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Abstract

Inflammatory bowel disease (IBD) patients have an in-
creased risk of venous thromboembolism (VTE), which
represents a significant cause of morbidity and mor-
tality. The most common sites of VTE in IBD patients
are the deep veins of the legs and pulmonary system,
followed by the portal and mesenteric veins. However,
other sites may also be involved, such as the cere-
brovascular and retinal veins. The aetiology of VTE is
multifactorial, including both inherited and acquired risk
factors that, when simultaneously present, multiply the
risk to the patient. VTE prevention involves correcting
modifiable risk factors, such as disease activity, vitamin
deficiency, dehydration and prolonged immobilisation.
The role of mechanical and pharmacological prophylaxis
against VTE using anticoagulants is also crucial. How-
ever, although guidelines recommend thromboprophy-
laxis for IBD patients, this method is still poorly imple-
mented because of concerns about its safety and a lack
of awareness of the magnitude of thrombotic risk in
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these patients. Further efforts are required to increase
the rate of pharmacological prevention of VTE in IBD
patients to avoid preventable morbidity and mortality.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Inflammatory bowel diseases (IBD) patients
have an increased risk of venous thromboembolism
(VTE) that represents a significant cause of morbid-
ity and mortality. The prevention of VTE involves the
correction of modifiable risk factors, such as: disease
activity, vitamin deficiency, dehydration and prolonged
immobilization. Essential is also the role of mechani-
cal and pharmacological prophylaxis. However, throm-
boprophylaxis in IBD patients, although guideline-
recommended is still poorly implemented because
of concerns about its safety and, over all, the lack of
awareness of the magnitude of thrombotic risk in these
patients. Further efforts are required to increase the
rate of pharmacological prevention of VTE in IBD so to
avoid some preventable morbidity and mortality.
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INTRODUCTION
Inflammatory bowel diseases (IBD), including Crohn’s dis-
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ease (CD) and ulcerative colitis (UC), ate chronic disot-
ders that predominantly affect the bowel; however, IBD
can also be associated with numerous extraintestinal com-
plications. Among these complications, venous thrombo-
embolism (VTE) is particularly important, due to both its
high prevalence and its significant morbidity and mortal-
ity!"”. However, despite extensive evidence supporting
the association between IBD and VTE, among physi-
cians, there is still a lack of recognition of this risk, with
dangerous consequences for patientsIS’m]. Thus, the aim
of this review is to summarise the most recent evidence
regarding the prevention and treatment of VTE in IBD
patients in light of the newest epidemiological data on
this feared association.

EPIDEMIOLOGY AND CLINICAL
FEATURES OF VTE IN IBD PATIENTS

Epidemiological data

IBD patients have a 2- to 3-fold increased risk of devel-
oping deep venous thrombosis (DVT) and pulmonary
embolism (PE) compared with the general popula-
tion", In their population-based cohort study, Ber-
nstein e a/”' found an incidence rate of DVT of 30.7
per 10000 person-years in IBD patients (30.0 for UC
patients and 31.4 for CD patients) and 14.9 per 10000
person-years for PE in the entire IBD population (19.8
for UC and 10.3 for CD). The overall relative risk (RR)
of VTE reported in this study was of 3.47 (95%CI:
2.94-4.09)". These findings were confirmed by a recent,
large population-based study from Denmark reporting
an incidence rate of VIE of 24 per 10000 person-years
among IBD patients (24.4 for UC patients and 23.3 for
CD) compared with an incidence rate of 13.4 per 10000
person-years in a non-IBD cohort matched for age and
genderm. Although the incidence of VTE increases
with age, the highest RR for VIE was observed among
patients younger than 40 years of age[m, whereas no sig-
nificant differences linked to sex or the type of IBD were
found""”. VTE occurred more frequently during phases
of active disease and in patients with extended disease
(pancolitis in UC patients and extensive colonic involve-
ment in CD)"". Recently, Grainge ef al” conducted an
epidemiological study that aimed to quantify the risk of
VTE during different activity phases of IBD. The re-
searchers confirmed that IBD patients had the highest
risk of VTE at the time of a flare (hazard ratio of 8.4
compared with controls), although an increased risk still
persisted during disease quiescence (hazard ratio of 2.1
compared with controls). These findings support the hy-
pothesis of a procoagulant tendency in IBD patients[z’m.
Indeed, Miehsler ¢ o/ demonstrated that VTE is a spe-
cific feature of IBD because neither rtheumatoid arthritis,
another chronic inflammatory disease, nor celiac disease,
another chronic bowel disease, was accompanied by an
increased risk of VIE compared with controls. Fur-
thermore, these data were confirmed by the finding that
among 17 chronic illnesses that were evaluated using the
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United Kingdom primary care General Practice Research
Database, only cancer and heart failure carried a greater
tisk of VTE than IBD did"*. Interestingly, another study
reported that the RR of VTE in pregnant females with
IBD was even greater than in pregnant females without
IBD with an OR of 8.44 (95%CI: 3.71-19.20) for UC and
6.12 (95%CI: 2.91-12.9) for CD""’. Regarding the mortal-
ity rate in patients with IBD and VTE, the existing data
indicate, significant 2.5-fold-increased odds of mortality
associated with VTE-related hospitalisations compared
with non-VTE-related hospitalisations[s]. In addition, a
revisit of a series of 98 IBD patients with VTE evaluated
at the Mayo Clinic over a decade (1990-2000) reported a
22% mortality rate!”, which is similar to the 18% mortal-
ity rate that was reported in a cohort of IBD patients

with VTE two decades earlier at the same institution'”.

VTE location

VTE occurs primarily in the deep veins of the legs and in
the pulmonary system and, less frequently, in the cerebro-
vascular system, portal vein, retinal vein, and mesenteric
veins (Figure 1), Recently, a cohort study aimed to
determine the location and clinical features of the first
VTE in IBD patients and confirmed this ﬁndingm. Oof
157 IBD patients with a history of VTE, 142 (90.4%) had
DVT and/ort PE, whereas 15 (9.6%) had cerebral, portal,

. . . . . - [18
mesenteric, splenic or internal jugular vein thrombosis' .

Risk factors for VTE

Although a detailed exploration of risk factors is be-
yond the scope of this review, we must remember that
VTE in patients with IBD is a multifactorial event that
involves both hereditary and acquired factors that can
coexist, thereby multiplying the individual prothrombotic
risk™""”. The main modifiable acquired risk factors for
VTE in IBD patients are reported in Table 1. Several are
intuitively more frequent in IBD patients compared with
the general population, such as dehydration, indwelling
catheters, prolonged immobilisation, hyperhomocyste-
inaemia, surgical interventions, and active disease with
an “inflammatory burden”. The mutual interactions
between inflammation and coagulation have been ex-
tensively studied, and IBD represents a paradigmatic
model for this complex interplay™?'. Indeed, in IBD,
several mechanisms triggered by active inflammation
are involved in moving the coagulative balance towards
a prothrombotic state, including (1) increased plasmatic
levels of recognised risk factors for thrombosis, several
of which are also considered to be acute-phase reactants,
and decreased levels of natural anticoagulants; (2) re-
duced fibrinolytic activity; (3) endothelial abnormalities
that are mainly represented by the downregulation of the
anticoagulant thrombomodulin and endothelial protein
C receptor, which in turn affects the conversion of pro-
tein C into its activated form; and (4) abnormalities of
platelets, such as thrombocytosis and increased activation
and aggregation. Concerning the inherited risk factors
for VTE, the most common factors are: factor V Leiden
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Figure 1 Computed tomography scan showing portal vein thrombosis (A)
and a pulmonary embolism (B) in a patient with active ulcerative colitis.

mutation, G20210A mutation of the prothrombin gene,
and homozygous C677T mutation in the methylenetet-
rahydrofolate reductase gene. However, no increased
prevalence of these genetic prothrombotic factors has
been found in IBD patients with or without VIE"",
Therefore, patients with IBD face both the VTE risk
factors (acquired and inherited) identified in the general
population and those specific to IBD, and the prevention
and control of those risk factors are of paramount im-
portance for thromboprophylaxis in this patient popula-
tion.

PROPHYLAXIS AGAINST VTE IN IBD
PATIENTS

Non-pharmacological prophylaxis

As described above, VTE in IBD is a multifactorial pro-
cess in which acquired risk factors seem to play the most
important role; therefore, these factors” prevention and/
or treatment can lead to effective prophylaxis. Hydration,
correction of deficiencies in vitamins (particulatly in vi-
tamins B6 and B12 and folate) that can reduce homocys-
teine levels™, graduated compression stockings or pneu-
matic devices, and early mobilisation after surgery should
be always considered, especially in hospitalised IBD
patients (Table 1). Additionally, even in the absence of
direct evidence, it might be expected that the control of
disease activity could decrease the risk of VTE by reduc-
ing the already-mentioned procoagulant factors that are
closely associated with active inflammation. Furthermore,
many drugs used for IBD treatment have shown anti-in-
flammatory activity and an anticoagulant effects. Indeed,
mesalamine can reduce platelet activation' azathioprine
ang]G—mercaptopurine inhibit platelet aggregation in vi-
Iro

% and infliximab normalises haemostatic parameters
and reduces the amount of circulating microparticles and
the levels of prothrombotic sCD40L in CD patientslzs’zq.

Pharmacological prophylaxis

Prophylactic anticoagulation in IBD patients is recom-
mended by several practice guidelines for conditions
associated with a higher risk of VTE, particularly in hos-
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Table 1 Acquired risk factors for venous thromboembolism

in inflammatory bowel disease patients and modalities for
their prevention and/or treatment

Risk factor Prevention/treatment modality

Active disease Effective anti-inflammatory treatment
("inflammatory burden")
Smoking

Oral contraceptive use

Hyperhomocysteinaemia

Programmes for smoking cessation
Adpvise alternative methods of contraception
Assess the presence of vitamin deficiency
(vitamins B6 and B12 and folic acid) and
correct if necessary

Dehydration Provide adequate hydration
Prolonged immobilisation Early mobilisation, especially after surgery;
graduated compression stockings or
pneumatic devices
Timely diagnosis and treatment of infections
Limit the use of venous catheters; when

Infections
Indwelling catheters
possible, administer oral and enteral
nutrition
Obesity
Long-distance travel

Encourage weight loss (diet, exercise)
Frequent ambulation, exercise, hydration

pitalised patients with active disease” . Low molecular-
weight heparin (LMWH) and unfractionated heparin
(UH) are recommended for thromboprophylaxis in IBD
patients. The recommendations for VTE prophylaxis in
IBD patients that are included in the current guidelines
are summarised in Table 2. Although no randomised
controlled trials (RCTs) have specifically assessed the ef-
ficacy of anticoagulation for VTE prophylaxis in IBD
patients, several RCTs have demonstrated that in acutely
ill medical patients pharmacological prophylaxis signifi-
cantly reduces the incidence of VIE". Only data from
observational studies including IBD patients undergoing
thromboprophylaxis with LMWH in the perioperative
setting are available™”. Scarpa e 4/ collected data on
755 colorectal surgical procedures, 383 of which were
performed in IBD patients. All patients had received
4000 IU/d LMWH from the day of operation through
to the discharge. Six postoperative thromboembolic
events occurred in this population, all in IBD patients; of
these events, two occurred in CD patients (clinical DVT
rate of 1.2%) and four occurred in UC patients (clinical
DVT rate of 2.6%)"". Similar data were reported by an
Irish study in which the rates of postoperative VI'E were
evaluated both in 79 UC patients undergoing 180 major
intra-abdominal surgeries and in 18 patients with familial
adenomatous polyposis (FAP) undergoing 35 surgical op-
erations of similar complexity™. All patients were treated
with standard petioperative VTE prophylaxis. Only three
UC patients (1.7%) developed VTE, compared with no
patients with FAPY Unfortunately, in both of these
studies, a control group without prophylaxis was not in-
cluded. Therefore, we can only hypothesise a benefit of
LMWH prophylaxis because the VTE rates reported in
a large cohort of hospitalised IBD patients in the United
States were similar to those found in the above-men-
tioned studies. More specifically, Nguyen ¢ al” extracting
data from 73197 discharges for CD and 43645 discharges
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Table 2 Published guidelines for the prevention of venous thromboembolism in inflammatory bowel disease patients

Scientific society (reference) Recommendations Type of population at risk
European Crohn's and Colitis Organisation Mechanical thromboprophylaxis and/or heparin ucC

(ECCO® administration (UH or LMWH)

European Crohn's and Colitis Organisation =~ Consider VTE prophylaxis (UH, LMWH, or fondaparinux) CD

(ECCO)™ in all hospitalised patients

British Society of Gastroenterology (BSG)™ Pharmacological VTE prophylaxis for hospitalised ucC

patients with severe UC

American College of Gastroenterology
(ACG)™”

American College of Chest Physicians
(Accp)””

VTE prophylaxis with heparin for hospitalised patients ucC
with severe UC

Mechanical thromboprophylaxis with GCS or IPC;

anticoagulant thromboprophylaxis with LMWH, UH or  increased risk of thrombosis who are bleeding

fondaparinux when bleeding risk decreases

Acutely ill hospitalised medical patients at

or at high risk of bleeding

GCS: Graduated compression stockings; IPC: Intermittent pneumatic compression; CD: Crohn'’s disease; UC: Ulcerative colitis; VTE: Venous thromboembo-

lism; LMWH: Low molecular-weight heparin; UH: Unfractionated heparin.

for UC and found that the crude rates of VTE were
21 per 1000 hospitalisations for UC patients and 13.9
per 1000 hospitalisations for CD patients. However, we
should note that in the population analysed by Nguyen ez
al® only 18% and 11% of CD and UC patients, respec-
tively, underwent bowel surgery during their hospitalisa-
tions and that abdominal surgery is a strong predictor of
developing VTE. In conclusion, available evidence on the
efficacy of thromboprophylaxis in IBD is still scarce, and
RCTs that aim to ascertain this issue are warranted.

Issues associated to the adherence to the
pharmacological prophylaxis

Another key topic is the low rate of VI'E pharmacologic
prophylaxis in hospitalised IBD patients, and, particularly
in those admitted for medical services compared with
those admitted for surgery, despite the recommenda-
tions provided by the guidelines™ . The inadequate use
of anticoagulants for VI'E prophylaxis in IBD is mainly
related to two factors: (1) gastroenterologists’ lack of
awareness of both the increased risk of VTE in IBD
patients and the guideline-recommended use of phar-
macological prophylaxis in hospitalised IBD patients®”;
and (2) concerns about the safety of anticoagulant drugs
in patients with active IBD"*”. However, a recent ret-
rospective study of 974 IBD inpatients with a reported
rate of pharmacological prophylaxis of 80% at admis-
sion showed that the rates of major and minor bleeding
were similar for patientsp()who received VTE prophylaxis

and those who did not™". Moreover, VTE prophylaxis
was not associated with major postoperative bleeding™.
Indirect evidence of the safety of anticoagulation in IBD
patients during an active flare also comes from certain
clinical trials in which UH or LMWH was used to treat
UC"™. A meta-analysis of eight clinical trials showed
that few serious adverse events were observed in patients
treated with UH or LMWH compared with controls, with
no significant difference in any trial ™. In particular, only
in one study, three patients with moderate-to-severe UC
included in the heparin group were withdrawn from the
study because of worsening of rectal bleeding™. One of
these patients required urgent colectomy. Additionally, in
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the control group, one patient developed toxic megaco-
lon and underwent urgent sutgery. The remaining seven
clinical trials showed no bleeding-related adverse events
in their heparin groupsm. All of this evidence confirms
that the prophylactic use of anticoagulants in hospitalised
IBD patients with acute disease is safe, despite the pres-
ence of bleeding at admission. Another unresolved issue
is whether thromboprophylaxis should be extended to
all ambulatory patients with disease exacerbation or only
to a subgroup considered to be at a higher risk of VTE.
As previously reported, the highest risk of VIE in IBD
patients is during phases of active disease”™; however,
in the context of active disease, Grainge e a/” found
that the RR was higher during non-hospitalised periods
than during hospitalised periods (hazard ratio of 18.8 s
3.2). These data suggest that hospitalisation should not
be considered as the only discriminant factor for throm-
boprophylaxis and that anticoagulation could also be ex-
tended to a subgroup of ambulatory patients with active
disease and other significant risk factors for VIE. How-
evert, this finding should be interpreted with caution be-
cause the absolute risk of VTE is much more informative
than the RR, although not always known for an individual
patient. In fact, in the same study, the absolute risk of
VTE of a patient hospitalised for an IBD flare was nearly
six times higher than the absolute risk during an ambu-
latory flare (37.5 per 1000 person-years »s 6.4 per 1000
person—years)m. Thus, for each patient with active IBD,
the absolute risk of VTE should be carefully assessed,
including the personal and family histories of VTE, the
presence of cardiovascular or respiratory diseases, obe-
sity, information on the use of oral contraceptives and
smoking status, the presence of genetic prothrombotic
risk factors, reduced mobility, and the presence of venous
catheters™. Additionally, as previously reported, also dis-
ease features could help in assessing the individual pro-
thrombotic risk™", Lastly, it is well known that surgery
represents a major risk factor for VTE, particularly in
patients with IBD", and thromboprophylaxis is univer-
sally performed during the perioperative period. A recent
retrospective review of patient data obtained from the

American College of Surgeons National Surgical Quality
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Figure 2 Plain abdominal Rx (A) and computed tomography scan (B)
showing an inferior vena cava filter placed for the prevention of recurrent
pulmonary embolism in a patient with Crohn’s disease and deep venous
thrombosis.

Improvement Program aimed to identify modifiable risk
factors for short-term (30-d) postoperative VIE™, The
study reported that the following actions can potentially
reduce the incidence of VTE in the surgical setting: cor-
recting preopetative coagulopathy and/or anaemia, im-
proving nutritional status, reducing steroid use, operating
earlyHE]o avoid emergency surgery, and limiting anaesthesia
tume .

TREATMENT OF VTE IN IBD PATIENTS

The treatment of VTE in patients affected by IBD is the
same as the treatment for subjects without IBD**, If
there is no haemodynamically significant bleeding or an
indication of thrombolysis, LMWH is the ideal treatment.
LMWH is usually switched to an oral vitamin K antago-
nist (7e., warfarin). The dutration of therapy with antico-
agulants is not well established because the possibility of
VTE recurrence in IBD patients should be balanced with
the bleeding risk caused by anticoagulant use. In fact, a
recent study showed that IBD patients who expetience
their first episode of unprovoked VTE have a 33% risk
of a second episode of VTE within 5 years, with a risk
of recurrence that is 2.5-fold higher than that of non-
IBD patients after an initial episode of unprovoked
VTE™. Nguyen and Bernstein™ conducted a decision
analysis study to compare the costs and effectiveness of
time-limited anticoagulation (for 6 mo) and extended an-
ticoagulation for the management of VTE in IBD. The
study found that among IBD patients who have had un-
provoked VTE, the benefits of long-term coagulation in
reducing recurrent VI'E outweigh the risks of the associ-
ated bleeding. In particular, extended anticoagulation may
be more appropriate for patients who developed VTE in
the absence of active disease or other transient provoking
factors™”. In the general population, local thrombolytic
therapy is indicated for massive thrombosis and for life-
threatening VTE, and several cases of successful cathe-
ter-directed thrombolytic treatment in IBD patients have
been reported[m. Additionally, the placement of inferior
vena cava (IVC) filters is indicated in cases of floating
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thrombi in the deep veins of the legs and recurrent PE
despite anticoagulant therapy and in cases with a high risk
of bleeding (Figure 2)[48].

CONCLUSION

IBD patients have a risk of VIE that is 2- to 3-fold
greater than that of the general population. This risk
is higher during disease flares, both for inpatients and
outpatients. However, during hospitalisation, multiple
prothrombotic risk factors other than active disease act
synergistically, multiplying the absolute risk of VTE.
Because VTE has significant morbidity and mortality, its
prevention is mandatory. VIE prevention involves cor-
recting modifiable risk factors and administering pharma-
cological prophylaxis. However, although guidelines rec-
ommend thromboprophylaxis for IBD patients, it is still
pootly implemented because of concerns about its safety
and a lack of awareness of the magnitude of thrombotic
risk in these patients. Therefore, further efforts are re-
quired to increase the rate of pharmacological prevention
of VTE in IBD patients to avoid preventable morbidity
and mortality.
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