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ABSTRACT

Objectives: Venous thromboembolism (VTE) provoked by transient risk fadtas
traditionally been classified as a single entity witlower risk of recurrenceWe
evaluated the association between different categories of transient provoking factors

and the relative risk of recurrence.
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Methods: Retrospective evaluation MTE eventsin noncancer patients from July
2011 to December 2012 at two tertiary instita§oin Australiawith a minimum
follow up of 24 months.

Results: 747 VTE cases were identifiednd bDllowing exclusion of cases with
mortality'within 30 days of presentation (n=26), unprovoked cases (40h2%hn
higher frisk of recurrence (4.6 versus/2@ eventyears, p=0.01). Provoking factors
included surgery (40.4%), injury (16.7%yedicatrelated factors includg non
surgical hospitalisation oactive infection(22.0%), tavel (13.2%) andestrogen-
related (6.5%). Air travel had the highest recurrence rate of/ O eventyears,
comparableto unprovoked VTE. VTE provoked by surgggwed lowerecurrence
rateat 1.8100 eventyears (p=0.03). 62.5% of patients with provoked VTE recurred
with an unprovoked event.

Conclusion: Transient provoking factors for VTE are heterogeneous waitying
potencyand should not be considerediagle entity. The highrecurrencerate after
travelprovoked VTEsuggest that it is a ‘minor”, if not negligible provoking factor

with higher.thrombotic predisposition.

Key 'words: Venous thromboembolism, provoking factors, travel, clot recurrence,
epidemiolegical studies
INTRODUCTION

Venous thromboembolism (VTE) is a common condition affecting 1 to 2 per 1000
persons per year in developed countries with an overall risk of recurrence of up to
30% over 10 years.(1, ®)is well recognised that the risk of VTE recurrence after an
unproveked event is highest within the first 12 monthsthedresence of a transient

provoking.factor is associated with a lower risk of recurrgBge.

Traditionally; provoking factors have been reported in up to 75% of all &fidEhave
been classified as a single unifying entity.(2H&wever,in reality, a provoked VTE
can be duetonultiple different factors such as surgery, igjumedicalrelated factors
(including nonsurgical hospitalisation, active infection or other significant active
medical illnessgs longdistance travel, oestrogen therapy, pregnancy and
malignancy.(5)Each risk &ctor has varying magnitude and reversibility, and may

influence the risk of VTE recurrence in different wé@ysFor instance, a systematic
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review have shown that recent surgery is a major reversible provokiiog véth a
very low estimated risk of recurrence of 0.7% per paiyeatr after anticoagulation
cessation, as compared to 4.2% per pagreat in those with noesurgically related
provoking factorg6) Furthermore, different studies have reported varying time
periods “between exposures and thssociatedVTE event and international

recommendations ofteso not specify the proposed letate as well. (57)

Despite theheterogeneity in provoking factors, international VTE recommendations
do not_specify the type of provoking factor but rather, group them as a single
category. In 2016, the American CollegleChest Physicians recommends treatment
of all provoked VTE withtherapeuticanticoagulation for 3 months over extended
therapy.(7)Moreover, many patients are reassured that the risk of VTE recurrence in
provoked VTE is low after cessation of anticoagulation unless they-aosed to

a similar reversible provoking facto

To further.our understanding of the relatsignificanceof each provoking factor and
specifically, /their subsequentlative risk of VTE recurrence, we performed a
retrospective review of patients wikbwer limb deep vein thrombosis (DVT) and/or

pulmonary-embolus (PE) in a “real-world” hospital setting.

METHODS

This was a retrospective observational study of all consecutive patients presenting
with VTE between 1 July 2011 and 31 December 2012 across two tertiary teaching
hospitals (Austin Health and Northern Health) in Northeast Melbourne, Victoria,
Australia..Both institutions are the only tertiary hospitals and major referral centres
serving'Northeast Melbourne with an estimated population of 1.5 million. Allntstie
were followed up to 31 December Z)Wwith a minimum of 24 months from initial

diagnosis.

Potential cases were identified and retrieved from hospital medical records using the
relevant ICD10 codes (International Classification of Disease& Révision): 126
(pulmonary embolismand 180 (phlebitis and thrombophlebit{8). The use of ICD

10 codes for case identification was a reliablethod in both institutions, as it was
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mandatory for every patient to have a discharge summary that was reviewed and
coded using ICELO codes to enable assignment of appropriate Diagnosis Related
Groups, which impaeton funding allocation to the hospgalComputerised medical
record of each case was assessed for demographics, provoking factors, thrombosis
risk =factors, family and personal medical history, thrombophilia testing,
anticoagulation management, bleeding complications, thrombosis recurrence,

subsequent development of malignancy and mortality.

Isolated.distal deep vein thrombosis (IDDVT) was defined as isolated DVT below the
level of\the popliteal vein including isolated muscular vein thrombosis. Major VTE
was definedias abodaee DVT, including DVT involving the popliteal vein, and/or
PE with or without concomitant DVT. All VTE cases were confirmed on radiolbgica
imaging and’it was standard of care for both institutions to perform routine whole leg
ultrasound for all patients with suspected DVT. No routine radiological testindefor P
was performed for patients with symptomatic DVT and no clinical features.dfdtE

the purpese of this analysis, only lower limb DVT and PE were included due to the
differenees.in the natural history of thrombasigolving other unusual sites. Patients
with'known active malignancy or myeloproliferative neoplasm (MPN) were exd|ud

as these_conditions were not deemed to be reversible in the short term. The dbiration

anticoagulation was subject to the treating physician’s discretion.

Provoking 1actors

The VTE cases were stratified according to the presence of an identifiable transient

provoking factor. Each provoking factor was defined as follow:

() Surgery=within eight weeks of VTE presentation includasgociated factors such
as immebility or injury

(i) Lower limb or spinal injury unrelated to surgery, occurring within eight weeks of
VTE presentation

(i) Medicalrelated provoking factors including neurgical hospitalisation, active
infection or aher significant active medical illnessescurring within eight weeks of

VTE presentation
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(iv) Travel as determined by treating physician; however only continuous air travel of
more than 3 hours, occurring within eight weeks of VTE presentation weuelaadc

in our subanalysig(9) Information regarding travel destinations were documented for
all travelrelated cases, thus they were further stratified according to the estimated
travelduration basecha oneway trip.

(v) Oestrogerrelated factors including concomitant administration of oral
contraceptive pills or hormone replacement therapy within eight weeks of

presentation, active pregnancy, or up to six weeks post partum.

The remaining cases witho identifiable provoking factors were classified as

“unproyoked” events.

Recurrent thrombosis was defined as a clinically significant recurrence of the
thromboasis in the same area that has previously been documented to have resolved or
in a new site following an index event. Bleeding complications were assessed based
on the.lnternational Society on Thrombosis and Haemostasg&cientific and
Standardisation Committee bleeding assessment tool, with events scoring 3 or more
points_being considered cloally significant(10) Subsequent malignancy was
classified.as the detection of a new malignancy within 12 months following the index
VTE, without evidence of malignancy at the tiofeVTE diagnosis. Patients who did

not represent to either hospital, or have subsequent documentation of a new VTE in
our medical records were further tracked through medical records of two major
private haematology medical practices in the same catthanea. If no further data

were identified, these patients were deemed not to have had a recurrent VTE event,
bleeding complication or subsequent malignancy. Given that most patients in the
warfarin_era’would require administration of subcutaneous lowecntdr weight
heparineither as inpatient or through a hosjgsed outpatient program, it is likely

that hospital presentation was required. Cagpseific mortality data was updated as

per hospital records at the last date of fohapv

Statistical aalysis

Descriptive statistics (counts and percentage frequencies, mean or median, range,

95% confidence interval [CI]) are provided as appropriate to summarise patient
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characteristics and outcomes. Differences in categorical variables were evaluated
using the Chisquared test, or Fisher's Exact test on occasions when frequencies were
less than 5. For the continuous variables, which werenoamally distributed, the

MannWhitney (ranksum) test was applied.

Time to event analysis was conducted with two end points: recurrent thrombosis and
clinically “significant bleeding, with mortality treated as a competing, riskthe
method of Fine and Grayl1l) Cumulative incident curvefr recurrent thrombosis

and clinically significant bleeding were prepared to compare greuigs univariate

and multivariateproportional hazards competing risk regression analyses used to
identifyrand quantify associations between recurrent thrombosigadiett or clinical
variables Variables were selected for the multivariate analysis if thalyges were

<0.2 on univariate analysis, with manual backward stepwise regression techniques
employed angbrovoked status treated as the primary exposure variRelsults were
presented as Hazard Ratios with associated 95% confidence int&rvalsalysis of

time to. \/TE‘recurrence was also conducted in agolbip where duration of anti
coagulation_therapy was known, with duration on-antgulation treated astime

dependent covariate.

A two-tailed Rvalue of less than 0.05 was considered to indicate statistical
significance. STATA statistical analysis software (version 12.1) was used (StataCorp,
College Station, TX, USA).

Ethics approval was obtained fraime Austin and Northern Human Research Ethics
Committee (Numbers LHR/14/Austin/660 and ALR 10.2015).

RESULTS

Case.identification

A total of 1024 consecutive VTE events were identified (Figure 1), involving 1002
patients with 22 recurrent hospitalesentations. Of these, 747 (72.9%) events (total
of 737 patients) met the specified inclusion criteria: 449 VTE events were classified

as provoked (total of 443 patients) and 298 VTE events were unprovoked (total of 294
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patients). Patients with active hgmancy, MPN and/or nefower limb DVT or non
PE VTE were excluded (26.3%). All patients were follovsgdfor a minimum of 24
months, with a median of 27 months post cessation of anticoagu{edioge 148

months).

Patient characteristics

Baselinecharacteristics comparing provoked and unprovoked VTE patient cohorts are
shown in Table 1. The mediame was 64 years with l@awer median age in the
provoked group (62 years vs 65 years, p=0.&dd a femalengdominance (56.0% vs
43.0%4p<0.01). The proportion of patients presenting with major VTE was also
significantly“lower in the provokedersis ungovoked cohorts336/449 (74.8%) vs
246/298 (82:6%)p=0.013). The majority (97.0%) of patients were symptomatic at
VTE diagnosis.

VTE Riskiactors

Prior VTE history was less common in provoked cases (11.3% vs 35.7%, p<0.01) but
notably, provoked patients that had a prior VTE history were more likely to report
subsequent recurrence (6/50 (12.0%) vs 18/393 (4.6%); p=0.03). No difference in
recurrence inhte unprovoked cohort was identified based on prior history of VTE
(9.5% vs 10.6%, p=0.77). There were no statistical significant differences in family o

smoking history.

Thrombophilia screen was performed in 27.6% of the provoked cases and 59.4% of
unprovoked. cases (p<@® with no significant differences in the proportion of cases
with any“pesitive result (p=0.62). Of noteegter than 95% of patieritad Protein C,

S and Antithiromin tests performedvhilst on anticoagulation and hence these results

were netiinterpretable.

Provoking factors

The various type of provoking factors (as attributable to by the treating phyicians

our cohort is identified in Table 2, withe majority of patients having surgerglated
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events. Interestingly, there were 57 patients identified as having-tedatdd VTE,
including 13 patients with air travel between 3 and 8 hours, 36 patients with air travel

of more than 8 hours and 8 with landly travel. There were no sea travels reported.

Management

Most ‘patients (423/449, 94.2%) with provoked VTE received therapeutic

anticoagulation, though this was lower than the unprovoked group (294/298, 98.7%
p<001). Of.the 26 provoked cases that did not receive therapeutic anticoagulation, 5
had prophylactic anticoagulation, 3 had antiplatelet therapy and 18 did not receive

anticoagulation.

Information regarding cases with a finite duration of anticoagulation wasblaih

282 (62.8%) of therovoked and 146 (49.0%) of the unprovoked group (Figure 1).
While there was no difference in the median duration of anticoagulation in either
group, -prevoked patients were less likely to have more than 6 months of
anticoagulation (67/282 (23.8%) vs 4861#82.9%), p=0.02), or proceed ltmgterm
anticoagulation (39/434 (9%) vs 94/293 (32%), p<0.01),

No statistical significant differences itme acute interventions implemented were
identified between the provoked and unprovoked population, includingfilté®s

(14, (3.1%) vs 9 (3.3%)), thrombolysis (3 (0.7%) vs 3 (1.0%)), both IVC filter plus
thrombolysis (4 (0.9%) vs 3 (1.0%)), and one extracorporeal membrane oxygenation

use in each cohort.

VIE Réecurrence

Following=exclusion of cases with mortality at presentation or within 30 days of index
event,.721 case@nvolving 711 patientsere included in the assessment of VTE
recurrences, Ihere were 24 cases of VTE recurrence (5.6%) in the provoked group of
431 caes(involving 425 patients)representing a rate of 2.3 recurrences per 100
eventyears, compared to 32 cages/olving 286 patientsincluding 2 patients with 2

cases of recurrences eaoti VTE recurrence (11.0%) and a recurrence rate of 4.6 per
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100 eventyears in the uorovoked group. The breakdown tbfe type of provoking

factors and the respective rate of VTE recurrence are shown in Table 2.

Overall, patients with provoking events at baseline were found to have a lower hazard
rato of VTErecurrece (HR 0.50, 95% CI: 0.20.85) (Table 2 and Figure 2). When
considering types of provoking events, surgery had the lowest risk of VTE recurrence
(HR 0.41,95% CI: 0.19.90). Travelrelated VTE, on the other hand, was associated
with the highest rate Of TE recurrence (5.@vents per 10@vent-years)comparable

to unprovoked VTE (HR: 1.3®5% CI:0.612.79). No other factors were associated
with VTE recurrence upon multivariate analysis, and as shown in Table 2 there was
no association betwedgppesof VTE at baseline with VTE recurrence (IDDVT vs
Major VTE:"HR 1.38, 95% CI: 0.78-2.47)2)

Of the 24 patients in the provoked cohort who developed recur&n¢g?5%) had

an unprovoked VTE recurrence Of the nine provoked recwnce, 1 was on
therapeutic.anticoagulation,ifad subtherapeutic anticoagulation, 3 were post surgery
on prophylactic anticoagulation and were not anticoagulatedThere was no
significant difference in VTE recurrence rate regardless of whether patients were on
longterm~anticoagulation (Table 3)After excluding patients on loAgrm
anticoagulation or had an unknown duration of anticoagulation, the median time to
VTE recurrence was 7 months after anticoagulation cessation in both the provoked

and unprovoked patients (p=0.68).

VTE-related bleeding

No differencés in clinically significant bleeding events between the 2 groups were
identified* (24 (5.3%) vs 17 (5.7%), p=0.83), including time to bleeding event.

Mortality'rates
There were no differences in mortality between the provoked and unprovoked cohort

(65/443 (14.6%) vs 43/294 (144); p=1.00) including similar proportion of
thrombosisrelated mortality (163.6%) vs 9 (3.1%); p=0.69).
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Subsequent malignancy

The incidence of subsequent malignancy was lower in the provoked gpoygared
to the unprovoked patient® (1.4%) vs 8 (2.7%)RR 0.50, 95% CI 0.171.42,
p=0.19)Metastatic cancer was also more commahe unprovoked population (6/8
vs 2/6/p=0.19). Of those with provoked VTE, 3 (4.6%) were secondanedaicat
related factors2 (1.3%) had surgemelated factors and 1 (1.4%) had injuglated

immobility.

DISCUSSION

This study "provides a “reaborld” analysis of VTE with a specific focus on the
impact of provoking factors on clinical outcomes and VTE recurrence. Importantly,
we confirm_that provoked VTE has a lower rate of recurreocmpared to
unproveked VTE (2.3ecurrences per 1l0@ventyearsvs 4.6 recurrenceger 100
eventyears;/p=0.0L However, the cumulative recurrence rate of 5.6% in the 24
month followrup period in our provoked cohort, although lower than that of the
unprovoked group, is nonetheless much higher than the baseline VTE risk of a normal
populationgwhich is estimated to have an incidence of 0.1 to 0.2 per 100 patients per
year(13) Our findings are consistent with results fremor published studiesvith a
systematic review reporting a recurrence rate of 3.8%opatiertyear for patients

with a transient provoking factorand a recent population study reporting a
cumulative VTE recurrencef 13% in 3 yeardn a similar cohort (14, 15) This
suggests that the risk of VTE recurrence after a provoked VTE may not return to the
population baseling and highlights the importance ofndividualised evaluatiorof

patientsand.risk stratification of the initial provoking event.

Interestingly; while provoked VTBas traditionally been classified as a single entity,
our subanalysis of traditionally wellecognised provoking factors suggettat the
overall risk,of thrombosis is a sum of the strength of provoking stimuli and the
individual's intrinsic thrombotictendency. For example, the risk of VTE recurrence
was substantially lower when the VTE was provoked by major transient risk factors
such as surgery (HR 0.41, p=0.03) or injury (HR 0.12, p=20.&dd no instances of

VTE recurrence were observed for hormoakated factors(6, 16) On the contrary,
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travelrelated VTE, which is viewed as one of the most common VTE risk factors by
our community, confeed the highest risk of recurrence, with a recurrence rate
comparable to that of the unprovoked cohort (HR 1.30, p=0.50). Furthenveedso

note that 50% of individuals with travetlated thrombosis had a prior history of
VTE,suggesting that these indivals have atronger inherent thrombottendency.

This is/consistent with two systematic reviewsich reported long duration travel to

be aminorrisk factor for the development of VTEL7, 18)

Similarly, V.TE provoked bymedicalrelated factorgmainly comprising ofpatients

with recents hospitalisation and/or multiple -cwrbid medical illnesses) had a
moderate risk of recurrence 24fold higher than that of the surgical group (VTE
recurrence rate of 3ger 100 eventyears compared to 1per 100event-years)The
retrospective nature of our data rendered it difficult to accurately characterise the
exact nature of each immobility episode and patients with trivial immobilisation may
have been included in our cohort. Nevertheldsspite the heterogeneithis finding
suggests.that medical illness and hospitalisation may not be as strong a provoking

factor as traditionally thought amday carrya substantial risk of recurrence.

Previous_studies have suggested that thera travel doseesponse curvevith an
association betweear travel of more than 8 houesdan increased risk of VTIB,

18) althoughVTE prophylaxishas been suggestéar individualswho are travelling

on continuous flights greater than 3 ho(®%.While there has been substantial
community interesin the incidence of traveklated VTE, there remains a paucity of
data regarding its risk Of TE recurrenceWith the comparable recurrence between
travelrelated VTE and unprovoked patients, our stuggeststhat rather than
merely’viewing travel as arfinor provocateur’, greater emphasis should be placed on
recognising:that traveklatedVTE is minimally provoked and may unmaphtients

with a strenger existing predisposition for thrombosis and should be targeted for more

extensivaisk assessment.

Overall, our findings suggest that stratifying a patient's VTE recurrent risk purely
based on whether an event was unprovoked, or provoked by a transient risk factor is
insufficient. It also highlights the importancé evaluating the magnitude of each

provoking factor as this maye predictive of the risk of future thrombosis recurrence.
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Based on the hazard ratio with unprovoked VTE as the reference group, we propose
categorising these factoescordingly(Table 4and Figure 2 — “strong” provoking
factors to include surgery, injury and oestrogen; hospitalisation and medieabkék
as “intermediate” risks; and travel asmifior’ provoking factor. We not¢hatthere
weremo=recurrences in the 3@estrogerrelatal eventsand as suchoestrogen
exposurewnas classified as a strong factor. However alg®recognise thathe lower
VTE recurrence may be confounded by the fact teitrogen exposure is more
commen in younger women who inherently havelower risk of VTE. (19)
Classifying,patients with provoking factors into these risk groupsawdltlinicians in
their clinical/assessment of tue thrombosis recurrence rjskhich may impact on
the management of the VTE episodie addition, consideration dhtrinsic factors
such as male sex, hereditavy acquiredthrombophiliaas well asadvanced ages

important(5)

While 'multiple scoring systems have been developed in attempts to predict the
recurrent.\VIE risk in the unprovoked cohort, none have focused on assessing VTE
risk in“the_provoked population, despite a substantial recurrence risk in certain
subgroups, inclding the majority (62.5%) recurring as unprovoked events.(20, 21)
Hence, we~propose the need for prospective clinical studies to further evaluate the
appropriate management of provoked VTE, which form thegjonty of VTE
presentations taking into account the varying magnitude of importance of the
provoking factorsOn the other hand, studies in unprovoked VTE have also shown
that it is equally important to accurately identify the subset of patients who have a
very low risk of VTE recurrence artuscan safely discontinue anticoagulat{@i)
Recent studies haudilised D-dimer testingfor further risk stratificationespecially

the level. onemonthpost anticoagulation cessation,combinationwith other factors

such as'gendeT his additionamarkermay helpto predict the risk of VTE recurrence

and the=need for extended anticoagulation in VTE provoked lypiaor” factor(7,

23) This"is particularly relevant in the modern anticoagulation era, where the
availabilitysof the direct oral amtbagulants have enabled convenient administration
with a relatively lower bleeding risk when compared to the traditional vitamin K
antagonists, resulting in increase acceptance of extended anticoagulation and

decreased tolerance of the risk of VTE recured@4)
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This is a retrospective study of tertiary hospaaly presentations, which may reflect

a higher risk population compared to community presentations. However during our
study period in the warfarin era, most patients with a newly diagnosed VTE require
presentation to hospital, as the administration of bridging subcutaneous lovulaolec
heparin'would usually be done through the hositaled outpatient program. There
are multiple potentialbiases, including patients and treatment selection biases,
reliance on ICBL0 coding for case identification and quality of medical record
documentation. Some patients were lost to follow up and may not hgvesented

to our hospitals with complicationeence the rate of VTE recurrence and subsequent
malignancy.may be underreporteedthis study. The duration and mode of treatment
of each”™VTE event were up to individual physician discretion, thus factors affecting
decisionmaking may not be fully captured from medical record documentafios.
retrospective nature of the data also resulted in inadequate informageoding the
duration_of anticoagulation in ostkird of the patients in the tirri®-VTE recurrence
analysis hencedetailedanalysis of thempact of anticoagulation status was unable to
be adeguately performeBatients who were on lortgrm anticoagulation were also
included, in_our VTE recurrence rate analysis, whicaly result in a lower overall
VTE recurrence rate in both cohortgéeverthelessthe patient cohort shown in this
studyis mere reflective of “realvorld” VTE practice.

CONCLUSION

Transient provoking factors for VTE are heterogeneous with different provoking
strengths_resulting imnversely proportional ragseof VTE recurrence. Despite an
overall“lower risk of recurrencehe type and magnitude of each provoking factor
should’be carefully evaluated in the management and determination of recurient V
risk given-that provoking factorsuch as traveinay confera comparable recurrence
risk tomnprovoked VTE.Further prospective studiemre neededo confirm these

findingss
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LEGENDS.-TO FIGURES AND TABLES

Table 1. Patient demographics and characteristics of VTE events

Table 2. Provoking factors and univariate association with rate of VTE

recurreénce

Table 3. VTE recurrence rate (per 100 event-years) based on long-term vs finite
duration of anticoagulation by provoked status

Table 4. Possible categorisation of strength of provoking factors

FigurerlwSchematic diagram showing breakdown of venous thromboembolism

(VTE).events and cohorts included in VTE recurrence analysis

Figure 2. Cumulative Incidence of VTE recurrence stratified by (A) provoked vs
unprovoked VTE; (B) different strengths of provoking factors (strong: surgery,
injury, oestrogen related; intermediate: hospitalisation, medical illnesses; low:

travel)
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Table Iz Patient demographics and characteristics of VTE events

Unprovoked | Provoked p-value
n (%) n (%)
Patient’demographics
Number of Patients 294 (39.9) | 443 (60.1)
Male 167 (56.8) | 197 (44.5) <0.01
Age, nedian.(range) 65 (48 -82)| 62 (43-81) 0.04
Prior history.of VTE 105 (35.7) 50 (11.3) <0.01
Firstdegreerrelative with VTE 26 (8.8) 30 (6.8) 0.30
Active Smoker 53 (18.0) 67 (15.1) 0.59
Characteristics of VTE events
Number-of Episodes 298 449
VTE subtype 0.01
Major VTE 246 (82.5) | 336 (74.8)
Isolateds, distal deep 52 (17.5) 113 (25.1)
thrombosis
Symptematic at presentation 288 (96.6) | 428 (95.3) 0.38
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Table 2. Provoking factors and univariate association with rate of VTE

recurrence

Provoking Eactor Total (n) VTE VTE HR 95% CI | p-value
Recurrence Recurrence
(n) rate (100event-
years)
Unprovoked VTE 290 32 4.6 1 - -
All Provoked VIE 431 24 2.3 0.50 0.29 - 0.01
0.85
Provoking factor
Surgery and otherrelated 174 8 1.8 0.41 0.19 - 0.03
factors 0.90
Orthopaedic 84 4 1.9 0.43 0.02 - 0.11
0.91
Non-Orthopaedic 90 4 1.8 0.40 0.14 - 0.09
1.14
Injury (non surgery) 72 1 0.5 0.12 0.02 - 0.04
0.91
Medicatrelated-proveking 95 7 3.4 0.67 0.29 - 0.33
factors including'non- 1.51
surgical hospitalisation,
active infection or other
significantactive medical
illnesses
Travel 57 8 5.8 1.30 0.61 - 0.50
2.79
Air 49 7 5.9 1.34 0.60 - 0.47
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3.02

3-8 hours 13 1 3.0 0.70 0.10 - 0.72
5.02
>8 hours 36 6 7.0 1.59 0.67 - 0.29
3.77
Land 8 1 4.9 1.06 0.17 - 0.95
6.75
Hormonerelated 32 - - - -
Two or more norsurgical 1 - - - -
factors
Other variables
Gender
Female 363 22 2.5 1 - -
Male 358 34 3.9 1.59 0.93 - 0.09
2.72
Age
<65 377 30 3.1 1 - -
>65 344 26 3.3 0.96 0.57 - 0.87
1.61
Prior history of VTE
No 559 38 2.8 1 - -
Yes 162 18 4.6 1.67 0.95 - 0.07
2.91
Firstdegree relative with
VTE
No 615 43 2.9 1 - -
Yes 56 7 4.9 1.81 0.83 - 0.14
3.95
Smoking Status
Non-Active Smoker 445 33 3.0 1 - -
Active Smoker 121 11 3.9 1.25 0.63 - 0.52
2.47

VTE subtype
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Major VTE 557 40 3.0 1 - -
IDDVT 164 16 4.0 1.38 0.78 - 0.27
2.47
Thrombophilia Screen*
Performed ‘and negative 245 26 4.2 1 - -
Thrombophiliascreen 54 4 2.8 0.69 0.24 - 0.48
positive 1.96

*n=155 episodes with unknown smoking status

* n=422 with nesthrembophilia screen performed

Table 3. VTE recurrence rate (per 100 event-years) based on long-term vs finite

durationof anticoagulation by provoked status

Total VTE VTE VTE p-value
events |recurrence | Recurrence
rate (100
event-years)
Provoked cases 0.913
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e Longterm anticoagulation 39 2 1.93
e Finite duration of 392 22 2.30
anticoagulation
Unprovoked cases 0.349
¢ Long-term anticoagulation 94 8 3.34
e [Finite duration of 196 24 5.25
anticoagulation
Tablée4, Proposed categorisation of strength of provoking factors
Strength of VTE absolute Relative risk of VTE HR (95% CI) Predominant

provoking factor | recurrencerate | recurrence compared

(100event-years) | to unprovoked VTE

risk factor

types

Unprovoked 4.6 1.0 (reference group)

1.00

Not applicable

Strong 1.3 <0.3

0.29 (0.14 — 0.61]

Surgery, injury,

oestrogen

Intermediate 3.8 0.3-0.8

0.67 (0.30 — 1.51]

Medicalrelated
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provoking
factors including

non-surgical
hospitalisation,
active infection

or other

significant

active medical

illnesses

Low

5.8

>0.8

1.30 (0.61 — 2.80)

Travel
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