availability of data and materials: Not applicable.

Authors’ contributions: C.R. and A. H.-P. conceived the study.
M. F. performed the literature search. C. R. and M. S. drafted and
revised the manuscript. All authors approved the final version.

References

1. Anderson DR, Dunbar M, Murnaghan J, Kahn SR, Gross P, Forsythe M,
Pelet S, Fisher W, Belzile E, Dolan S, Crowther M, Bohm E, MacDonald SJ,
Gofton W, Kim P, Zukor D, Pleasance S, Andreou P, Doucette S, Theriault
C, Abianui A, Carrier M, Kovacs MJ, Rodger MA, Coyle D, Wells PS,
Vendittoli PA. Aspirin or Rivaroxaban for VTE Prophylaxis after Hip or
Knee Arthroplasty. N Engl ] Med. 2018 Feb 22; 378(8): 699-707. https://
doi.org/10.1056/nejmoal712746

2. CRISTAL Study Group; Sidhu VS, Kelly TL, Pratt N, Graves SE, Buchbinder
R, Adie S, Cashman K, Ackerman I, Bastiras D, Brighton R, Burns AWR,
Chong BH, Clavisi O, Cripps M, Dekkers M, de Steiger R, Dixon M, Ellis
A, Griffith EC, Hale D, Hansen A, Harris A, Hau R, Horsley M, James D,
Khorshid O, Kuo L, Lewis P, Lieu D, Lorimer M, MacDessi S, McCombe P,
McDougall C, Mulford J, Naylor JM, Page RS, Radovanovic J, Solomon M,
Sorial R, Summersell P, Tran P, Walter WL, Webb S, Wilson C, Wysocki

10.

1

—

12.

13.

14.

. National

D, Harris IA. Effect of Aspirin vs Enoxaparin on Symptomatic Venous
Thromboembolism in Patients Undergoing Hip or Knee Arthroplasty:
The CRISTAL Randomized Trial. JAMA. 2022 Aug 23; 328(8): 719-727.
https://doi.org/10.1001/jama.2022.13416

Major Extremity Trauma Research Consortium (METRC); O'Toole RV,
Stein DM, O'Hara NN, Frey KP, Taylor TJ, Scharfstein DO, Carlini AR,
Sudini K, Degani Y, Slobogean GP, Haut ER, Obremskey W, Firoozabadi
R, Bosse MJ, Goldhaber SZ, Marvel D, Castillo RC. Aspirin or Low-
Molecular-Weight Heparin for Thromboprophylaxis after a Fracture.
N Engl ] Med. 2023 Jan 19; 388(3): 203-213. https://doi.org/10.1056/
nejmoa2205973

Zhou LB, Wang CC, Zhang LT. et al. Effectiveness of different
antithrombotic agents in combination with tranexamic acid for venous
thromboembolism prophylaxis and blood management after total knee
replacement: a prospective randomized study. BMC Musculoskelet Disord
24, 5 (2023). https://doi.org/10.1186/s12891-022-06117-8

Hongnaparak T, Janejaturanon J, Iamthanaporn K, Tanutit P,
Yuenyongviwat V. Aspirin versus Rivaroxaban to Prevent Venous
Thromboembolism after Total Knee Arthroplasty: A Double-blinded,
Randomized Controlled Trial. Rev Bras Ortop (Sao Paulo). 2021 Oct 25;
57(5): 741-746. https://doi.org/10.1055/s-0041-1735941

Colleoni JL, Ribeiro FN, Mos PAC, Reis JP, Oliveira HR, Miura BK.
Venous thromboembolism prophylaxis after total knee arthroplasty
(TKA): Aspirin vs. rivaroxaban. Rev Bras Ortop. 2017 Dec 6; 53(1): 22-27.
https://doi.org/10.1016/j.rboe.2017.11.007

Jiang Y, Du H, Liu J, Zhou Y. Aspirin combined with mechanical measures
to prevent venous thromboembolism after total knee arthroplasty: a
randomized controlled trial. Chin Med J (Engl). 2014; 127(12): 2201-5.
https://10.3760/cma.j.issn.0366-6999.20132175

Xu J, Kanagaratnam A, Cao JY, Chaggar GS, Bruce W. A comparison of
aspirin against rivaroxaban for venous thromboembolism prophylaxis
after hip or knee arthroplasty: A meta-analysis. ] Orthop Surg
(Hong Kong). 2020 Jan-Apr; 28(1): 2309499019896024. https://doi.
org/10.1177/2309499019896024

Lotke PA, Palevsky H, Keenan AM, Meranze S, Steinberg ME, Ecker ML,
Kelley MA. Aspirin and warfarin for thromboembolic disease after total
joint arthroplasty. ClinOrthopRelat Res. 1996 Mar; (324): 251-8. https://
doi.org/10.1097/00003086-199603000-00031

Anderson D. R, Morgano G. P, Bennett C, Dentali F, Francis C. W,
Garcia D. A, Kahn S. R, Rahman M, Rajasekhar A, Rogers F. B, Smythe
M. A, Tikkinen K. A. O, Yates A. J, Baldeh T, Balduzzi S, Brozek J. L,
Ikobaltzeta I. E, Johal H, Neumann I, Wiercioch W, ... Dahm P. American
Society of Hematology 2019 guidelines for management of venous
thromboembolism: prevention of venous thromboembolism in surgical
hospitalized patients. Blood Advances. 2019; 3(23), 3898-3944. https://
doi.org/10.1182/bloodadvances.2019000975

Institute for Health and Care Excellence. Venous
thromboembolism in over 16s: reducing the risk of hospital-acquired
deepvein thrombosis or pulmonary. NICE Guideline NG89. https://www.
nice.org.uk/guidance/ng89/evidence; 2018 [accessed September20,2025].

American Academy of Orthopaedic Surgeons. Clinical Practice Guidelines
and  Perioperative  Toolkit.  https://www.aaos.org/quality/quality-
programs/clinical-practice-guidelines/; 2022 [accessed September 20,
2025].

Samama CM, Afshari A, Grenlykke L, Madsen MH, Wiberg S, Romero
CS. European guidelines on peri-operative venous thromboembolism
prophylaxis: first update.: Executive summary. Eur ] Anaesthesiol. 2024
Aug 1; 41(8): 561-569. https://doi.org/10.1097/eja.0000000000002025

Simon SJ, Patell R, Zwicker JI, Kazi DS, Hollenbeck BL. Venous
Thromboembolism in Total Hip and Total Knee Arthroplasty. JAMA
Netw Open. 2023 Dec 1; 6(12): e2345883. https://doi.org/10.1001/
jamanetworkopen.2023.45883

WebLog Open Access Publications

Wjs.2025.j1001


http://www.weblogoa.com
https://doi.org/10.1056/nejmoa1712746
https://doi.org/10.1056/nejmoa1712746
https://doi.org/10.1056/nejmoa1712746
https://doi.org/10.1056/nejmoa1712746
https://doi.org/10.1056/nejmoa1712746
https://doi.org/10.1056/nejmoa1712746
https://doi.org/10.1056/nejmoa1712746
https://doi.org/10.1056/nejmoa1712746
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1001/jama.2022.13416
https://doi.org/10.1056/nejmoa2205973
https://doi.org/10.1056/nejmoa2205973
https://doi.org/10.1056/nejmoa2205973
https://doi.org/10.1056/nejmoa2205973
https://doi.org/10.1056/nejmoa2205973
https://doi.org/10.1056/nejmoa2205973
https://doi.org/10.1056/nejmoa2205973
https://doi.org/10.1056/nejmoa2205973
https://doi.org/10.1186/s12891-022-06117-8
https://doi.org/10.1186/s12891-022-06117-8
https://doi.org/10.1186/s12891-022-06117-8
https://doi.org/10.1186/s12891-022-06117-8
https://doi.org/10.1186/s12891-022-06117-8
https://doi.org/10.1186/s12891-022-06117-8
https://doi.org/10.1055/s-0041-1735941
https://doi.org/10.1055/s-0041-1735941
https://doi.org/10.1055/s-0041-1735941
https://doi.org/10.1055/s-0041-1735941
https://doi.org/10.1055/s-0041-1735941
https://doi.org/10.1055/s-0041-1735941
https://doi.org/10.1016/j.rboe.2017.11.007
https://doi.org/10.1016/j.rboe.2017.11.007
https://doi.org/10.1016/j.rboe.2017.11.007
https://doi.org/10.1016/j.rboe.2017.11.007
https://10.3760/cma.j.issn.0366-6999.20132175
https://10.3760/cma.j.issn.0366-6999.20132175
https://10.3760/cma.j.issn.0366-6999.20132175
https://10.3760/cma.j.issn.0366-6999.20132175
https://doi.org/10.1177/2309499019896024
https://doi.org/10.1177/2309499019896024
https://doi.org/10.1177/2309499019896024
https://doi.org/10.1177/2309499019896024
https://doi.org/10.1177/2309499019896024
https://doi.org/10.1177/2309499019896024
https://doi.org/10.1097/00003086-199603000-00031
https://doi.org/10.1097/00003086-199603000-00031
https://doi.org/10.1097/00003086-199603000-00031
https://doi.org/10.1097/00003086-199603000-00031
https://doi.org/10.1097/00003086-199603000-00031
https://doi.org/10.1182/bloodadvances.2019000975
https://doi.org/10.1182/bloodadvances.2019000975
https://doi.org/10.1182/bloodadvances.2019000975
https://doi.org/10.1182/bloodadvances.2019000975
https://doi.org/10.1182/bloodadvances.2019000975
https://doi.org/10.1182/bloodadvances.2019000975
https://doi.org/10.1182/bloodadvances.2019000975
https://doi.org/10.1182/bloodadvances.2019000975
https://doi.org/10.1182/bloodadvances.2019000975
https://www.nice.org.uk/guidance/ng89/evidence
https://www.nice.org.uk/guidance/ng89/evidence
https://www.nice.org.uk/guidance/ng89/evidence
https://www.nice.org.uk/guidance/ng89/evidence
https://www.nice.org.uk/guidance/ng89/evidence
https://www.aaos.org/quality/quality-programs/clinical-practice-guidelines/
https://www.aaos.org/quality/quality-programs/clinical-practice-guidelines/
https://www.aaos.org/quality/quality-programs/clinical-practice-guidelines/
https://www.aaos.org/quality/quality-programs/clinical-practice-guidelines/
https://doi.org/10.1097/eja.0000000000002025
https://doi.org/10.1097/eja.0000000000002025
https://doi.org/10.1097/eja.0000000000002025
https://doi.org/10.1097/eja.0000000000002025
https://doi.org/10.1097/eja.0000000000002025
https://doi.org/10.1001/jamanetworkopen.2023.45883
https://doi.org/10.1001/jamanetworkopen.2023.45883
https://doi.org/10.1001/jamanetworkopen.2023.45883
https://doi.org/10.1001/jamanetworkopen.2023.45883
https://doi.org/10.1001/jamanetworkopen.2023.45883

Christian Riediger

WebLog Journal of Surgery

15.

16.

17.

18.

19.

Faour M, Piuzzi NS, Brigati DP, Klika AK, Mont MA, Barsoum WK,
Higuera CA. Low-Dose Aspirin Is Safe and Effective for Venous
Thromboembolism Prophylaxis Following Total Knee Arthroplasty.
J Arthroplasty. 2018 Jul; 33(7S): S131-S135. https://doi.org/10.1016/j.
arth.2018.03.001

Matharu GS, Kunutsor SK, Judge A, Blom AW, Whitehouse MR. Clinical
Effectiveness and Safety of Aspirin for Venous Thromboembolism
Prophylaxis After Total Hip and Knee Replacement: A Systematic Review
and Meta-analysis of Randomized Clinical Trials. JAMA Intern Med. 2020
Mar 1; 180(3): 376-384. https://doi.org/10.1001/jamainternmed.2019.6108

Falck-Ytter Y, Francis CW, Johanson NA, Curley C, Dahl OE, Schulman
S, Ortel TL, Pauker SG, Colwell CW Jr. Prevention of VTE in orthopedic
surgery patients: Antithrombotic Therapy and Prevention of Thrombosis,
9th ed: American College of Chest Physicians Evidence-Based Clinical
Practice Guidelines. Chest. 2012 Feb; 141(2 Suppl): €278S-e325S. https://
doi.org/10.1378/chest.11-2404

Ray WA, Chung CP, Stein CM, Smalley W, Zimmerman E, Dupont
WD, Hung AM, Daugherty JR, Dickson A, Murray KT. Association of
Rivaroxaban vs ApixabanWith Major Ischemic or Hemorrhagic Events in
Patients With Atrial Fibrillation. JAMA. 2021 Dec 21; 326(23): 2395-2404.
https://doi.org/10.1001/jama.2021.21222

Ingason AB, Hreinsson JP, Agustsson AS, Lund SH, Rumba E, Pélsson
DA, Reynisson IE, Gudmundsdéttir BR, Onundarson PT, Bjérnsson ES.
Rivaroxaban Is Associated With Higher Rates of Gastrointestinal Bleeding
Than Other Direct Oral Anticoagulants : A Nationwide Propensity Score-
Weighted Study. Ann Intern Med. 2021 Nov; 174(11): 1493-1502. https://
doi.org/10.7326/m21-1474

20.

2

—_

22.

23.

Soffin EM, YaDeau JT. Enhanced recovery after surgery for primary hip
and knee arthroplasty: a review of the evidence. Br ] Anaesth. 2016 Dec;
117(suppl 3): iii62-iii72. https://doi.org/10.1093/bja/aew362

. Chatsis V, Visintini S. Early Mobilization for Patients with Venous

Thromboembolism: A Review of Clinical Effectiveness and Guidelines
[Internet]. Ottawa (ON): Canadian Agency for Drugs and Technologies
in Health; 2018 Jan 17. https://www.ncbi.nlm.nih.gov/books/NBK531715/

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow
CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, Chou R, Glanville J,
Grimshaw JM, Hrébjartsson A, Lalu MM, Li T, Loder EW, Mayo-Wilson
E, McDonald S, McGuinness LA, Stewart LA, Thomas J, Tricco AC, Welch
VA, Whiting P, Moher D. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ. 2021 Mar 29; 372: n71.
https://doi.org/10.1136/bmj.n71

Zheng X, Nong L, Song Y, Han L, Zhang Y, Yin Q, Bian Y. Comparison
of efficacy and safety between aspirin and oral anticoagulants for venous
thromboembolism prophylaxis after major orthopaedic surgery: a meta-
analysis of randomized clinical trials. Front Pharmacol. 2024 Jan 8; 14:
1326224. https://doi.org/10.3389/fphar.2023.1326224

WebLog Open Access Publications

Wjs.2025.j1001


http://www.weblogoa.com
https://doi.org/10.1016/j.arth.2018.03.001
https://doi.org/10.1016/j.arth.2018.03.001
https://doi.org/10.1016/j.arth.2018.03.001
https://doi.org/10.1016/j.arth.2018.03.001
https://doi.org/10.1016/j.arth.2018.03.001
https://doi.org/10.1016/j.arth.2018.03.001
https://doi.org/10.1001/jamainternmed.2019.6108
https://doi.org/10.1378/chest.11-2404
https://doi.org/10.1378/chest.11-2404
https://doi.org/10.1378/chest.11-2404
https://doi.org/10.1378/chest.11-2404
https://doi.org/10.1378/chest.11-2404
https://doi.org/10.1378/chest.11-2404
https://doi.org/10.1378/chest.11-2404
https://doi.org/10.1001/jama.2021.21222
https://doi.org/10.1001/jama.2021.21222
https://doi.org/10.1001/jama.2021.21222
https://doi.org/10.1001/jama.2021.21222
https://doi.org/10.1001/jama.2021.21222
https://doi.org/10.7326/m21-1474
https://doi.org/10.7326/m21-1474
https://doi.org/10.7326/m21-1474
https://doi.org/10.7326/m21-1474
https://doi.org/10.7326/m21-1474
https://doi.org/10.7326/m21-1474
https://doi.org/10.7326/m21-1474
https://doi.org/10.1093/bja/aew362
https://doi.org/10.1093/bja/aew362
https://doi.org/10.1093/bja/aew362
https://www.ncbi.nlm.nih.gov/books/NBK531715/
https://www.ncbi.nlm.nih.gov/books/NBK531715/
https://www.ncbi.nlm.nih.gov/books/NBK531715/
https://www.ncbi.nlm.nih.gov/books/NBK531715/
https://www.ncbi.nlm.nih.gov/books/NBK531715/
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.3389/fphar.2023.1326224
https://doi.org/10.3389/fphar.2023.1326224
https://doi.org/10.3389/fphar.2023.1326224
https://doi.org/10.3389/fphar.2023.1326224
https://doi.org/10.3389/fphar.2023.1326224
https://doi.org/10.3389/fphar.2023.1326224

	Title
	Abstract
	Abbreviations
	Introduction
	Methods
	Results
	Nine RCTs and four guidelines were included
	Guidelines

	Discussion
	Comparison with anticoagulants in arthroplasty
	Evidence in trauma populations
	Smaller RCTs and heterogeneity
	Safety considerations
	Guideline interpretation
	Strengths and limitations of the evidence
	Implications for clinical practice
	Future directions

	Conclusions
	Declarations
	References
	Table 1
	Figure 1
	Figure 2
	Figure 3

