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Summary

Real-life data on post-discharge venous thromboembolism (VTE) pro-
phylaxis practices and treatments are lacking. We assessed post-oper-
ative VTE prophylaxis prescribed and received in a prospective registry,
compared with the 2004 American College of Chest Physicians (ACCP)
guidelines in high-risk orthopaedic surgery patients. Consecutive pa-
tients undergoing total hip arthroplasty {THA), hip fracture surgery
(HFS), or knee arthroplasty (KA) were enrolled at discharge from 161
centres in 17 European countries if they had received in-hospital VTE
prophylaxis that was considered in accordance with the ACCP guide-
lines by the treating physician. Data on preseribed and actual prophy-
laxis were obtained from hospital charts and patient post-discharge
diaries. Post-operative prophylaxis prescribed and actual prophylaxis
received were considered adherent or adequate, respectively, if recom-
mended therapies were used for =28 days (HFS and THA) or 210 days
(KA). Among 4,388 patients, 69.9% were prescribed ACCP-adherent
VTE prophylaxis (THA: 1,411/2,217 [63.6%]; HFS: 701/1,112 [63.0%];
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Introduction

Surgical patients are at risk of developing venous thromboembol-
ism {VTE}, and without thromboprophylaxis, up to 60% of high-
risk orthopaedic surgery (OS) patients develop deep-vein throm-
bosis (DVT) (1). A recent study showed that bleeding, DVT and
pulmonary embolism (PE), arising after knee arthroplasty (KA),
are all independent predictors for death, stressing the importance
of preventing these events in this patient population (2). Peri-op-
erative thromboprophylaxis has been shown to significantly re-
duce the incidence of VTE in surgical patients (1, 3, 4).

In patients undergoing high-risk OS, including total hip arth-
roplasty (THA), KA, and hip fracture surgery (HFS), the risk for
post-operative VTE persists for several weeks after hospital dis-
charge (5-8), and extended post-discharge anticoagulant prophy-
laxis has been shown to be effective in preventing VTE {9-13). The
2004 Americar College of Chest Physicians (ACCP) guidelines
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KA: 955/1,059 [90.2%]). Actuat prophylaxis received was described in
3,939 patients with an available diary after discharge (non-evaluability
rate of 10%). Mean actual durations of pharmacological prophylaxis
from surgery were: 28.4 + 13.7 (THA), 29.3 + 13.9 (HFS), and 28.7 +
14.1 days (KA}. ACCP-adequate VTE prophylaxis was received by 66.5%
of patients (60.9% THA, 55.4% HFS, and 88.7% KA). Prophylaxis inad-
equacies were mainly due to inadequate prescription, non-recom-
mended prophylaxis prescription at discharge, or too short prophylax-
is prescribed. In high-risk erthopaedic surgery patients with hospital-
initiated prophytaxis, there is a gap between ACCP recommendations,
prescribed and actual prophylaxis received, mainly due to inadequate
prescription at discharge.
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recommend that thromboprophylaxis is extended for =28 days
after HFS and THA, and 210 days following KA (14, 15).

Recent findings suggest that despite these recommendations,
thromboprophylaxis is globally underused after OS even in hospi-
tal (8, 16-20). Substantially less data are available describing VTE
prophylaxis prescription at/after hospital discharge (8) or regard-
ing physicians’ adherence to current guidelines for VTE preven-
tion. Moreover, there is little or no information regarding the ac-
tual or “real-life” prophylaxis received by patients after discharge.

The Evaluation of duration of THromboembolic prophylaxis
after major Orthopaedic Surgery (ETHOS) registry was a prospec-
tive, multinational, observational study for the evaluation of the
adequacy of prophylaxis actually received by patients following
high-risk OS, compared with the 2004 ACCP recommendations
for VTE prophylaxis (14). To avoid including patients whao receiv-
ed no form of prophylaxis in the study, only patients who received
VTF prophylaxis that was considered in accordance with the ACCP
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guidelines by the treating physician during their hospital stay after
high-risk OS were considered. The ETHOS study evaluated the
post-operative VTE prophylaxis prescribed {particularly with re-
gard to the type of treatment and duration), and the actual VTE
prophylaxis received during the full post-operative period (i.e. in-
hospital stay and post-discharge) as compared with the 2004
ACCP recommendations. The ETHOS registry did not collect in-
formation on VTE and bleeding outcomes, as this was not an ob-
jective of the study.

Methods
Centres

In total, 17 European countries participated in the ETHOS regis-
try. Orthopaedic wards were eligible for enrolment if they per-
formed >50 high-risk OS procedures (HFS, THA, and KA) an-
nually. Lists of all hospitals that perform high-risk OS were ob-
tained in each country. Selection of potential eligible orthopaedic
centres was performed at the country level. The ETHOS principal
investigator in each country validated the list of eligible centres. An
independent clinical research organisation (CRO) randomly se-
lected the centres for study participation; randomisation stratified
according to ward size (centres with more or less than 100 high-
risk OS interventions annually). In each country, eligible centres
began consecutive patient recruitment simultaneously and re-
cruitment between centres was competitive. The ETHOS study
was conducted in accordance with the Declaration of Helsinki and
the Guidelines for Good Epidemiology Practice. Locally appointed
ethics committees approved the study research protocol, and in-
formed consent was obtained from all patients.

The planned study sample size calculation per country was
based on the two-sided 95% confidence interval (CI) of the fre-
quency of patients treated according to the 2004 ACCP guidelines
(14), which assumes a ~70% frequency of treatment and a non-
evaluable rate of 20% for patients lost to follow-up. Per country,
target enrolment was 200630 patients, for an estimated precision
of 4-7%. Overall, the study planned to recruit 5,000 patients, with
25 patients required per centre. Consecutive recruitment continu-
ed until the planned number of patients per country was achieved,
thus recruitment duration varied from two weeks to three months
across participating countries.

Patients

At hospital discharge, patients were eligible for inclusion if they
were aged 218 years, had undergone THA, KA, or HFS in the pre-
vious 6 weeks, and had received in-hospital VI'E prophylaxis that
was considered in accordance with the ACCP guidelines by the
treating physician. Patients were excluded if they: had a clinical
VTE event or a major haemorrhage during hospitalisation; were
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receiving long-term anticoagulant therapy; were participating in a
clinical study evaluating VTE prophylaxis; were pregnant; or if
they did not provide informed consent.

Data collection

Information per centre was collected regarding: geographical lo-
cation; number/distribution of high-risk OS procedures perform-
ed annually; involvement in teaching programs; past/ongoing in-
volvement in clinical trials of VTE prophylaxis; specific ward
protocols for VTE prophylaxis during hospitalisation and after dis-
charge; and usual practices for patient/relative training in relation
to injectable forms of VTE prophylaxis. Information was also ga-
thered on the physicians’ profile participating in patient follow-up.

In a screening log form, information on all ward patients who
had undergone high-risk OS in the previous six weeks was col-
lected, listing gender, type of surgery, date for discharge, and rea-
son for non-enrolment.

The day of surgery was considered as day | of the study. The first
patient visit occurred at hospital discharge and data collected in-
cluded: medical history; primary diagnosis; type of surgery; type
of anaesthesia; patient risk factors for VTE and bleeding; length of
hospital stay; in-hospital complications; VTE prophylaxis pre-
scribed during hospitalisation and at discharge; details on any/all
mechanical methods of prophylaxis used; pharmacological anti-
thrombotic/anticoagulant agents employed; plus dosages and du-
rations for therapies.

After hospital discharge and until the scheduled second patient
visit {4—6 weeks after surgery), patients completed a daily diary for
50 days with specific information on: daily intake of the prescribed
VTE prophylaxis, person administering any injectable mode of
prophylaxis, mechanical methods of prophylaxis used, and any
reasons for not receiving/taking pharmacological prophylaxis as
prescribed. Patient diary information was collected at the second
patient visit and was reviewed by treating physicians and investi-
gators to identify reasons for any temporary or definitive discon-
tinuation of VTE prophylaxis. Data were then passed to the study
CRO for analysis.

Data quality control was performed at 5% of randomly selected
centres in each participating country by qualified, designated per-
sonnel. If specific issues were identified, the percentage of quality
control in the concerned site/country was appropriately increased
and corrective actions implemented. Management of clinical trial
data was performed according to the following procedures: inter-
active data entry using Key Entry 111® software (Lincoln, Bou-
logne-Billancourt , France); verification and validation using SAS®
V8.2 (SAS Institute Inc., Cary, NC, USA); modifications in the da-
tabase were traced using an audit trail.
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Table 1: Criteria used to define VTE prophylaxis prescribed and actual
VTE prophylaxis received as being according to 2004 ACCP guide-
lines.

lTypes of prophylaxis

{ @ LMWH, fondaparinux, or VKA for THA and KA

FLVW-H, fondaparinux, VKA, or UFH for HES ]

e Intermittent pneumatic compression alone acceptea"for KA

» Mechanical prophylaxis only (in all surgery types) in case of contraindication
to pharmacological prophylaxis due to bleeding risk*

« Discontinuation of prescribed prophylaxis regimen permanently or tempor-
arily due to medical reasons”

Duration of prophylaxis

o 228 days for THA OT HFS
* 210 days for KA

*Patients’ bleeding risk was not defined a priori and was assessed on a patient-
by-patient basis by the investigator, Patients were reviewed by the ETHOS
Steering Committee. ACCP, American College of Chest Physicians; HFS, hip frac-
ture surgery; KA, knee arthroplasty; LMWH, low-molecular-weight heparin;
THA, total hip arthroplasty; VKA, vitamin K antagonist; VTE, venous throm-
boembolism.

Table 2: Number of wards and enrolled/screened patients per surgery
type and per country.

Country [|Wards,]|Enrolled/screened patients, niN
n KA THA HFS All surgery
| ” ”tvpes
Austia  H10  ligen3o  ['sem19 y1218  [187297
[Belarus j[8 {1470 ] (1673271 (700398
Belgom 77 ™~ 1[o3/102 __ji96/102 Tless Jnernse
Bulgaria |10 12639 Iigams WYiaenea 1250832
[ O A
['G‘EEJTgTa*”ﬁ 1iaia ‘7?83.'83 }rnna 000
Greece 110 JL121/151 189102 _j[wmn 317430
[Hungary 6 Jieo7a  "Jemn33_ Jjadm1__ |[200m88 |
Lithuania J)7 8i/g5 11077118 112/1a 200217 |
IPoland 112 66/89 2071276 83173 3561538"[
[Poogal (o296 __JeurT__ a3 Jaoiz0

Romania |10 10430 _ 11127162 |[223342 _|[374/534 |

Russia i 38 Wa1an%6  |23omal - |[a%5705 ]

Slovakia {7 121140 |[27a507 _ Ji3056  |[425/503 |
veien {1085 st o v ]
[Ukraine 114 (770107 1[2523% 1909 4195617 |
UK ii0__jeonds _pioansd 7z |laooes |
[Total 161 |[1,076/1,38112,227/3,125,11,118/1,850]{4,421/6,356"

*For 29 screened patients there was no information available on the type of
surgery performed. HFS, hip fracture surgery; KA, knee arthroplasty; THA, total
hip arthroplasty.
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Assessment of post-operative VTE prophylaxis
prescribed and actually received

Data on VTE prophylaxis prescribed in hospital from surgery to
discharge, and at hospital discharge were obtained from case re-
port forms (CRFs) collected at the first patient visit. Data on the ac-
tual VTE prophylaxis received were obtained from in-hospital data
from CRFs and from data collected after hospital discharge from
the patient diaries. All patients with data available on prophylaxis
received during hospitalisation and after discharge, were eligible
for analysis. If no prophylaxis was prescribed at discharge, patients
were considered evaluable even if diary information was missing.
When prophylaxis was prescribed at discharge, diary information
was mandatory except in cases of hospitalisation lasting 228 days
for HFS or 210 days for KA. One day missing in the patient diary
was considered as no treatment intake that day.

Post-operative VTE prophylaxis prescribed and actual
VTE prophylaxis received versus the 2004 ACCP
guidelines

Post-operative VTE prophylaxis prescribed and actual VTE pro-
phylaxis received were considered adherent or adequate, respect-
ively, to the 2004 ACCP guidelines if they met the criteria listed in
b-Table 1,

Evaluation of adherence of post-operative VTE prophylaxis
preseribed {ACCP-adherent) and adequacy of actual VTE prophy-
laxis received (ACCP-adequate) against the ACCP guidelines was
limited to the minimum period for prophylaxis duration recom-
mended in the 2004 guidelines (P Table i)

Post-operative VTE prophylaxis was also considered non-ad-
herent if there was a prescription to start prophylaxis >day 2 fol-
lowing surgery. Additionally, actual VTE prophylaxis received was
considered non-adequate if prophylaxis was provided for <80%
days of the recommended period (21) or the patient had >2 con-
secutive days without prophylaxis.

Statistical analysis

Data were analysed overall and by type of surgery. Quantitative
variables were summarised into counts of non-missing data,
mean, and standard deviation; qualitative variables were summa-
rised into counts of non-missing data, and percentage, accom-
panied with two-sided 95% confidence intervals {Cls} for the main
criteria. SAS version 8.2 was used for all statistical analysis.

© Schattauer 2012
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[ 6,385 patients screened )

Y

[ 4,421 patients inctuded J

- ™
1,964 screening failure patients
744 informed consent failure
706 non-compliant to inclusion/exclusion criteria
351 follow-up not possible after discharge
163 other
. J
4 N\

33 patients excluded

e

11 did not have surgery in the previous 6 weeks

3 had in-hospital acute VTE

3 receiving long-term AC for reason other than surgery
15 were participating in VTE prophylaxis trial

1 inconsistency

4,388 eligible and assessable patients for the
analysis of VTE prophylaxis prescribed

1,060 KA (24.1%) 2,217 THA (50.5%) 1,112 HFS (25.3%)

449 patients excluded (prophylaxis prescribed at hospital
discharge and diary card not available)

3,939* patients considered for the
analysis of actual VTE prophylaxis received

Figure 1:Patients considered for the analysis of prophylaxis prescribed and actual VTE prophylaxis received. *Among the 3,939 patients, 168 had
no diary available and no prophylaxis prescription at discharge, and 64 had no diary available and a long hospitalisation duration. AC, anticoagulant; HFS,
hip fracture surgery; KA, knee arthroplasty; THA, total hip arthroplasty; VTE, venous thromboembolism.

Results

The ETHOS study recruited patients from 161 orthopaedic wards
in 17 European countries. Participating wards per country varied
from four in Sweden and Georgia to 24 in Russia (P Table 2). In
total, 6,385 consecutive patients who had undergone high-risk OS
were screened and of these 4,421 patients were enrolled into the
ETHOS study (P Fig. 1).

© Schattauer 2012

Patients and types of VTE prophylaxis prescribed
during hospital stay

Of the 4,421 patients enrolled, 4,388 were eligible for the analysis of
prophylaxis prescribed (B Fig. 1). Patient characteristics and du-
ration of hospitalisation of the eligible patients are listed in
PTable 3. Of those undergoing HFS, 26% underwent osteosyn-
thesis and 75% arthroplasty. The total average duration of hospi-
talisation ranged from 6.5 £ 1.5 days in Sweden to 25.2 + 9.6 days in
Russia.

The majority of patients were prescribed and received phar-
macological prophylaxis according to the 2004 ACCP guidelines,
from the day of surgery until discharge {in HFS patients, VTE pro-
phylaxis was mainly used immediately from hospital admission).

Thrombosis and Haemostasis 107.2/2012
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KA THA ... HFS Total Table 3: Patient characteristics by type of
: : {n: 1,059 (n=2217). (n=1112) (N= 4‘,'38:8) surgery.

Age, years 67289 6161119 708+140 6531125

Female 755 (1.3) 1.318{(59.4}  770{69.2) 2,343 (64.8)

Weight, kg 81.3+144 17711414 704125 7681143

BMI, kg/m? 298+49 276+45 255+41 276147

Total hospitalisation duration, days  12.7+ 6.6 148169 178+88 15076

Duration of pre-operative hospital ~ 2.0+3.0 29137 49152 32+42

stay, days

Continuous data are shown as mean + standard deviation. Dichotomous data are shown as n (%), BM|,
body mass index; HFS, hip fracture surgery; KA, knee arthroplasty; THA, totat hip arthroplasty.

Type of praphylaxis KA . THA . .+ Totak: " - Table 4: VIE prophylaxis prescribed during
. R o (!1_:::-3:'1-059)_ n= 2'217 (n= 1,112) (N = 4;388) hospitalisation by type of surgery.

Pharmacological prophylaxis* 1,056 (99.7) 2211(99.7)  1,094(984) 4,361 (99.4)

LMWHT 1,009 (95.3) 2,162 (97.5) 1,086 {97.7) 4,257 {97.0)

UFH 2(0.2) 13{0.6) 6 (0.5} 21 (05

Fondaparinux* 76(7.2) 77(3.5) 4(0.4) 157 (3.6)

VKA? 27 (2.5) 52{2.3) 3128 110 {2.5)

Mechanical prophylaxis 739 (69.8) 1,413 (63.7) 513 {46.1) 2,665 (60.7)

Elastic stocking/bandages 672 (63.5) 1,357 (61.2) 496 {44.6) 2,525 (57.5)

Elastic stocking/bandages and IPC 54 (5.1} 42 (1.9) 10.0) 107 (2.4)

IPC 13(1.2} 140.6) 6 (0.5) 33{(0.8)

Mechanical and pharmacological 736 (69.4} 1,412(63.6) 497 (44.6) 2,645 (60.2)

prophylaxis

Duration of pharmacological 98+45 10.9t44 11.4+49 10.8+46

prophylaxis, days

Pharmacological prophylaxis, daily dosage, mean + 5D - R

LMWH, U 4,039 886 3,985 + 747 3,940 + 825 3,986 + 803

UFH, IU 12,500 £ 10,607 5,000+ 0 10,0000 71143£3,732

Fendaparinux, mg 2510 2510 2510 2510

VKA, mg 53x53 6.7+86 47168 58174

Continuous data are shown as mean + standard deviation, Dichotomous data are shown as r (%). *Of the
4,388 patients, 27 did not receive pharmacological prophylaxis from the day of surgery until discharge. *In
total, 183 patients received LMWH plus another concomitant treatment. *Only 1 patient received fonda-
parinux and VKA, HFS, hip fracture surgery; IPC, intermittent pneumatic compression; KA, knee arth-
roplasty; LMWH, low-molecular-weight heparin; THA, total hip arthroplasty; UFH, unfractionated heparin;

VKA, vitamin ¥ antagonist; VTE, venous thromboembolism.

Types of prophylaxis received and the duration of pharmacological
VTE prophylaxis during hospital stay are described in P> Table 4. In
total, 4,361 of 4,388 patients (99.4%) received pharmacological
prophylaxis: 4,257 (97.0%) with a low-molecular-weight heparin
{LMWH); 157 {3.6%) with fondaparinux; 21 (0.5%} with unfrac-
tionated heparin (UFH}); and 110 (2.5%]) with a vitamin K antag-
onist (VKA)} (P Table 4).

Only 27/4,388 patients (0.6%) did not receive recommended
pharmacological prophylaxis from the day of surgery until dis-

Thrombosis and Haemostasis 107.2/2012

charge: 10 received mechanical prophylaxis alone; 13 mechanical
prophylaxis and antiplatelet agents; 3 antiplatelet agents alone; 3
other {non-recommended) anticoagulant agents (hydroxychloro-
quine); and 1 received no VTE prophylaxis. Three patients receiv-
ing mechanical prophylaxis due to bleeding risk, were considered
by the Steering Committee as receiving VTE prophylaxis according
to the ACCP guidelines.

© Schattauer 2012
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Anticoagulants!
3,487
{79.4%)

1,591
(36.3%)

. No prescription of AN
pharmacological
or mechanical ')
\-\ prophytaxis
N, 185' (4.2%)
\ ’

“‘_‘_____/

——

Mechanical
. prophylaxis
167 ~ 2,329
(3.8%) (53.1%)

510
{11.6%)

61
(1.4%)

I Antiplatelot
agents
650
(14.8%)

Figure 2: Venn diagram describing the venous thromboembolism {VTE} prophylaxis prescribed at hospital discharge (N = 4,388). *In total, 901
patients were not prescribed with any form of anticoagulant VTE prophylaxis at hospital discharge. 'Patients receiving low-molecular-weight heparin, unfrac-

tionated heparin, fondaparinux, and vitamin K antagonists.

VTE prophylaxis prescribed at hospital discharge

Post-operative VTE prophylaxis was prescribed at discharge for
4,388 patients. Of these, 3,715 patients (84.7%) were discharged
home and 560 (12.8%]} patients were discharged to a convalescent
home or rehabilitation centre. Fifty-five patients who underwent
hip surgery were discharged from the hospital after 228 days and
538 KA patients were discharged after 210 days.

The types and combinations of VTE prophylaxis prescribed at
hospital discharge are depicted in ® Figure 2. Overall, 185 (4.2%)
patients received no pharmacological or mechanical prophylaxis
prescription at discharge. A total of 3,487 patients (79.5%} were
prescribed anticoagulant prophylaxis, 2,329 (53.1%) mechanical
prophylaxis, and 650 (14.8%} antiplatelet agents. A total of 1,795
(40.9%) patients received anticoagulant VTE prophylaxis alone
and 167 (3.8%) mechanical prophylaxis alone.

In total, 901 (20.5%]} patients received no discharge prescrip-
tion for anticoagulant VTE prophylaxis: 352 (8.0%) received no
pharmacological prescription and 549 (12.5%) were prescribed
with antiplatelet agents alone or in combination with mechanical
prophylaxis. Over 50% of patients in Georgia, Russia, and Ukraine
were prescribed antiplatelet agents alone {mainly aspirin) or com-
bined with mechanical prophylaxis at discharge.

LMWHs were prescribed at discharge to 3,310 patients (75.4%)
and were the most commonly prescribed form of pharmacological
VTE prophylaxis, followed by VKA prescribed to 169 (3.9%) pa-

© Schattauer 2012

tients. Among patients who had undergone THA or KA, and pre-
scribed with injectable prophylaxis, almost 50% self-injected their
treatment and approximately [8% were given injections by relativ-
es. The remaining patients were either injected by a nurse or by
both a relative and a nurse. In HFS patients, the self-injection rate
was 25.9%, whereas relatives and nurses performed 35.2% and
37.0% of required injections, respectively. The mean durations of
pharmacological prophylaxis prescribed at discharge were 23.9
15.4 days for KA patients, 24.2 + 17.7 days for THA, and 26.0£9.2
days for HFS.

Post-operative VTE prophylaxis prescribed as
compared with the 2004 ACCP guidelines (ACCP-
adherent)

Among the 4,388 eligible patients, 3,067 (69.9%; 95% ClI
68.5-71.2%) received an ACCP-adherent post-operative VTE pro-
phylaxis prescription (prescription received during hospitalisation
plus prescription at discharge). ACCP-adherent post-operative
prophylaxis was prescribed to 955 KA patients (90.2%; 95% ClI
88.2-91.8%), 1,411 THA patients {63.6%; 95% Cl 61.6-65.6%),
and 701 HES patients (63.0%; 95% CI 60.2-65.8%). Among pa-
tients who received a non-adherent post-operative VTE prophy-
laxis prescription (1,321/4,388; 30.1%), the main reason for non-

Thrombosis and Haemostasis 107.2/2012
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I
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2,620 (67%) patients receiving
ACCP-adequate actual prophylaxis

.

1.319 (33%) patients receiving
non-ACCP adequate actual prophylaxis

'

1,142 (29%) patients
with prescription issue

L

I
177 (4%) patients
with behaviour issue

|

* Inadequate in-hospital prophylaxis (n = 55}
» Non-ACCP prophylaxis prescribed at discharge (n = 770)
» Too short prophytaxis prescribed at discharge (n = 317)

+ Patients stopped prophytaxis too early (n = 126)
» <80% days covered with treatment (n = 35)
» >2 days without treatment (n = 18}

Figure 4: Reasons for discrepancies between actual venous thromboembolism prophylaxis received and 2004 American College of Chest Phys-

icians (ACCP) guidelines.

adherence to ACCP recommendations was a too short prescription
{1,256 patients; 28.6%). The mean post-operative prescription du-
rations for VIE prophylaxis were 30.1 £ 17.7 days in KA patients,
30.1 £ 19.4 days in HA, and 31.5 % 14.4 days in HFS.,

Actual VTE prophylaxis received as compared with
the 2004 ACCP guidelines {ACCP-adequate)

Among the 4,388 eligible patients, 449 were excluded from the
analysis of actual prophylaxis received, leaving 3,939 patients who
were considered for this analysis (P Fig. 1).

Thrombosis and Haemostasis 107.2/2012

The mean duration of actual pharmacologicai prophylaxis
from surgery was 28.7 = 13.8 days (28.7 £ 14.1 days in KA, 28.4 =
13.7in THA, and 25.3 £ 13.9in HFS). In total, 2,620/3,939 patients
{66.5%) received adequate actual VTE prophylaxis as compared
with the ACCP guidelines: 872 KA (88.7%; 95% CI 86.6-90.5%),
1,231 THA (60.9%; 95% CI 58.7-63.0%}, and 517 HFS (55.4%;
95% CI 52.2-58.6%). The proportion of patients that received ad-
equate actual VTE prophylaxis varied by country (M Fig. 3).

Among the 1,319 patients {33.5%) with non-adequate actual
VTE prophylaxis, the main reason why prophylaxis did not meet
ACCP criteria was inadequate prophylaxis prescription at dis-
charge (1,087/3,939; 27.6%), mainly driven by insufficient du-
ration of prophylaxis (B-Fig. 4). Only in 4.5% of cases was non

© Schattauer 2012
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ACCP-adequate actual prophylaxis received due to patients’ be-
haviour.

Discussion

The ETHOS registry is a prospective, observational study provid-
ing real-life data on both the VTE prophylactic practices, and the
actual VTE prophylaxis received by patients who have undergone
high-risk OS in European countries, and how these compare with
the 2004 ACCP guidelines for VTE prevention.

ETHOS shows that in high-risk OS there is still a gap between
the VTE prophylaxis that patients actually received (in-hospital
plus post-discharge prophylaxis) and the 2004 ACCP recommen-
dations (14) (66.5% of patients, who received in-hospital prophy-
laxis, received adequate actual VTE prophylaxis). The ETHOS
study indicates that non-ACCP adherent prescription at discharge
was the predominant cause of discrepancy from guideline-recom-
mended practices, In particular, ETHOS reveals that approxi-
mately a quarter of patients are discharged with no prescription for
prophylaxis, a prescription for an inadequate type of prophylaxis
{including aspirin and other antiplatelet agents), or, in most cases,
an adequate type of prophylaxis of inappropriate duration.

Recent literature has focused on the appropriateness of VTE
prophylaxis (22-24); however, most of it has analysed patient dis-
charge records retrospectively or focused on in-patient practices.
The ENDORSE study assessed the at-risk patients receiving effec-
tive prophylaxis while in acute hospital care and showed that <60%
of surgical patients with known risk for VTE and up to 88% of
high-risk OS patients received ACCP-recommended prophylaxis
(19). Analysis of U.S. patient discharge databases for surgical pa-
tients has reported that 67.7% of patients did not receive appropri-
ate VTE prophylaxis according to ACCP guidelines, and found that
high-risk OS patients were those most likely to receive an inappro-
priate duration of prophylaxis (25). The same database showed
that the probability of DVT and PE were significantly lower among
THA and KA patients who received ACCP-recommended VTE
prophylaxis versus those who did not (26).

The Global Orthopaedic Registry (GLORY) highlights that full
adherence in terms of optimal type of prophylaxis for type of sur-
gery,and adherence of a prescription to recommendations for pro-
phylaxis dosing and dose duration is only achieved in 47-62% of
THA and 61-69% of KA patients (20). Compared to these obser-
vational studies, the ETHOS registry offers an overview of both in-
hospital and at discharge prophylaxis practices. Furthermore, it
provides insight on the prophylaxis actually received by patients
post-discharge and on the reasons for differences in the prophylax-
is prescribed at hospital discharge and the actual prophylaxis re-
ceived by patients compared with the 2004 ACCP guidelines.

ETHOS suggests that a proportion of patients (13%) are pre-
scribed with antiplatelet agents alone or combined with mech-
anical types of prophylaxis at discharge (>50% of patients in Geor-
gia, Russia, and Ukraine). In the ETHOS study, the 2004 ACCP
guidelines were used to define adequate VTE prophylaxis, and

© Schattauer 2012

therefore aspirin was not considered as recommended prophylax-
is in high-risk OS patients. Alternative guidelines issued by the
American Academy of Orthopaedic Surgeons (AAQOS) (27) recom-
mend aspirin for the prevention of PE in THA and KA patients.
However, inconsistencies regarding the evidence used from clinical
studies by the AAOS guidelines are currently under debate (28). In
addition, the frequent use of elastic stockings or bandages ob-
served in the ETHOS study (60.7% among all surgery types) is re-
markable considering that there is no scientific evidence for the
benefits of administering mechanical prophylaxis on top of phar-
macological prophylaxis. Moreover, the 2004 ACCP guidelines rec-
ommend against the sole use of mechanical prophylaxis.
Importantly, ETHOS shows that VTE prophylaxis after dis-
charge is often insufficiently extended to match ACCP recommen-
dattons on duration, in spite of continued risk for VTE (8). Post-
discharge records from another study in OS patients suggests that
<20% of elderly patients are discharged with VTE thrombopro-
phylaxis (29). However, our analysis also showed that in KA pa-
tients, the mean duration of actual pharmacological prophylaxis
from surgery was much longer than the duration of prophylaxis
recommended by the ACCP guidelines after KA (28.7 £ 14.1 days
vs. 10-14 days). This discrepancy may be due to the re-assessment
of KA patients’ risks after hospital discharge in some countries.
Several reasons may explain the under-use of ACCP-recom-
mended VTE prophylaxis in surgical patients, including phys-

What is known about this topic?

e Patients undergoing major orthopaedic surgery are well-recog-
nised as being at high risk for venous thromboembolism (VTE} and
the use of appropriate VTE prophylaxis has been shown to be effec-
tive in reducing the risk for thromboembolic events in this patient
population,

s Consensus guidelines that describe which types of VTE prophylax-
is may be effective, according to the type of surgery and the pres-
ence of individual patient risk factors for VTE and haemorrhagic
complications, have been available for many years.

e Globally, many hospitalised patients do not receive adequate VTE
prophylaxis as defined within currently available consensus guide-
lines,

What does this paper add?

e Despite receiving adequate VTE prophylaxis during hospitali-
sation, a substantial number of patients across 17 European coun-
tries do not receive effective VTE prophylaxis after hospital dis-
charge. :

e When patients are prescribed post-discharge VTE prophylaxis, the
regimen actually received may still not meet the consensus guide-
line recommendations.

o The most common reasons for VIE prophylaxis provision not meet-
ing recommended standards are: inadequate presaiption, non-
recommended prophylaxis prescription at hospital discharge, and
prescription for prophylaxis shorter than the recommended time
period,
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icians’ lack of guidelines awareness and perceived risks and dif-
ficulties regarding anticoagulant therapies (30). However, reassur-
ing guidelines on the efficacy and safety profiles of recommended
VTE prophylaxis modalities have been available for several years,
and post-discharge prophylaxis is a feasible and acceptable option
(31). Use of recommended VTE prophylaxis in surgical patients
can be improved by implementing support systems and clinical
audits of prophylaxis practice (32,33), and training on the benefits
of guideline adherence {34). Guidelines continue to support opti-
mal uptake of VTE prophylaxis in orthopaedic patients {1, 27).

Country-to-country differences in hospital stay duration and
timing of discharge may also play a part in inconsistent practices.
Additionally, in terms of financial constraints on prescription
practices, reimbursement policies differ greatly by country and
limit the treatments availability for high-risk OS patients, resulting
in prescription of cheaper options (such as aspirin) versus more ef-
fective treatments.

There are limitations in the ETHOS study. Not all European
countries took part. At the time the ETHOS study was designed,
the 2004 ACCP guidelines were the only available recommen-
dations. Although the centres were randomly selected, the process
followed may have increased awareness regarding the use of VTE
prophylaxis. ETHOS was designed before data from the EN-
DORSE study were available, therefore under-use of appropriate
VTE prophylaxis during hospital stay in surgical patients was not
assumed or assessed. There were 449 (10%) missing diaries, and
the level of adequate prophylaxis was probably lower in this sub-
group of patients compared with the population having the fol-
low-up visit and bringing back the diary. Some patients who were
prescribed a short duration of prophylaxis at discharge may have
received re-prescription from their family practitioner that was
captured in the diary, but not in the discharge prescription. The
ETHOS study focused on assessing the duration of prophylaxis,
and type of prophylaxis used during hospital stay and at hospital
discharge, but did not collect information on VTE or bleeding out-
comes,

In conclusion, ETHOS highlights that in real-life practice, up to
66.5% of high-risk OS patients in Europe receive adequate actual
VTE prophylaxis when compared to the ACCP guidelines. When
looking at the reasons for discrepancies between the actual pro-
phylaxis received and the ACCP guidelines, ETHOS shows that
high-risk OS patients may not actually receive VTE prophylaxis of
adequate duration to protect against the risks of post-operative
VTE, mainly due to inappropriate prophylaxis prescription at dis-
charge. Improvements in discharge prescribing practices may be
important in ensuring more patients receive VIE prophylaxis
which adheres to evidence-based, guideline-recommended man-
agement.

ETHOS registry investigators

Steering Committee: David Bergqvist, Juan I. Arcelus, Paulo Fel-
icissimo. For the investigators who recruited patients for this regis-
try see the Appendix.
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Appendix

The following investigators recruited patients (principal investigator
in bold): Austria—Erich Minar, Wolfgang Hochdaninger, Alfred Un-
gershock, Friedrich Kroath, Gerhard Kaltenecker, Hans Kronigsberger,
Josef Hochreiter, Martin Krismer, Norbert Freund, Oskar Kwasny, Peter
Bdsch; Belarus—Siarhei Zaretski, lvan Minakouski, Alexey Maslov,
Yuri Kos, Pavel Krasenkov, Yuri Azarov, Sergej Kisel, Viktor Klochkav,
Vladimir Tsarev; Belgium—Johan Beliemans, Eric Meire, Rudi Pyls,
Gearges de Brouckére, Jean Colinet, Philippe Kinzinger, Herman Eelen,
Johan Bogaert; Bulgaria—Peter Tivchev, Chavdar Shokov, Peter Bra-
toev, Dian Enchev, Valentin lvanov, Nikolay Tivchey, Pavel Mishev, Pa-
nayot Tanchev, Atanas Atanasov, Plamen Nenov, Diko Boshnakov;
Croatia—Vladimir Zmak, Tedi Cicvaric, Branko Tripkovic, Damir Ka-
plan, Miroslav Gluhinic, Antun Maricevic, Vladimir Boschi, Zvonimir
Lovric, Aleksandar Nagy, Dragutin Bitunjac, Zoran Aleksijevic; Geor-
gia—Nikoloz Avazashvili, Vazha Gaprindashvili, Tornike Nozadze,
Zurab Avazashuili, Levan Teneishuili; Greece-—Kostantinos Malizos,
George Diakos, Theodoros Tsarouchas, loannis Krasoulis, George Ke-
hagias, Antonios Asimakopoulos, Chris Dimitriou, Panagiotis Megas,
Georgios Skouteris, George Kapetanos, Dionysios Verettas; Hun-
gary—Kalman Toth, Endre Lénart, Istvan Zagh, Istvan Szigeti, Tamas
de Jonge, Taméas Moser, Tamas Gilicze; Lithuania—Manvilius Kocius,
Robertas Mikalauska, Valdas Maciulis, Rimantas Tarasevicius, Vytau-
tas Mockus, Alfredas Smailys, Manvilius Kocius, Filibertas Taucius; Po-
land—Dariusz Chmielewski, Andrzej Gérecki, Krzysziof Czekaj,
Krzysztof Mocko, Marek Wieczorek, Emil Taszkow, Marek Dolinski, Ire-
neusz Kotela, Jacek Majewski, Piotr Jeske, Zbigniew Wieczorek, Stanis-
law Dawcewicz, Julian Dutka, Andrzej Kozlowski; Portugal—Paulo
Felicissimo, Antonic Rodrigues, Herminio Loureiro, Abel Trigo Cabral,
Antonic Meireles, Jacinto Loureiro, Jorge Mineiro, Rogério Palma Ro-
drigues; Romania—Dinu Antonescu, Ovidiu Alexa, Remus Caranfil,
Radu Malancea, loan Baier, Dan Cristian Grecu, Nicolae Gogulescy,
Tiberiu Bataga, Dan Poenaru, Alexandru Pop,Dan Osvald Lucaciu,
Calin Tudor Hozan; Russia—Anatoly Lazarev, igor Deev, Anatoly
Bondarenko, Afanacy Peshkov, Joulia Ipatko, Sergey Abrosimov, Ogan-
es Oganesyan, Sergey lvanov, Pavel Zhukov, Anton Starkov, Pavel Bol-
taev, Ivan Vasin , Sergey Kiushkin, Oleg Bogatyrev, Sergey Maslenni-
kov, Andrey Milyukow, Fedor Lazko, Igor Lushnikov, Temur Kvetenadze,
Alexander Kostyanov, Yuri Ezhoy, Viadimir lvanoy, Anatoly Tyurchin,
Stanislav Linnnik; Slovakia—Mirostav Bdzech, Jan Cerny, Karol
Gottschal, Martin Hromec, Andrej Hudec, Marek Ozorak, Peter Simko,
Baris Steno; Sweden—David Bergqvist, Sari Ponzer, Bjorn Edshage,
Annika Kragh-Ekstam, ingemar Olsson; United Kingdom—lan Jef-
fery, Mohammad Magsood, Dand Shardiow, Sohail Quraishi, Arpit
Patel, Ronan Banin, Ivan Brenkel, Edward Crawfurd, Peter Kay, Peter
Cnudde, Riad Adam; Ukraine—Oleksandr Kosaykov, Vladimir Gavri-
lov, Oleg Drobatun, Yaroslav Linko, Andriy Pidlisetskyy, Yaroslav Vasyl-
chyshyn, Olena Shevchenko, Andriy Gerasymenko, Olexandr Polyvoda,
Valeriy Vakulenko, igor Shishka, Olexandr Loskutov, Gennadiy Olini-
chenko, Myckaylo Arshulik, igor Spesivyi.
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