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1  |  INTRODUC TION

Venous thromboembolism (VTE) mostly manifests as deep vein 
thrombosis (DVT) and pulmonary embolism. It has an estimated in-
cidence of approximately 1.0– 2.7 cases per 1000 person,1 of which 
a substantial proportion (up to 60%) are associated with a hospital 
admission	in	the	previous	90 days.1,2 Although most VTE events oc-
curring during hospitalization are not associated with symptoms and 
their clinical impact is probably not substantial, about 65% of the 
events may be preventable by appropriate thromboprophylaxis.1,2 
Despite this, institution of thromboprophylaxis is still unsatisfactory 
among hospitalized patients with marked geographic differences.1,2

Several randomized clinical trials (RCTs) and guidelines have ad-
dressed the issue of thromboprophylaxis in hospitalized patients and 

recommended strategies to assess patients' risk and thrombopro-
phylaxis.2– 14 Simple and validated risk assessment models (RAMs) 
are available to assist physicians in selecting patients who are at high 
risk for VTE. However, some concepts employed are imprecise or 
not appropriately defined.2– 14 The aim of this article is to highlight 
these issues as well as the unmet definitions in thromboprophylaxis 
in hospitalized patients based on selected RCTs and guidelines.

2  |  DUR ATION OF REDUCED MOBILIT Y 
A S A RISK FAC TOR FOR V TE

The concept of reduced mobility has been vaguely described in 
studies addressing thromboprophylaxis in hospitalized patients. 
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Abstract
Up to about 60% of venous thromboembolic events in a community are associated 
with hospitalization, and most can be prevented by appropriate thromboprophy-
laxis. Several randomized clinical trials and guidelines have addressed the issue of 
thromboprophylaxis in hospitalized patients and recommended strategies to assess 
patients' risk and thromboprophylaxis. Simple and validated risk assessment models 
are available to assist physicians in selecting patients who are at high risk for VTE, in 
whom thromboprophylaxis should be used. However, some concepts employed are 
imprecise or not appropriately defined. Indeed, there has been wide variation in the 
onset, duration, and adequacy of thromboprophylaxis, as well as in the definition of 
some risk factors. In this article, we highlight these issues and the unmet definitions 
in thromboprophylaxis in hospitalized patients mainly by addressing selected rand-
omized clinical trials and guidelines.
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Duration of reduced mobility as a risk factor for VTE ranged from 
24 h	prior	to	hospital	admission	to	14 days.15 The American College 
of Chest Physicians (ACCP) guideline4 recommends thrombo-
prophylaxis for those at high risk of VTE while reduced mobility per-
sists or until hospital discharge. However, it does not specify any 
parameter of reduced mobility, such as its minimum or maximum 
length.4 In the International Medical Prevention Registry on Venous 
Thromboembolism (IMPROVE) RAM, decreased mobility is consid-
ered	when	it	is	present	for	at	least	7 days.5 In the Padua Prediction 
Score (PPS),16 reduced mobility length is considered when it oc-
curs	for	3	or	more	days.	The	National	Institute	for	Health	and	Care	
Excellence (NICE)6 defines reduced mobility as a risk factor for VTE 
when there is significant reduction of mobility, that is, when indi-
viduals are bedbound, unable to walk without help, or likely to stay a 
substantial proportion of the day in a chair or in bed.6 Therefore, re-
duced mobility has a wide variability of definitions, requiring further 
refinement and research for standardization as a risk factor for VTE.

3  |  ADEQUACY OF 
THROMBOPROPHYL A XIS

Adequacy of thromboprophylaxis has been poorly addressed across 
studies.2 Furthermore, there has been a wide inconsistency of the 
definition in studies and guidelines.3–	6 The ACCP guideline has pro-
posed three main attributes for appropriate thromboprophylaxis4: 
(i) Patients at increased VTE risk should receive pharmacological 
thromboprophylaxis at an appropriate dosage; (ii) patients at low risk 
for VTE should not receive pharmacological thromboprophylaxis; (iii) 
patients at high risk of VTE and high risk of bleeding should receive 
mechanical thromboprophylaxis. In addition, the ACCP guideline 
states that an appropriate thromboprophylaxis shall be prescribed 
for	6–	21 days,	until	full	mobility	is	restored,	or	until	discharge	from	
hospital, whichever comes first.4

Adequacy of thromboprophylaxis has also been proposed 
by some studies, although with different criteria.16– 19 Some au-
thors17– 19 have followed the definitions of the ACCP guideline, while 
two of them17,18 refined the criteria. For those, thromboprophylaxis 
was considered as adequate if all the following conditions were ful-
filled: (i) The prophylactic agent was prescribed as recommended by 
the ACCP guideline, by using the same type, dose, and frequency of 
administration; (ii) thromboprophylaxis was regularly prescribed for 
at	 least	 7 days,	 until	 full	mobility	 or	 hospital	 discharge,	whichever	
came	first;	and	(iii)	prophylaxis	was	initiated	within	24 h	of	hospital	
admission.17,18

Barbar et al.16 proposed another definition for adequate throm-
boprophylaxis,	 which	 included	 implementation	 within	 48 h	 of	
hospital admission, daily administration of a minimum dose of un-
fractionated heparin (UFH), low- molecular- weight heparin (LMWH), 
or fondaparinux, which should be used for at least 80% of the hos-
pital stay.

In RCT, adequacy of thromboprophylaxis has not been defined 
enough for allowing medical care standardization and comparison 

between studies.7– 14 Furthermore, guidelines lack important attri-
butes for defining adequacy of thromboprophylaxis, such as start 
and duration of thromboprophylaxis.3–	6 Therefore, well- defined 
and reproducible criteria are warranted and may improve clinical 
care and comparability of thromboprophylaxis efficacy between 
studies.

4  |  UNMET DEFINITIONS IN GUIDELINES

To evaluate the recommendation about risk assessment tools for 
hospitalized patients, we selected four recently published guide-
lines: (i) American College of Physicians (ACP),3 (ii) ACCP,4 (iii) NICE,6 
and (iv) American Society of Hematology (ASH)5 (Table 1). All four 
guidelines recommend to ascertain VTE risk in hospitalized patients 
at hospital admission. The ACP and NICE do not recommend a spe-
cific RAM, but both recommend risk assessment for VTE for all pa-
tients at hospital admission. NICE6 adopts two stages of VTE risk 
assessment: (i) assessment of the level of mobility and (ii) identifica-
tion	of	VTE	risk	factors,	including	active	cancer,	age above 60 years,	
and known thrombophilia, among others.6 Conversely, the ACCP 
and ASH guidelines recommend RAMs for individual VTE risk clas-
sification but diverge from each other regarding the selection of the 
tool.4,5 The ACCP guideline suggests the PPS, and the ASH guideline 
suggests either PPS or IMPROVE.4,5 Although both tools (PPS and 
IMPROVE) have been externally validated and are widely used for 
VTE risk assessment, their ability to predict VTE risk is considered 
to be moderate.2,20

Despite ACP,3 ACCP,4 NICE,6 and ASH5 guidelines agree upon 
the use of pharmacological thromboprophylaxis in patients at risk of 
VTE, only NICE6 defines when to start thromboprophylaxis, which 
is	as	soon	as	possible	and	within	14 h	of	admission,	unless	otherwise	
stated.6

Regarding the type of anticoagulant for thromboprophylaxis, all 
four guidelines agree upon the use of LMWH, UFH (two or three 
subcutaneous doses per day) or fondaparinux. NICE recommends 
LMWH as the first option,6 although there are no data supporting 
superiority of a specific type of heparin over the other.6

In the ACCP guideline, thromboprophylaxis is recommended 
for	 a	period	of	6–	21 days,	while	NICE	 recommends	at	 least	7 days	
with no upper limit.4,6 There is no recommendation for the duration 
of thromboprophylaxis in the ASH and ACP guidelines.3,5 All four 
guidelines recommend against extended thromboprophylaxis be-
yond hospital discharge for medical patients.3–	6

5  |  UNMET DEFINITIONS AND 
OUTCOMES ON R ANDOMIZED 
CLINIC AL TRIAL S ADDRESSING 
THROMBOPROPHYL A XIS

We evaluated definitions of thromboprophylaxis in eight large RCTs, 
which included more than 1000 hospitalized medical patients at risk 
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for VTE receiving heparin (UFH or LMWH)7– 10 or direct oral antico-
agulants (DOACs).11– 14 The MEDENOX,7 EXCLAIM,9 LIFENOX,10 and 
PREVENT8 RCTs compared enoxaparin7,9,10 or dalteparin8 with pla-
cebo. The ADOPT,11 MAGELLAN,12 APEX,13 and MARINER14 studies 
compared apixaban with enoxaparin, rivaroxaban with enoxaparin, be-
trixaban with enoxaparin, and rivaroxaban with placebo, respectively.

The RCTs that evaluated thromboprophylaxis with heparin in hos-
pitalized patients showed discrepancies on parameters of efficacy 
outcomes.7– 10 For instance, the MEDENOX7 and PREVENT8 trials 
compared	enoxaparin	(4000 IU	and	2000 IU	once	daily)	or	dalteparin	
(5000 IU	 once	 daily)	with	 placebo	 for	 different	 periods:	 6–	14 days	
and	14 days,	respectively.	The	EXCLAIM9 trial compared enoxaparin 
(4000 IU	once	daily)	with	placebo	for	a	period	of	28 ± 4 days.	Unlike	
the other trials, the LIFENOX10	compared	enoxaparin	(4000 IU	once	
daily)	for	10 ± 4 days	with	placebo	in	patients	using	graduated	elastic	
compression stockings.

The RCTs assessing the use of DOACs also showed different 
durations of the extended thromboprophylaxis. For instance, in 
the ADOPT trial,11 apixaban (2.5 mg twice daily) was prescribed 
for	 30 days;	 in	 MAGELLAN,12 rivaroxaban 10 mg was prescribed 
once	daily	 for	35 ± 4 days;	 in	APEX,13	betrixaban	80 mg	once	daily	
was	used	for	35–	42 days;	and	in	the	MARINER14 study, rivaroxaban 
10	mg	was	prescribed	once	daily	for	45 days.

The RCTs evaluating DOACs also showed differences regarding 
efficacy parameters when compared with the RCTs with heparin. In 
the RCTs with heparin, there is variability in the comparison between 
primary outcomes. In LIFENOX,10 the primary outcome was death 
and not VTE. In the other three studies with heparin (MEDENOX,7 
PREVENT,8 and EXCLAIM9), the primary outcome was the occur-
rence of VTE, but with different outcome measures: In MEDENOX,7 
outcome	was	measured	after	14 days,	in	PREVENT8	at	21 days,	and	
in EXCLAIM9	in	28 days.	In	the	RTCs	with	DOAC,	the	time	to	evalu-
ate	VTE	efficacy	outcome	varied	from	30	to	45 days:	in	ADOPT11 it 
was	30 days,	in	MAGELLAN12	35 days,	in	APEX13	35	to	42 days,	and	
in MARINER14	45 days.

Thus, we conclude that RCTs and guidelines addressing phar-
macological thromboprophylaxis in hospitalized patients, although 
available for several years, do not use harmonized definitions, risk 
assessment models, or criteria for appropriate thromboprophylaxis. 
To advance the field, it is time for harmonization of these compo-
nents in both guidelines and clinical trials.
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