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Objective: This study was conducted to define global rate of patients at risk of venous thrombo-embolism
(VTE) by type of acute illness (medical/surgical), to define factors driving prophylaxis decision in medical
and surgical patients, to compare prescription modalities v/s international guidelines (ACCP) 2008, and to
determine the proportion of at risk hospitalized patients who receive effective types of VTE prophylaxis.

Methods: This study was a cross sectional, observational study, conducted in medical and surgical wards.
Recruitment was carried over nearly one year. Four hundred ninety five patients (495) were enrolled,
235 surgical patients aged 21 years or older undergoing an operation which requires general or epidural
anaesthesia lasting at least 45 min and 260 medical patients aged 40 years or older admitted for treatment
of acute medical illness. Patients were evaluated during a single visit.

Results: Out of 495 patients, 292 patients (59%) were males and 203 patients (41%) were females, the
age range was between 21 and 93 years in the surgical group compared to between 40 and 90 years in the
medical group, the mean ages were 59.28+12.51 in the medical group compared to 51.91+14.44 in the
surgical group, the percentage of patients at risk of VTE was (88.9%) in the medical population and (3%)
in the surgical population, the most frequent risk factors in the medical population were acute infection
(30.8%), obesity (30%), central venous catheter (29.2%), chronic pulmonary disease (21.9%), long term
immobility (21.9%), chronic heart failure (21.2%) and acute respiratory failure (19.6%).

The most frequent risk factors in surgical population were obesity (38.3%), malignancy (24.3%), central
venous catheter (20%), long term immobility (16.2%), chronic heart failure (16.2%), acute infection
(8.9%), chronic pulmonary disease (8.9%) and cancer therapy (4.3%).

The most common types of anticoagulant prophylaxis received by both medical and surgical population
were low molecular weight heparin (91.4%) and vitamin K antagonist (3.4%).

Conclusion: VTE is a major public health issue. It is a preventable disease with a substantial risk of
morbidity and mortality in patients hospitalised for acute medical and surgical conditions. Our data has
shown that a large proportion of hospitalised individuals both surgical and medicalare at risk for VTE.
Hospital-wide strategies to assess patients’ VTE risk should be implemented, together with measures that
ensure that at-risk patients receive appropriate VTE prophylaxis.

Abbreviations
ACCP American College of Chest Physician

AE(s) Adverse event(s) mn Minute

CRF(s) Case report form(s) N Number of population
DVT Deep venous thrombosis PE Pulmonary embolism
ESH/ESC European society of hypertension/ European society of cardiology QC Quality control

ESRD End stage renal disease SAE(s) Serious adverse event(s)
GCP Good clinical practice SBP Systolic blood pressure
GEP Good epidemiology practice SD Standard deviation

GIT Gastro-intestinal tract SE Standard error

GI Gastro Intestinal UFH Unfractionated heparin
GP General practitioner VKa Vitamin K antagonist

ICH International conference VTE Venous thromboembolism
LMWH Low molecular weight heparin WHO  World health organization
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Introduction

Venous thrombosis is the process of clot (thrombus)
formation within veins, although this can occur
in any venous system, the predominant clinical
events occur in the vessels of the leg, giving rise
to deep vein thrombosis, or in the lungs, resulting
in a pulmonary embolism, collectively referred
to as venous thromboembolism, the causes of
VTE can be hereditary or acquired. A risk factor
for thrombosis can be identified in over 80% of
patients, but usually more than one factor is at
play in a patient.!

The conditions commonly associated with
hospitalization that increases risk of VTE are
stroke, congestive heart failure, acute respiratory
diseases, acute myocardial infarction, acute
arthritis, acute infection, and inflammatory
bowel disease, and the predisposing factors that
increase risk of VTE are, recent or major surgery,
immobility or paralysis, malignancy, previous VTE,
older ages particularly over 80 years, estrogen
therapy, obesity, central vein catheterization,
varicose veins, and inherited or acquired
thrombophilia. Patients hospitalized because of
medical illness often have multiple risk factors for
VTE, and these risks are generally cumulative.*®
Accordingly, all patients should be evaluated for
their risk of VTE at the time of hospital admission.
This evaluation should be repeated whenever
there is a significant change in a patient’s clinical
status.?

The risk of VTE is increased ten fold in patients
who are hospitalized after trauma, surgery or
immobilizing medical illness, and also in pregnant
and puerperal women. In many of these patients,
DVT remains asymptomatic but in others it can
cause morbidity and mortality.!131617 Screening
studies for asymptomatic DVT have shown that
DVT is common in such patients.

The goal of venous thromboembolism prophylaxis
is to prevent VTE, thereby eliminating its
complications, which include potentially fatal
pulmonary embolism and postphlebitic syndrome,
a long term disorder that reduces quality of life,
is expensive for society and can lead to venous
ulcers.® This study provides an insight on VTE
evaluation and prophylaxis is in real life practice in
Egyptian hospitals by defining the rate of patients
at risk of VTE by type of acute illness (medical/
surgical). Moreover, this study defines factors
driving prophylaxis decision, compares prescription
modalities versus international guidelines, and
determins the proportions of at risk hospitalized
patients who receive effective types of VTE
prophylaxis.

Patients and methods

Study design: This was cross sectional,
observational study that had been started on Jan
5, 2010, and completed on Dec 10, 2010. It was
planned to enroll 500 patients. The patients were
evaluated during a single visit.

The patients included in the study were, medical
patients 40 years of age or older admitted for
treatment of acute medical illness (IM & ICU),
or surgical patients 21 years of age or older
undergoing an operation which requires general or
epidural anaesthia lasting at least 45 min (general,
ortho-surgery & vascular surgery). The patients
excluded were the pregnant or lactating women
and the patients admitted for treatment of PE or
DVT.

The study involved general, ortho and vascular
surgeon wards. Each selected hospital ward
should include at least 100 successive patients
who meet the inclusion criteria at admission.
This consecutive recruitment was to limit biases
in patient selection, recruitment period was for
3 months. The treatment decision was left to the
discretion of the physician and documented in the
CRF (no therapeutic intervention).

The protocol was submitted to the Local Ethics
Committee and the Ministry Of Health of Egypt
for review and written approval. Both approvals
were obtained before the initiation of the study.

The protocol complied with recommendations of
the 18" World Health Congress (Helsinki, 1964)
and all applicable amendments, the protocol also
complied with the laws and regulations of Egypt
where the study was conducted.

Informed consent was obtained prior to the
conduct of any study-related procedures. The
patient informed consent form was constructed
according to local regulations and requirements.

Study population: The criteria for evaluation
were number of admitted patients to surgical and
medical wards, to identify risk factors for VTE by
type of illness, to describe the anticoagulation
prescribed by type, dose, duration and time of
initiation of VTE prophylaxis. Data for analysis was
collected using a case report form.

Statical analysis: Statistical power and sample
size justification: around 10,000 patients were
admitted per quarter to surgical and medical
wards in the selected hospitals which represent
the public and private practice in different
governorates all over Egypt. Our study was
aiming to enroll 500 patients representing 5% of
this targeted population in 3 months, descriptive
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analysis was performed for all variables in this
study. Sample was described for demographic
and background variables. Categorical variables
were represented in frequency tables (number &
percent) while continuous variables such as age
and weight were provided as (mean, standard
deviation, standard error, mode, median, minimum
and maximum). In addition, x2 tests (chi-square
test and its subsidiaries) were used to detect the
significant change in categorical variables among
study groups. Student’s t-test was used to detect
the significant change in continuous variables
among study groups.

Results

In this study, 495 patients were consecutively
recruited in 5 hospitals all over Egypt and two
populations were defined, those admitted
to hospital for medical reason [260 patients
(52.52%), the medical population] and those
admitted to hospital for surgical reason [235
patients (47.48%), the surgical population].

Demography: The study population consisted
of 59% males and 41% females, the age range
was between 21 and 93 years in the surgical group
compared to 40:90 years in the medical group.
The mean ages were 59.28+12.51 in the medical
group compared to 51.91+14.44 in the surgical
group, data quality control was performed on

active sites.

Risk factors for VTE: Out of the 495 enrolled
patients, 426 patients (86.1%) were at risk of VTE
representing 231 out of 260 (88.9%) patients in
the medical population and 195 out of 235 (83%)
patients in the surgical population.

Out of 231 (88.9%) patients of medical population
who were at risk of VTE, 71 (27.3%) patients had
one risk factor and 160 (72.7%) patients had
more than one risk factor of VTE, and out of 195
(83%) patients of surgical population who were
at risk of VTE, 101 (42.9%) patients had one risk
factor and 94 (57.1%) patients had more than one
risk factor of VTE.

The most frequent risk factors in medical
population were acute infection, obesity, central
venous catheter, chronic pulmonary disease, long
term immobility, chronic heart failure and acute
respiratory failure constituting 80 (30.8%), 78
(30%), 76 (29.2%), 57 (21.9%), 57 (21.9%),
55 (21.2%) and 51 (19.6%) respectively. On
the other hand, the most frequent risk factors
in surgical population were obesity, malignancy,
central venous catheter, and long term immobility
constituting 90 (38.3%), 57 (24.3%), 47 (20%),
38 (16.2%), respectively (Table 1).

Table 1
Risk factors Surgical n:235 Medical n:260 Total n:495
Count % Count % Count %
Acute respiratory failure 1 0.4% 51 19.6% 52 10.5%
Acute inflammatory disorders 6 2.6% 13 5% 19 3.8%
Acute infection 21 8.9% 80 30.8% 101 20.4%
Active cancer 57 24.3% 15 5.8% 72 14.5%
Cancer therapy 10 4.3% 10 3.8% 20 4.0%
Recent ischemic stroke 6 2.6% 32 12.3% 38 7.7%
Chronic heart failure 17 7.2% 57 21.9% 74 14.9%
Previous venous thromboembolism 21 8.9% 55 21.2% 76 15.4%
Varicose veins 0.9% 1.9% 7 1.4%
Thrombophilia 2.6% 3.5% 15 3.0%
Previous superficial venous thrombosis 0.4% 0.8% 0.6%
Contraceptives / HRT 1 0.4% 0.4% 0.4%
Long term immobility 38 16.2% 57 21.9% 95 19.2%
Post-partum 1 0.4% 0 0% 1 0.2%
Obesity 90 38.3% 78 30% 168 33.9%
Central venous catheter 47 20% 76 29.2% 123 24.8%

* Each patient may had more than one Risk factor

Factors Affecting thromboprophylaxis decision
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Out of 260 patients of the medical population, 10
(3.8%) patients didn't receive thromboprophylaxis;
9 patients (3.5%) were deemed to have risk factors
for bleeding by the physicians: hepatic impairment
(1.5%), low platelet count (1.2%) and esophageal
varices (1.2%).

On the other hand, out of 235 patients of the
surgical population, 10 (4.3%) patients didn't
receive thromboprophylaxis; 7 patients (3%) were
deemed to have risk factors for bleeding such as
concomitant administration of NSAID in (1.7%) or
low platelet count (0.9%).

Prescription modalities vs international
guidelines (ACCP): Out of the 260 patients
comprising the Medical population, 453 patients
(91.5%) were administered LMWH & 13 patients
(2.6%) were administered fondaparinux;
following the ACCP guidelines which recommends
thromboprophylaxis with LMWH or fondaparinux
for medical patients admitted to the hospital
who were confined to bed and had one or more
additional risk factors. For the use of mechanical
prophylaxis in the medical population, the most
frequent type was graduated compression in
60 (23.1%) patients, followed by intermittent
pneumatic compression and foot pump in 12
(4.6%) and 10 (3.8%) patients respectively.

Out of the 235 patients comprising the surgical

administered LMWH and 6 patients (2.6%) were
administered fondaparinux. While 68 patients
(28.9%) were using a mechanical method for
thromboprophylaxis; the most frequent type of
mechanical prophylaxis in the surgical population
was graduated compression constituting 63
(26.8%) patients, followed by intermittent
pneumatic compression constituting 5 (2.1%)
patients.

As per the ACCP guidelines for a patient who has
had a symptomatic proximal DVT, it has been
recommended the use of an elastic compression
stocking with an ankle pressure gradient of 30 to
40 mm Hg if feasible (Grade 1A). For patients with
severe edema of the leg due to postthrombotic
(phlebitic) syndrome, it has been suggested for
a course of intermittent pneumatic compression
(IPC) [Grade 2B].

VTE prophylaxis anticoagulant therapy
prescription: Out of 495 patients, 475 (96%)
patients were receiving anticoagulant as a
VTE prophylaxis. The most frequent types of
anticoagulant prophylaxis received in medical
population were low molecular weight heparin and
vitamin K antagonists, followed by Fondaparinux
and unfractionated heparin, while in the surgical
population low molecular weight heparin, vitamin
K antagonist and Fondaparinux were the most
prescribed, followed by unfractionated heparin

population, 215 patients (91.5%) were and other anticoagulants (Table 2).
Table 2
Type of Anticoagulant prescribed
Surgical Medical Total
n: 235 n:260 n:495
Count % Count % Count %

Low Molecular Weight Heparin 215 91.5% 238 91.5% 453 91.5%
Unfractionated Heparin 1 0.4% 7 2.6% 8 1.6%
Vitamin K Antagonist 8 3.4% 9 3.5% 17 3.4%
Fondaparinux 6 2.5% 7 2.6% 13 2.6%
Other anticoagulants 2 0.8% 0 0% 2 0.9%

The mean durations of anticoagulant prophylaxis
received by the medical population were 6.94+
4.16, 6.57+4.791, 5.22+5.53 and 8.75+4.077 days
for low molecular weight heparin, unfractionated
heparin, vitamin K antagonist and Fondaparinux
respectively.

The mean durations of anticoagulant prophylaxis
received by the surgical population were
6.30£3.913, 11+0, 6.25+3.77, 8.50+3.83 and
10+7.07 days for low molecular weight heparin,
unfractionated heparin, vitamin K antagonist,

fondaparinux and other anticoagulant respectively.

The most frequent low molecular weight heparin
received by the medical population was enoxaparin
constituting 234 (90%) followed by nadroparin
constituting 1 (0.4%) patient, while the most
frequent low molecular weight heparin received
by the surgical population was enoxaparin and
tinzaparin constituting 212 (90.2%) and 11 (4.7%)
respectively, followed by nadroparin constituting 2
(0.9%) patients.
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Apart from anticoagulant treatments, the most
frequent medications received by the medical
population were clopidogrel/aspirin 65 (25%),
NSAIDS/ Cox II inhibitors 11 (4.2%), dypiridamole
1 (0.4%) and vitamin K antagonist by 1 (0.4%)
patient.

While in the surgical population, NSAIDS/ Cox II
inhibitors, clopidogrel/aspirin, therapeutic LMWH,
vitamin K antagonist and dypiridamole were given
respectively in 65 (25%), 11 (4.2%), 1 (0.4%),
and 1 (0.4%) patients.

Discussion

Venous thromboembolism (VTE) is an important
cause of morbidity and mortality worldwide in a
different varieties of patients and conditions.?
Once it has occurred, it will represent a huge
burden both clinically and economically, the rate of
patients at risk of VTE is increasing in hospitalized
patients, in both surgical and medical patients,
without thromboprophylaxis, the incidence of
occurance of DVT ranges from 16% to 55% in
medical and surgical patients and from 50%
to 60% in patients who had a major orthopedic
procedure.?

Thus, Prophylaxis is the best solution to this
problem, asit will decrease both clinical and
economic cost tremendously. Administration of
thromboprophylaxsis in both surgical patients
and general medical patients proved beneficial in
prevention of VTE.303!

A study conducted by by Cohen AT et al,
(ENDORSE study), only half of at-risk patients
of VTE received an ACCP-recommended method
of prophylaxis, Previous studies have reported
overall VTE prophylaxis rates ranging from 13%
to 64%. This variability is largely due to individual
studies limiting their assessment to predefi ned
populations (eg, orthopaedic surgery patients) and
the substantial differences that can exist between
institutions within a country, as shown by Otero
and colleagues who reported prophylaxis rates of
27-70% across different hospitals in Spain.

Frequency of use of ACCP-recommended types of
prophylaxis could be due to many factors, including
physician awareness, availability of guidelines,
education factors, reimbursement, and national
health-care resources.3?

In our study, the rate of patients at risk of
developing VTE was 426 patients (86.1% out of
495) representing 231 out of 260 (88.9%) patients
in the medical population and 195 out of 235
(83%) patients in the surgical population.

ACCP guideline recommendations on the need for

VTE prophylaxis depends on the presence of risks
for developing VTE,* the assessment of a patient’s
risk is based on a number of risk factors that
was acknowledged from epidemiologic studies.
The most commonly risk factors for VTE includes
general surgeries, obesity, immobility, age, cancer
therapy, malignancy, central vein catheterization,
and acute infections.3*

In our cross sectional study, the most commonly
identified risk factors were; obesity (33.9%)
followed by central venous catheter (24.8%),
acute infection (20.4%), long term immobility
(19.2%), Previous venous thromboembolism
(15.4%), chronic heart failure (14.9%), active
cancer (14.5%), and acute respiratory failure
(10.5%).

Active cancer risk factor was significantly higher in
surgical population than in medical population, while
chronic heart failure, previous thromboembolism,
central venous catheter, and long term immobility
were higher in medical population.

Obesity was almost the same in the two population
with the highest incidence rate (33.9%). Factors
that represented risk of bleeding in the studied
population were concomitant use of NSAID
(32.3%) followed by significant renal impairment
(9.5%).

Regarding VTE prophylaxis therapy, clinical
randomized trails defined the patients at risk of
developing VTE and the efficacy of the appropriate
pharmacologic measures in both medical and
surgical populations.3>3

In our study, 475 out of 495 (96%) patients
received anticoagulant for VTE prophylaxis, the
most commonly prescribed anticoagulant was Low
Molecular Weight Heparin (453 patients=91.5%)
in both medical (238 patients=91.5%) and surgical
population (215 patients=91.5%), moreover, out
of 495 patients, 119 (24.04%) received mechanical
prophylaxis, 75 (28.8%) in the medical population
and 44 (18.7%) patients in the surgical population.

Twenty patients (4%-ten patients in each group
of population) did not receive prophylaxis therapy
according to physician decision because of having
one or more risk factors that may cause bleeding.
These risk factors included; hepatic impairment,
low platelet count, esophageal varices, known
bleeding disorders, intracranial hemorrhage,
NSAID, significant renal impairment,  Active
gastrointestinal bleed, and Bleeding at hospital
admission.

This study has potential limitation that data might
not represent other non participating hospitals in
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the country however the study includes 5 major
hospitals in Egypt.

Conclusion

VTE is a major public health issue.’®* It is a
preventable disease that carries a substantial risk
of morbidity and mortality in patients hospitalised
for acute medical and surgical illnesses. Our data
has shown that a large proportion of hospitalised
individuals both surgical and medical are at risk for
VTE. Hospital-wide strategies to assess patients’
VTE risk should be implemented, together with
measures that ensure that at-risk patients receive
appropriate VTE prophylaxis.4!
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