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 Initial Anticoagulant Management of Deep Vein 
Thrombosis/Venous Thromboembolism in Primary 

Care: Review of Current Approaches

Abstract
Background and Aims: The initial management of deep vein thrombosis is starting to happen in 
general practice. New treatments are available to allow this shift, but guidance is variable. The aim of 
this study was to understand current choices used in general practice in the UK and to determine if 
there is a more efficient treatment, considering variability observed locally.

Methods: A systematic literature review and freedom of information requests to England’s 198 clinical 
commissioning groups (CCG) were used to gather information on treatment options and current uses, 
respectively. Over 100 papers were assessed, and information from 177 CCG was obtained.

Results: There is noninferiority between injectable low-molecular-weight heparin and novel oral 
anticoagulant treatments. Fifteen CCG offered variable, but also limited, options of treatment. Patient 
choice was not necessarily considered.

Conclusion: There is variability in England on availability and choice of therapy for the initial  
management of deep vein thrombosis at present, which may also be the case elsewhere. The 
implementation of evidence-based guidelines should be carefully considered in all settings  
and countries.

INTRODUCTION

Healthcare continuously evolves, which requires 
the reassessment of management pathways  
based on new drugs becoming available and 
on clinical factors. When considering new 
medications, the costs and the efficiency are the 
main influences. Clinical factors include the costs 
of different pathways, the willingness to change 

paths from one setting to another, and the 
training required so that safety is not affected, 
among other factors. Patient choice should 
also be considered to make it easier to access 
the treatment needed, and to opt for different 
therapies with different monitoring needs. In a 
pandemic, like the current COVID-19 pandemic, 
a therapy not requiring regular blood testing of 
vulnerable or infected patients would be superior, 
but it is likely the decision would have been 
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taken beforehand, without considering this now-
important risk. 

There is an appetite to transform current  
healthcare pathways by enhancing community 
services in England,¹ for example, to prevent 
accident and emergency attendance and hospital 
admission of patients presenting with a possible 
deep vein thrombosis (DVT). In the future, 
suspected venous thromboembolism (VTE) 
management could follow similar pathways. If 
more were done in primary care, an improvement 
of patient experience as well as health outcomes 
would be expected.² DVT prevalence is 
approximately one per 1,000³ and, consequently, 
is not a common presentation to general practice. 
Clear guidance is paramount, and evidence  
behind the choice of anticoagulant initiation 
treatment and attitudes among primary 
care physicians need to be considered. 
Variability of treatment exists as in Leeds, 
the CCG recommended tinzaparin in their 
pathway for the initial management of DVT, 
while less than 20 miles away, Bradford CCG  
recommended rivaroxaban.

According to the National Institute of Clinical 
Excellence (NICE),⁴ initial treatment should 
include: “an interim 24-hour dose of a parenteral 
anticoagulant (if a proximal leg vein ultrasound 
scan cannot be carried out within 4 hours),”  
but the advice does not include novel oral 
anticoagulants (NOAC), which are also indicated 
for DVT or VTE treatment (such as apixaban⁵  
and rivaroxaban).⁶ 

As part of the feasibility of this study, the  
Cochrane library was accessed. Five Cochrane 
reviews with "deep vein thrombosis" and 
"initial treatment" in the title, abstract, or 
keywords were found. Three reviews focussed 
on pentasaccharides⁷,⁸ and non-steroidal anti-
inflammatories,⁹ which are not among the 
therapies suggested by NICE nor available in 
the pathways promoted in primary care in the 
UK. A fourth paper10 focussed on heparins alone, 
including subcutaneous unfractionated heparin 
(UFH), intravenous UFH, and low-molecular-
weight heparin (LMWH), finding no difference 
among them. The last paper, on treatment at 
home versus hospital management,11 focussed 
on LMWH and showed no clear differences 
in outcomes based on location of treatment. 
These five works did not provide answers to 

the issues at hand. The aim of this review was 
to determine what are the best options for the 
initial management of DVT in primary care, 
considering NOAC in particular, and to combine 
a systematic literature review with an assessment 
of the current practice in England. The rationale 
was that a combined approach would put theory 
and practice together, so that more robust  
conclusions would be obtained.

METHODS

An initial attempt utilising the PubMed and 
Medline databases for keyword searches of 
"deep vein thrombosis," "initial treatment," and 
"primary care" yielded only two results, one 
regarding attitudes¹¹ and the other in German. 
The authors then searched for the association of 
"deep vein thrombosis," "initial treatment," and 
"anticoagulant” in the NICE healthcare databases 
advanced search. A total of 195 articles were  
found among four of the databases accessed 
(cumulative index to nursing and allied health 
literature [CINAHL], EMBASE, Medline, and 
PubMed), although after duplications were 
removed 89 potential papers remained. Firstly, 
19 papers were excluded as they were over 20 
years old and would not adequately reflect 
current therapies, 18 were excluded as they were 
simple abstracts or posters from conferences 
and provided little information, seven papers 
were excluded due to a language barrier (three 
in German, two in Polish, one in Japanese, and 
one in Russian), and one paper was misquoted 
on the database and was not accessible. Finally, 
21 papers were excluded as the subjects of 
the studies were not related to DVT drug  
management comparisons (Figure 1). As a 
result, 23 documents were obtained and further 
assessed, including accessing referenced papers. 
There were a variety of papers that provided 
insights for the study.

Simultaneously, freedom of information requests 
were sent to 199 clinical commissioning groups 
(CCG) in England to understand whether new 
pathways, like for the initial management of 
DVT, had been provided for general practice in 
the area. The standards for quality improvement 
reporting excellence (SQUIRE) checklist¹³ was 
the most appropriate tool available for this 
type of project and was used to support the  
manuscript structure.
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RESULTS

The papers were studied in chronological order, 
looking first at long-established therapies and 
later at new medications available. This reflected 
the concept that evidence-based clinical practice 
is in continuous development, that guidelines 
need to be reviewed endlessly, and that even the 
way treatments are compared needs to evolve.

Introduction: Long-Established 
Therapies

In 2000, Douketis et al.¹⁴ focussed on factors that 
made recurrent VTE more likely to occur, such as 
the presence of cancer, chronic cardiovascular 
disease, chronic respiratory disease, or other 
clinically significant medical disease. The 

treatment options in that study were only UFH or a 
LMWH, followed by warfarin. Chong¹⁵ and Wells¹⁶ 
described similar management alternatives; they 
focussed on the possibility that home treatment 
with subcutaneous LMWH could be as effective 
as intravenous UFH. Furthermore, Harenberg¹⁷ 
concluded that LMWH was superior to  
intravenous heparin, and Hull and Pineo¹⁸ 
concluded that UFH should no longer be standard 
therapy, replaced by LMWH. NOAC were not part 
of the available therapies at the time.

Huisman and Bounameaux,¹⁹ as well as 
Schulmann,²⁰ assessed the benefits of LMWH 
and considered the benefits of a new oral 
medication, ximelagatran, but this medication 
was later withdrawn due to hepatic toxicity.²¹A 
systematic review by Akl et al.²² considered 

23 documents

70 documents

19 too old, published 
before 1999

1 misquotation

21 excluded as
clearly unrelated to

suspected DVT initial
drug treatment

NICE Healthcare Databases Advanced Search: CINAHL,
Embase, Medline, PubMed database: 195 articles

Keywords: “deep vein thrombosis” AND “initial treatment” AND “anticoagulant” 

106 duplications

7 non English/
Spanish articles

18 simple
abstracts/posters

Figure 1: Flowchart of literature review paper selection process.

CINAHL: cumulative index to nursing and allied health literature.
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that among patients with cancer, LMWH was 
probably superior to UFH. Initial anticoagulation 
for patients with confirmed or highly suspected 
DVT, according to the American College of 
Chest Physicians evidence-based clinical 
practice guidelines from 2008,²¹ included short-
term treatment with subcutaneous LMWH, 
intravenous UFH, monitored subcutaneous UFH, 
fixed-dose subcutaneous UFH, or subcutaneous 
fondaparinux. There was no preference indicated. 
Not long after, it was accepted that LMWH had 
taken over from UFH as the initial treatment  
of choice.23,24

Novel Oral Anticoagulants

In 2010, NOAC were undergoing trials and 
expected to soon be in the market.²⁴ They included 
dabigatran, targeting thrombin (factor IIa), and 
apixaban and rivaroxaban, targeting factor Xa.  
By 2013 there were limited data about NOAC to 
allow for recommendation of their use to treat  
VTE in patients with cancer.²⁵ Rivaroxaban, 
apixaban, edoxaban, and dabigatran were 
considered to have similar efficacy and safety to 
conventional standard-of-care anticoagulation. 
Because of this, according to McRae,²⁶ clinical 
judgement regarding the optimal choice of 
anticoagulant therapy for VTE should have 
been based on individual patient characteristics.  
NOAC were not commonly used, and the 
main reasons preventing their use were cost-
effectiveness and lack of a reversal agent.¹² 
Interestingly, Maervoet et al.²⁷ considered 
rivaroxaban a cost-effective therapy. 

With improved safety and effectiveness of 
medications like rivaroxaban²⁸ and edoxaban²⁹ 
compared to standard anticoagulants, NOAC 
were positioning themselves where LMHW had 
in comparison to UFH eight years earlier, and 
physicians conservatively increased their use 
of NOAC instead of LMWH.³⁰ In Europe, the 
initial VTE treatment was parenteral heparin 
in approximately 66% of cases, while NOAC 
monotherapy prescriptions represented 
approximately 19%.³¹ 

Another issue reflected in the literature was 
the switching of anticoagulant treatment once 
initiated as, for example, one analysis noted that 
among patients with cancer: “Approximately 
one-quarter of patients who initiated on LMWH 
switched to other anticoagulant agents during  

the course of treatment compared to 8% and  
5% of patients observed with warfarin and  
rivaroxaban respectively.”³² Turple et al.³³ 
suggested that physicians prescribe standard 
anticoagulation to many higher-risk patients 
before starting rivaroxaban. It was also noted 
that switching to rivaroxaban did not appear to 
adversely affect treatment outcomes, despite 
the greater presence of risk factors in those who  
were switched early.³³

Although NOAC were not commonly prescribed 
in a paper by Mausbach et al.,³⁴ it was concluded 
that ambulatory treatment was safe. Guidelines 
were changing and NOAC were considered the 
first-line therapeutic agent instead of warfarin.³⁵ 
There were still specific groups of patients where 
LMWH remained the anticoagulant of choice, 
namely pregnant women and patients who  
are obese.³⁶

Pathways in Practice

Several CCG in England have pathways that  
allow patients to start anticoagulation in primary 
care while waiting for confirmation of the 
diagnosis in secondary care. Using freedom of 
information requests to CCG, the number of 
CCG implementing community services for the 
management of DVT was identified, and the 
variability of approaches regarding the choice 
of anticoagulation noted. Among the 177 CCG 
that responded, only a few had pathways that  
involved general practitioners prescribing 
the initial anticoagulation. Three CCG had an 
injectable therapy as the initial anticoagulation: 
enoxaparin in Ipswich and East Suffolk CCG, and 
tinzaparin in Leeds CCG and Telford and Wrekin 
CCG. NOAC were the recommended initial 
therapy in the pathways of 11 CCG: apixaban in 
Brighton CCG and Sunderland CCG; apixaban or 
rivaroxaban in Eastern Cheshire CCG, Hambleton, 
Richmond, and Whitby CCG, and Northumberland 
CCG; rivaroxaban in Bradford CCG, Greater 
Huddersfield CCG, Harrogate CCG, Kernow CCG, 
and Wiltshire CCG; and a non-specified NOAC  
in Portsmouth CCG. One CCG pathway provided 
the option to choose an injectable or NOAC 
therapy, in County Durham and Darlington CCG.

Globally, NOAC have been widely used with 
or without a parenteral anticoagulant lead-in, 
but this varies geographically;³⁷ recent studies 
showed that NOAC were given to approximately 
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60% of patients on anticoagulants in Europe  
and Asia, but were given to <30% in Latin 
America and the Middle East.³⁸ Use of NOAC also 
depended on subpopulations of patients,³⁷ as  
they were less frequently used among patients 
who had cancer, chronic renal disease, heart 
failure, or prior stroke,38 despite the efficacy and 
safety of NOAC being similar to,39 or better than,⁴⁰  
LMWH in patients with cancer, for example.  
NOAC use in specific populations remains 
challenging, such as in Asian populations or 
patients with cancer.⁴¹

DISCUSSION

This study combined an extensive literature 
review with freedom of information requests on 
current practice in England. This unique approach 
provided an understanding of which evidence-
based VTE management is practised, and 
specifically which initial treatment of DVT is used 
in primary care in the UK.

Summary

Initial management of DVT no longer needs 
to be hospital based. New developments in 
pharmacology with LMWH and NOAC have 
allowed general practice to step in and offer 
patients a service that is more convenient. 
Looking at the literature available, it is clear there 
has been a progression of the options available 
for the management of VTE, and there is non-
inferiority between LMWH and NOAC. However, 
the updated Chest guidelines⁴² make a distinction 
for choice of therapy for patient subgroups: for 
patients without cancer, dabigatran, rivaroxaban, 
apixaban, or edoxaban are recommended, while 
if the patient has cancer-associated thrombosis, 
the first-line therapy is LMWH. Also of note is 
that initial parenteral anticoagulation should be  
given before dabigatran and edoxaban, but not 
before rivaroxaban and apixaban.⁴² 

General practitioners in the UK follow pathways 
designed locally, and in this study CCG approach 
was variable. Only one of the 15 CCG offering 
primary care DVT pathways allowed the 
possibility for choosing injectable therapies or 
NOAC, while the others were more restrictive. 
Considering that there is no inferiority among 
the different options currently available, 
these pathways could better accommodate  
patient choice.

Deciding between oral and injectable therapies 
is likely important to patients, but it was 
considered by only one of the CCG. Benefits of 
NOAC, including predictable dose response, 
lack of need for monitoring, reduced need for 
drug adjustment, absence of food interactions, 
and limited drug interactions,⁴³ would probably 
attract more patients compared to short-term 
injectable therapies with a probable switch 
to warfarin. In the long run, quality of life was 
comparable between NOAC and warfarin 
therapies but NOAC treatment resulted in higher 
treatment satisfaction;⁴⁴ the fact that regular 
monitoring is required with warfarin was an 
issue probably not fully considered. Discussion 
of monitoring requirements with patients should 
include risks associated with mobility and travel 
changes, because of shielding or self-isolating  
in a pandemic like the current COVID-19  
pandemic, change of address to more remote 
places, or even holiday plans.

Clinicians have different concerns to their  
patients. Issues including the need for patient 
weight to calculate the dose of LMWH, limited 
experience with this diagnosis or with prescribing 
adequate doses of NOAC, and the time 
requirements for the treatment puts additional 
pressure on general practitioners.  A recent 
survey in a hospital setting in Qatar found that  
confidence in prescribing NOAC was very 
limited⁴⁵ which should raise concerns when 
new pathways are implemented. Othieno et al.¹¹ 
showed that LMWH treatment in the community 
was no worse than hospital treatment, but 
there is a need to explore further as NOAC are 
now more commonly used. Furthermore, NOAC 
are not always prescribed appropriately⁴⁶ and 
attitudes, although explored elsewhere,12,45 
are not necessarily progressing. For clinicians, 
management plan decisions could also be 
affected by whether the patient is affected by a 
high-risk infection like COVID-19 or if the services 
are limited because of other factors.

The situation is still evolving as the systematic 
review recently published by Wang et al.,⁴⁷ in 
opposition to the recent Chest guidelines,³⁶ 
concluded that NOAC were the first choice for 
treatment in patients with cancer. NOAC are 
increasingly replacing previous agents as first 
choice for the management of VTE.
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