
J Health Pol Manage Vol 5 No 2 March 2022 18

INTRODUCTION 

More than 200 million persons worldwide get significant non-cardiac 
surgery each year. 1 Surgery raises the risk of deep vein thrombosis and 

pulmonary embolism, as well as venous thromboembolism. 2 Antithrombotic 
medications lessen the risk of venous thromboembolism after surgery, but 
they also raise the risk of bleeding [1]. 345 Recommending a medicine for 
thromboprophylaxis should be based on the projected net effect based on 
the risk of venous thromboembolism and hemorrhage. Patients undergoing 
orthopedic and non-orthopedic surgery have separate recommendations in 
existing evidence-based guidelines. Elective major orthopedic surgery (e.g., 
total joint arthroplasty) has been linked to a 5-percentage-point increase in 
the risk of symptomatic venous thromboembolism (deep vein thrombosis, 
pulmonary embolism, or both) in the first 35 days after surgery [2].

Given the severity of the risk, researchers conducted numerous 
randomized controlled studies in this surgical population to compare 
different active medicines for thromboprophylaxis to each other and to no 
active treatment. This body of evidence has led guideline panels to either 
recommend or dismiss pharmacological treatment as a prophylaxis for total 
joint arthroplasty in patients who do not have a high risk of bleeding [3]. 
Other types of non-cardiac surgery have a substantially higher risk of venous 
thromboembolism. There is less evidence from randomized controlled studies 
on pharmacological treatment for thromboprophylaxis in non-cardiac, non-
orthopedics procedures. As a result, current thromboprophylaxis guidelines 
for non-cardiac, non-orthopedic procedures emphasize the estimated risk of 
venous thromboembolism based on the individual surgery and circumstances 
connected to the surgery more typically include less forceful or conditional 
suggestions for the patient (e.g., malignancy vs. non-malignancy as the reason 
for surgery) [4].

The optimal choice of thromboprophylaxis medication for orthopedic 
and other non-cardiac operations is yet unknown. LMWH and direct 
oral anticoagulants are among the most investigated drugs in orthopedics 
surgery [5]. Most guidelines have recommended direct oral anticoagulants 
as an alternative to LMWH since they were first introduced to the market. 
Direct oral anticoagulants were recently recommended over LMWH for 
thromboprophylaxis by the American Society of Hematology, based on direct 
comparative evidence on efficacy and safety, as well as cost effectiveness, 
equity, acceptance, and feasibility. The data on impacts, on the other hand, 

was given a moderate level of assurance due to the imprecision of the 
estimates. Because of the paucity of randomized controlled trials for non-
orthopedics procedures, current guidelines do not recommend direct oral 
anticoagulants as a thromboprophylaxis alternative and LMWH is routinely 
used by clinicians in practice. In fact, most patients would select an oral 
prophylactic treatment over a parenteral agent, especially if blood testing for 
monitoring is not required; when patients choose a parenteral agent over 
an oral medication, it is usually due to a perceived greater efficacy or faster 
effect [6]. We conducted a comprehensive review and network meta-analysis 
of existing randomized controlled trials comparing LMWH, direct oral 
anticoagulants, and no active treatment for thromboprophylaxis in patients 
undergoing non-cardiac surgery based on this baseline evidence.

Randomized controlled trials including patients aged 18 years or older 
who were undergoing major non-cardiac surgery, such as major general 
surgery, urological and gynecological surgery, orthopedics surgery, and 
thoracic surgery, using open, laparoscopic, or robotic techniques, were 
eligible. Only randomized controlled trials were included because they are 
the most appropriate design for an intervention kind of research issue, and 
we expected to locate studies that used this design to answer our research 
question. We had already ruled out studies in vascular surgery, neurology, 
and trauma surgery (including fracture repair) [7]. Because of the nature of 
these surgeries (e.g., surgery involving the circulatory system is frequently 
associated with antithrombotic treatment for other reasons, or with abnormal 
bleeding), we believe that evaluating thromboprophylaxis in these surgeries 
requires special efficacy and safety considerations activation and operation 
of the coagulopathy system (for example, in trauma), or the necessity to 
examine certain relevant outcomes (e.g., intracranial bleeding).

DISCUSSION

Symptomatic venous thromboembolism happened in 235 patients (0.78 
percent) in 25 trials involving 30 230 patients; symptomatic pulmonary 
embolism occurred in 100 patients (0.25 percent) in 61 studies involving 
40 588 patients; symptomatic proximal deep vein thrombosis occurred 
in 42 patients (0.95 percent) in 13 studies involving 4343 patients; and 
symptomatic deep vein thrombosis occurred in 173 patients (0.53 percent) 
When compared to low dose LMWH (odds ratio 0.53, 95 percent confidence 
interval 0.32 to 0.89) [8], direct oral anticoagulants were associated with a 
significant (P=0.02) reduction in symptomatic venous thromboembolism, but 
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ABSTRACT

To compare the advantages and risks of direct oral anticoagulants against 
low molecular weight heparin for thromboprophylaxis in individuals 
having non-cardiac surgery. Randomized controlled trials comparing low 
molecular weight heparin (prophylactic (low) or greater dose) with direct 
oral anticoagulants or no active therapy in adults having non-cardiac 

surgery were chosen. Symptomatic venous thromboembolism, symptomatic 
pulmonary embolism, and severe hemorrhage were the main outcomes. For 
network meta-analyses, the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) criteria were utilized. When compared to 
no active treatment, direct oral anticoagulants and low molecular weight 
heparin reduced venous thromboembolism but probably increased severe 
hemorrhage to a similar level. Direct oral anticoagulants are more likely than 
prophylactic low molecular weight heparin to prevent symptomatic venous 
thromboembolism. . 
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not when compared to high dose LMWH (0.93, 0.51 to 1.71); the evidence 
was moderately certain. On symptomatic pulmonary embolism, there was no 
significant difference between the network choices; however, the certainty of 
the network options was lower. Major bleeding was defined in various ways in 
each experiment, but it usually included fatal hemorrhage, bleeding in vital 
organs, bleeding that caused a specified drop in hemoglobin concentration, 
and bleeding that required reoperation. 345 patients (0.84 percent) suffered 
serious bleeding in 55 trials including 41 023 people [9]. When compared 
to no active therapy, all drugs were linked to a significant increase in severe 
bleeding (P=0.002 for low dose LMWH, from direct comparison; P=0.006 
for high dose LMWH; P=0.04 for direct oral anticoagulants; certainty of 
evidence moderate to high).

We found evidence of moderate-to-high certainty that LMWH and direct 
oral anticoagulants reduce venous thromboembolic events of any extension 
associated with symptoms compared to no active treatment in a systematic 
review and network meta-analysis involving more than 45000 patients 
undergoing non-cardiac surgery across 68 randomized controlled trials, 
with point estimates for odds ratios between 0.17 and 0.33 [10]. Direct oral 
anticoagulants are likely to reduce symptomatic venous thromboembolism 
more effectively than LMWH at the most common preventive dose (odds 
ratio 0.53, 95 % confidence interval 0.32 to 0.89). There was no difference 
in efficacy between LMWH at a conventional preventive dose and LMWH 
at higher (intermediate) doses, according to the research. On symptomatic 
pulmonary embolism, we were unable to identify a meaningful relative 
treatment impact [11]. With point estimates for odds ratios ranging from 
2.01 to 3.07, the evidence was moderate to high that all active medicines 
enhance severe bleeding when compared to no active treatment. When 
compared to low dose LMWH, LMWH at higher than prophylactic doses 
probably increase the risk (1.87, 1.06 to 3.31).

The absolute event rates for symptomatic venous thromboembolism 
outcomes and significant bleeding were low (1% on average) throughout 
the included studies; the rate of symptomatic pulmonary embolism was very 
low (0.3%) [12]. As a result of this finding, there were only minor absolute 
differences between active medications and no active treatment, as well as 
between various agents. Overall, this finding emphasizes the importance of 
weighing the benefits of thromboprophylaxis against the risks, taking into 
account both relative treatment effects and how they translate into absolute 
rate differences. Our study’s strong point is that we were able to acquire 
higher accuracy estimates of relative treatment effects, despite the fact that 
we only looked at symptomatic venous thromboembolism occurrences. 
These occurrences are more important to patients, although they should 
be less common than venous thromboembolism, which is detected through 
systematic screening and counted as an outcome independent of symptoms 
[13]. In addition, we calculated impacts for comparisons that were not 
directly investigated in previous research (eg, comparisons including direct 
oral anticoagulants in non-orthopedics surgeries).

Our research has some limitations. The premise of transitivity served as 
the foundation for our research. In network meta-analyses, transitivity is the 
assumption that indirect comparisons (AC and BC) accurately predict the 
unobserved head-to-head comparison (AB). This assumption also means that 
the studies’ distributions of possible effect modifiers are sufficiently close for 
indirect comparisons to be an acceptable way of comparing two treatment 
choices. We used a variety of methods to reduce and verify this assumption, 
as well as explore for potential sources of heterogeneity or effect modifiers. 
Our subgroup and meta-regression analyses [14], on the other hand, had 
insufficient power and could only be used for exploratory purposes. We 
had a modest number of studies in non-orthopedics surgery for the kind of 
surgical setting as a putative effect modifier, as expected There is only one 
current research on direct oral anticoagulants in this scenario (only six of 25 
for symptomatic venous thromboembolism).

The effect of low dosage LMWH versus no active therapy was found to 
have a significant (quantitative) interaction (P=0.04), with a bigger and more 
precise effect in non-orthopedics procedures than orthopedics surgeries 
. However, the results of two small, single-center, randomized controlled 
trials in patients undergoing general surgery (mostly cancer resections) that 
found a high rate of symptomatic venous thromboembolism in the control 
group (7.4% and 13.8%, respectively) and extreme relative risk reductions 
of these events with prophylactic LMWH (odds ratios >10), prompted 
these analyses. Another drawback is that we focused solely on LMWH 
and direct oral anticoagulants, ignoring additional thromboprophylaxis 
medication choices such as unfractionated heparin, fondaparinux, vitamin 
K antagonists, and aspirin. However, we chose to take a pragmatic approach 
and look at medicines that have been more thoroughly investigated for 

thromboprophylaxis and may be more appealing alternatives to assess in any 
future study that our data may inform.

CONCLUSION

We found that both direct oral anticoagulants and LMWH are likely to 
minimize symptomatic venous thromboembolism in major non-cardiac 
surgery, with direct oral anticoagulants being more effective than LMWH 
at the recommended preventive dose. All of the pharmacological therapy 
alternatives are likely to make you bleed more. Our study offered thorough 
data on relative treatment effects utilizing a network meta-analysis technique 
and an emphasis on symptomatic occurrences. Many of our estimates were 
based on data with a moderate to high level of certainty and can be used 
to make decisions. We found that pulmonary embolism is uncommon 
after non-cardiac surgery, and that overall reported rates of symptomatic 
thrombotic events and significant bleeding events are low (less than 1%), 
albeit there may be variations across surgical groups and centers. As a result, 
we emphasize the importance of putting our research findings to good use 
for a net effect assessment of perioperative thromboprophylaxis that takes 
these additional parameters into consideration.
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