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Abstract

We established a national audit to assess the thromboprophylaxis rate for venous thromoembolism (VTE) in at risk
medical patients in acute hospitals in the Republic of Ireland and to determine whether the use of stickers to alert
physicians regarding thromboprophylaxis would double the rate prophylaxis in a follow-up audit. 651 acute medical
admission patients in the first audit and 524 in the second re-audit were recruited. The mean age was 66.5yrs with
similar numbers of male and female patients and 265(22.6%) patients were active smokers. The first and second audits
identified 549(84%) and 487(93%) of patients at-risk for VTE respectively. Of the at-risk patients, 163(29.7%) and
132(27.1%) received LMWH in the first and second audit respectively. Mechanical thromboprophylaxis was instigated in
75(13.6%) patients in the first and 86(17.7%) patients in the second audit. The placement of stickers in patient charts
didnâ��t produce a significant increase in the number of at risk patients treated in the second audit. There is
unacceptably low adherence to the ACCP guidelines in Ireland and more complex intervention than chart reminders are
required to improve compliance.

Introduction

Acute VTE occurs in medical inpatients, contributing significantly to morbidity and mortality
1-4

. In the UK, itâ��s
estimated that up to 25,000 hospital death per year are due to pulmonary embolism (PE)

5
. Of the cases of fatal PE, 75%

occur in hospitalized medical patients who werenâ��t receiving prophylaxis
5
. The frequency of confirmed DVT is 10-20%

in hospitalized patients and can be significantly reduced through prophylaxis
6
. Cochrane

7
 and NICE

8
 have reviewed the

importance of VTE-prophylaxis. LMWH treatment reduced the incidence of DVT by 60%, and symptomatic PE by 39% compared
to placebo (RR 0.61, 95%CI 0.25,1.5)

7,8
. Hospital policies regarding thromboprophylaxis vary from mandatory

intervention to physiciansâ�� discretion. Some audits suggest that physicians have begun to recognize VTE as a serious
health problem and use prophylaxis for high-risk patients

8
. Nevertheless, VTE prophylaxis remains underutilized in many

centres
9
.

The objectives of this audit were to determine (1) the background rate of patients at-risk in representative hospitals
throughout Ireland (2) the rate of VTE prophylaxis in those patients (3) if we would double the rate of VTE prophylaxis
in at-risk medical patients by repeating the audit following the introduction of a specific physician reminder program
using stickers in the charts of new medical admissions.

Methods

Acute medical patients, after written consent was obtained, were enrolled. Data were obtained from medical records. The
same non-consultant hospital doctor (NCHD) completed both audits. Each audit had to be completed within five days of
the first patient enrolment. The ACCP guidelines for thromboprophylaxis and the Cohen model for completion of VTE risk
assessment

7
 were provided. Exclusion criteria included following patients: psychiatric, pediatric, palliative,

maternity/obstetrics, neonatal, burn, ear nose and throat, dermatological, ophthalmologic, alcohol/drug treatment,
rehabilitation patients and those admitted by the surgical teams. Patients admitted for treatment of DVT or PE (begun
<24 hours of admission) or admitted for diagnostic testing only were excluded.

The two audits were separated by 3 months. During the five days of each audit a pre-printed sticker was placed in the
chart informing the team that the patient was participating in an audit, and recorded if VTE assessment was completed.
A second pre-printed sticker was inserted in the local prescription card with a direction on therapeutic intervention.
A third sticker was used to remind relevant medical personnel that the patient participated in the study and that
follow-up and treatment may be warranted. Following the first audit, specific stickers were placed in the charts of all
new admissions over a three-month period, raising awareness and increasing the rate of medical prophylaxis. It was
assumed for the power calculations that approximately 39% of patients included in the study would be at risk of VTE

6
.

It was recommended that at least fifty patients be recruited in both audit periods in each centre, allowing detection
of a doubling of the intervention rate (medical prophylaxis) from a 10% to 20% with power of 90%.

The rates of risk assessment and VTE intervention were summarized for each centre and overall across all hospitals for
each study period. For the rate of risk assessment, the planned analysis was a proportional odds model to estimate the
odds ratio of risk assessment being done versus recommended/not done for the second audit relative to the first. An
overall estimate of the rate of risk assessment performed was also derived using a mixed model analysis treating the
centers as random effects. The change in the rate of intervention from the first to the second audit was analyzed using
a logistic regression model fitted with terms for centre and audit period to see if centers differed for the change in
intervention rate. The data show the odds ratio of final intervention rate to initial intervention rate, with 95%
confidence intervals. This indicates whether the change seen was similar across all participating centers, or whether
there were some centers performing differently to the others. All statistical analyses were carried out using SAS
Version 9.2 for Windows.
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Results

Study Population

11 acute hospitals participated, recruiting 651 patients during the first audit and 524 in the second; one centre did
not perform the second audit and as a result was excluded from analyses. The number of patients recruited by each
centre ranged from 38 to 98 in the first audit and from 22 to 100 in the second. Six patients were excluded from all
analyses; three did not give informed consent and three didnâ��t meet the study inclusion criteria. In the first audit
period, the mean age of patients was 65.6(–18.1)yrs. In the second audit the mean age was 67.5(–16.3)yrs. In both
audits, there were equal numbers of males and female patients. The age and sex distribution of the patients studied in
the two audits were similar across all centers. In the first and second audits 21.8% and 23.5% of patients respectively
were actively smoking. Smoking status was also similar for the two audits. The prevalence of all chronic diseases
documented was similar within centers between the two audits (Figure 1).

Risk Assessment in Patients At Risk of VTE

In the first and second audits 84% and 93% of patients were considered at risk of VTE respectively. The rate of risk
assessment being completed and documented in the medical record for those patients considered at risk of VTE was 53.7%
and 47.0% in the first and second audits, respectively (Table 1). With the exception of 2 sites, the results for each
centre are all consistent with the overall estimate. The overall estimate of the probability of risk assessment being
done at the first visit was 0.53 and 0.50 at the second visit, giving an odds ratio for the difference between visits
of 0.90 (95% C.I. 0.69 to 1.10) (Table 2).

VTE intervention

The patients who were at risk of VTE were significantly more likely to have VTE intervention than those who were not
(p<0.0001); the odds of having intervention for the at-risk patients being around three times higher than those not at
risk. There was a statistically significant interaction between centre and the audits (p<0.0001) in terms of the rate
of intervention. The rates of intervention increased in the second survey for three of the hospitals. The rates for
three of the hospitals declined. The rates in the other centers were similar for the two audits. Fitting the centers as
random in order to derive an overall estimate for the at-risk patients of the rate of intervention during the second
audit relative to the first yielded no statistically significant difference (p=0.11). The odds ratio for the odds of
intervention at the second visit relative to the first was 0.80 (95% C.I. 0.60 to 1.05) (Figure 2). The number of
at-risk patients receiving LMWH was 27.9% for first audit and 27.1% for the second. The number of at-risk patients
receiving mechanical prophylaxis increased from 13.6% in the first audit to 17.7% in the second audit.
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Discussion

This national study showed that the use of VTE-prophylaxis was sub-optimal in Ireland. While at-risk patients were more
likely to have a VTE intervention, only 27% of this at-risk group was actually commenced on LMWH. The uptake in the
participating hospitals of ACCP recommendations was sub-optimal. Attachment of stickers to drug charts was not
sufficient to ensure commencement of VTE-prophylaxis. The overall number of patients considered at risk of developing
VTE (close to 90%) was higher than anticipated. The study was planned to detect a doubling of the intervention rate,
based on an initial intervention rate of between 10% and 40%. In this study the lowest rate of intervention during the
first survey period was 34% only in one centre whereas in remaining centers the rates were >50%. It is well recognized
that acutely ill patients have an increased risk of developing VTE

10
. The ENDORSE Global study has reported a range of

21.1% to 71.2%
11
. In our study 84% and 94% of our patients were in the at risk category. This could be accountable by

an older population with multiple co-morbidities presenting in our hospitals giving these patients a higher risk
profile.

The inconsistent use of prophylactic measures for VTE in hospital patients seen in our study has been widely reported.
A UK survey suggested that 71% of patients assessed to be at medium or high risk of developing deep vein thrombosis did
not receive any form of mechanical or pharmacological VTE prophylaxis3. The French experience showed that of the 50% of
at risk patients, 38.6% did not receive thromobo-prophylaxis

12
. Globally, the findings of the International ENDORSE

study indicated that up to 50% of all hospitalized patients at-risk for VTE were not receiving appropriate
prophylaxis

13
. Furthermore, medical patients at-risk for VTE were less likely than surgical patients to receive

appropriate prophylaxis. A larger study spanning 32 countries showed 70% of the hospitalized medical patients, < 50
years of age did not receive VTE prophylaxis

11
. Between audits there was no increase in the use of VTE-prophylaxis

despite the increased prevalence risk factors including cardiovascular disease and chronic pulmonary disease.
Interestingly many patients not at risk received thromboprophylaxis treatments (data not shown). Implementation of
VTE-prophylaxis may be confounded by several factors including confusion regarding the assessment of VTE-risk, lack of
awareness of VTE-risk and complexity associated with the patients.

Other authors have shown improvement in VTE prophylaxis rates using similar sticker-based approaches
14,15

. In contrast
to our study, these studies used a single site hospital; or survey encompassed 11 hospital sites throughout Ireland.
The New-Zealand based survey utilised pharmacist to identify patients who were suitable for thromboprophylaxis,
prompting physicians to consider LMWH and recommending doses after performing risk assessments

14
. Three trials have

guided the use of VTE-prophylaxis in hospitalized patients: MEDENOX
16
, PREVENT

17
 and ARTEMIS

18
. The population cohort of

these trials may have been biased in selecting patients who were at high risk and who had a low bleeding risk. Our
doctors in contrast may be dealing with elderly frail patients with high risk of falls and bleeding. Hence there may
some reluctance in prescribing the LMWH.

The recommendationsâ�� from the ACCP for thromboprophylaxis apply to patients with congestive cardiac failure or severe
respiratory disease confined to bed and have one or more additional venous thromboembolism risk factors and those
admitted to ICU

6
. Other risk stratification systems including those described NICE

19
 and other authors

20-24
 are available

however none of these have been validated in clinical trials. The implementation of a standardized national protocol in
Ireland for risk assessment and prophylaxis prevention of VTE is lacking even though it remains an ACCP Grade 1A
recommendation. In the UK, financial incentives for organizations have been introduced for Quality and Innovative
Payment Framework (CQUINN). A proportion of CQUINN payments to acute providers are conditional on risk assessing at
least 90% of patients admitted to hospital

25
. VTE-prophylaxis champions, be it nursing, pharmacists or physicians may

be required at on each ward to improve rates. Urgent national support and prioritization of VTE-prevention led by
clinicians and multidisciplinary teams are essential to ensure that the protocols are in place.
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