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A B S T R A C T

Background: Venous thromboembolism (VTE) has major clinical and public health impact. However, only sparse
data on calendar time trends in incidence from unselected populations reflecting current clinical practice are
available.
Objectives: To examine temporal trends in the incidence and characteristics of patients hospitalized with first-
time VTE in Denmark between 2006 and 2015.
Patients/Methods: Using nationwide health care registries, we calculated yearly hospitalization rates for first-
time VTE from 2006 to 2015. The rates were standardized to the age and sex distribution in 2006. Based on the
hospitalization and prescription history of each patient, we assessed the risk profile and evaluated changes over
time.
Results: We identified 67,426 patients with a first-time VTE hospitalization. The age- and sex-standardized in-
cidence rate increased from 12.6 (95% CI: 12.3–12.9) per 10,000 person years at risk in 2006 to 15.1 (95% CI:
14.7–15.4) in 2015, corresponding to an increase of 19.8%. The increase was due to a 73.9% increase in the
standardized incidence rate of pulmonary embolism (PE), whereas no increase was observed for deep vein
thrombosis. The risk profile changed with an increasing proportion of elderly patients and patients with co-
morbidity (proportion of patients with a Charlson's Comorbidity Index score of ≥1).
Conclusions: The hospitalization rate of first-time VTE, and particularly PE, has increased substantially within
the last decade in Denmark. In addition, the risk profile of the VTE population has changed with more elderly
and more patients with comorbidity being diagnosed. Further efforts are warranted to explore the changes in
VTE epidemiology and the clinical implications.

1. Introduction

Venous thromboembolism (VTE) is a common condition which

consists of two related conditions: deep vein thrombosis (DVT) and
pulmonary embolism (PE). Venous thromboembolism is associated with
increased mortality and serious adverse outcomes including
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postthrombotic syndrome and pulmonary hypertension [1–3]. Overall,
VTE is among the three most common causes of cardiovascular death,
only exceeded by acute coronary syndrome and stroke [4].

The incidence of VTE in the Western population has typically been
reported to be one to two cases per 1000 persons per year [5]. However,
the risk profile of the general population has changed during the last
decades which may have implications for the incidence of VTE. The
population is getting older with increasing comorbidity [6]. In addition,
less traumatic surgical techniques have been developed and fast-track
surgical approaches have been implemented, thus, reducing the extent
of immobilization. Furthermore, there is increased focus on the use of
standardized thromboprophylaxis [7]. Importantly, only sparse data
from unselected real-life VTE populations reflecting current clinical
practice is available. Hence, the aim of this study was to examine
temporal trends in the incidence and characteristics of patients hospi-
talized with first-time VTE in Denmark between 2006 and 2015.

2. Methods

2.1. Design and setting

We conducted a population-based historical study based on national
Danish registries covering the entire population (≈5.7 million). The
Danish National Health Service provides universal tax-supported health
care to all residents guaranteeing unrestricted access to general prac-
titioners and hospitals and partial reimbursement for prescribed med-
ications [8].

2.2. Data sources

The study was based on individual-level record linkage of high-
quality medical registries with information on hospitalization history,
drug use and vital status:

The Danish Civil Registration System has been updated on a daily
basis since 1968 by using a civil registration number unique to each
Danish citizen encoding sex and date of birth, which makes un-
ambiguous linkages between the population-based registers possible
[9]. The registry holds electronic records of all changes in vital status
and migration for the entire Danish population, including changes in
address, date of emigration, and date of death.

The Danish National Patient Registry (DNPR) covers all Danish
hospitals and contains information on all patients discharged from non-
psychiatric hospitals since 1977 and on all emergency room and out-
patient specialty clinic visits since 1995 [10]. Each hospital discharge
or outpatient visit is recorded in the registry with one primary diagnosis
(the main cause of admission) and one or more secondary diagnoses
classified according to the International Classification of Diseases, 10th
revision (ICD-10) since 1994.

The Danish National Database of Reimbursed Prescriptions: includes
information on reimbursed medications redeemed at all Danish com-
munity and outpatient pharmacies since 1 January 2004 [8]. Each time
a prescription is redeemed, the patient's civil registration number, the
redemption date, and the Anatomical Therapeutic Chemical Classifi-
cation System code, type, and quantity of the drug are recorded.

2.3. Study population

All patients ≥18 years with a first-time hospitalization for VTE at
any Danish hospital from 1 January 2006 through 31 December 2015
were identified. Patients admitted to hospital with an overnight stay as
well as patients seen in outpatient clinics were included. Both primary
and secondary diagnoses were considered. Patients, who were ex-
clusively registered with an emergency room contact, were excluded
due to a low predictive value [11]. The date of diagnosis was defined as
index date. Index VTEs were further classified according to their pro-
jected risk of recurrent VTE: low-risk (e.g. patients with surgery, trauma

or fracture occurring within 3months before diagnosis and no perma-
nent risk factors) or intermediate- and high risk (remaining patients
including patients with unprovoked VTE, cancer, congenital or ac-
quired thrombophilia, heart failure, autoimmune disorders, myelopro-
liferative neoplasms, paroxysmal nocturnal hemoglobinuria, severe
obesity, pulmonary hypertension, and nephrotic syndrome) [12].

Using a recently validated algorithm for identifying VTE diagnoses
with the highest positive predictive value, we also applied an alter-
native definition of first-time (index) VTE, i.e. an in- or outpatient di-
agnosis of DVT or PE among patients redeeming a prescription for an-
ticoagulant drugs within 30 days after index date (Positive Predictive
Value=90%) [12]. This alternative definition was used in a sensitivity
analysis (please see the statistical section).

2.4. Patient characteristics

We obtained information on the following variables for each patient
in order to determine the risk profile:

- Within 3months before VTE diagnosis: history of surgery, trauma or
fracture.

- Up to 10 years before VTE diagnosis: History of cancer, congenital or
acquired thrombophilia, heart failure, autoimmune disorders,
myeloproliferative neoplasms, paroxysmal nocturnal hemoglobi-
nuria, severe obesity, pulmonary hypertension, nephrotic syndrome,
myocardial infarction, stroke, diabetes mellitus, atrial fibrillation,
and history of bleeding. In addition, we computed the Charlson
comorbidity index score which was adapted for use with hospital
discharge registry data [13,14]. We defined three levels of co-
morbidity: a score of 0 (“low”); a score of 1–2 (“moderate co-
morbidity”); and a score > 2 (“high comorbidity”). Furthermore,
we obtained information on filled prescriptions for antidiabetic
drugs, anti-psychotics, postmenopausal hormone therapy, statins,
low-dose aspirin, clopidogrel, dipyridamole, ticagrelor, and prasu-
grel. We used a 3-month time window preceding the index date for
all drugs to identify ongoing treatment defined as at least one filled
prescription. The exception was antidiabetic drugs where we used
the entire available prescription history to identify patients with a
history of diabetes.

Finally, we obtained information on in-hospital diagnostic work-up
including the use of ventilation/perfusion lung scans and computed
tomography (CT) scans as well as pulmonary angiography. A complete
list of the codes used in the study is provided in Appendix A.

2.5. Statistical analysis

We calculated yearly hospitalization rates for first-time VTE (overall
and separately for DVT and PE) from 2006 to 2015. Analyses were
repeated separately for men and women. The rates were standardized to
the age and sex distribution of the Danish population in 2006, and
confidence intervals (CI) were calculated using the approximate boot-
strap confidence intervals (ABC) [15]. Hospitalization rates were
computed separately for all first-time VTE admissions and for all first
time VTE admissions followed by the filling of at least one prescription
for an anticoagulant drug, including vitamin K antagonists, Non-Vi-
tamin K Antagonist Oral Anticoagulants or low-molecular weight he-
parin. This analysis was considered a sensitivity analysis to assess the
robustness of the primary analysis as the sensitivity of the VTE diag-
nosis was lower when also requiring a filled anticoagulant prescription,
however, the positive predictive value was higher using the later ap-
proach [12].

Based on the hospitalization and prescription history of each pa-
tient, we assessed the risk profile and compared changes over time. The
later analysis was conducted among patients with a VTE diagnosis and
at least one filled prescription for an anticoagulant within 30 days after
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the index event. All analyses were performed using SAS version 9.4
(SAS Institute Inc., Cary, NC, USA).

The study was approved by the Danish Data Protection Agency
(J.nr. KEA-2016-6). According to Danish law, ethical committee ap-
proval is not required for registry-based studies.

3. Results

We identified a total of 67,426 patients with a first-time hospitali-
zation for VTE between 2006 and 2015. Of these, 38,656 (57.3%) filled
an anticoagulant drug prescription within 30 days after the first-time
VTE diagnosis (Fig. 1).

Table 1 and Fig. 2 present the age- and sex-standardized hospitali-
zation rate of first time VTE according to calendar year.

Overall, the rate increased from 12.6 (95% CI: 12.3–12.9) per
10,000 person years at risk in 2006 to 15.1 (95% CI: 14.7–15.4) in
2015. This corresponded to an increase in the rate of VTE of 19.8%.
Looking separately at DVT and PE, marked differences in the time
trends were observed. Hence, first-time hospitalizations for DVT
dropped 11.8% during the study period whereas the rate of PE in-
creased by 73.9%. These time trends were confirmed when restricting
to patients where the validity of the VTE diagnosis was supported by at
least one filled prescription for an anticoagulant (Table 2). The patterns
were also consistent when stratifying the analyses according to sex
(data not shown).

The patient profile also appeared to change between 2006 and
2015, i.e., the mean age in the overall VTE population increased from
63.5 years (SD 17.2) in 2006 to 65.7 years (SD 16.5) in 2015. Table 3
presents patient characteristics according to calendar year of first-time
VTE hospitalization among the VTE population who filled at least one
prescription for an anticoagulant. The mean age of these confirmed VTE
patients also increased from 63.6 years (SD 16.8) in 2006 to 65.2 (SD
16.7) years in 2015. This corresponded to an increase in the proportion
of patients ≥60 years from 62.6% to 69.8%. An increasing comorbidity
burden was also observed, i.e. the proportion of patients with a
Charlson's Comorbidity Index score of ≥1 increased from 29.0% in
2006 to 46.0% in 2015. As a consequence of the increasing rate of PE,
the proportion of VTE patients diagnosed with PE increased from 36.8%
to 55.6% between 2006 and 2015. The diagnostic work-up also seemed

to change during the study period with an increasing proportion of
patients being examined with CT scanning or pulmonary angiography,
i.e. from 13.9% to 42.8%. In contrast, a drop in the use of ventilation/
perfusion lung scan from 22.5% to 15.5% was observed.

No substantial differences were observed for the remaining patient
characteristics.

4. Discussion

Based on nationwide data from 2006 to 2015, this study has two
main findings: First, the overall age– and sex-standardized hospitali-
zation incidence rate increased significantly due to a marked increase in
the rate of PE whereas a modest drop was observed for DVT. Secondly,
during this period, the patient population with first-time VTE became
significantly older and a higher proportion of the patients had co-
morbidities.

Our findings support and extend findings from previous studies re-
porting an increasing trend in the incidence of VTE [16–19]. Our study
indicates that the increase is not only a historical phenomenon but
rather an ongoing trend with a steady increase during the last decade
owing to an increase in patients diagnosed with pulmonary embolism.
Similar findings have previously been reported from the Tromsø cohort
study (1996–2012) and, earlier, from the Worcester VTE-study
(1985–2009) [18,19]. In line with the Tromsø study, we also noted a
decrease in the incidence of DVT, as the hospitalized incidence rate of
DVT in our study remained unchanged during the last decade. The si-
milarities in the overall findings from our study and the studies from
Tromsø and Worcester are striking when taking into account that there
are clear differences in study design and populations between the three
studies. Our data are based on nationwide Danish administrative re-
gistries covering the entire population, whereas the Tromsø and Wor-
cester studies are based on prospective cohorts requiring active parti-
cipation by study individuals. Our study population was similar in age
compared with the Worchester study (mean age 65.0 vs 65.9 years) but
was older than the Tromsø population (mean age 47 years). Further-
more, the validation of the VTE diagnosis was different as the diagnosis
of VTE was validated through review of medical records in the two
prospective studies, whereas we confirmed our primary findings using a
validated registry-based algorithm i.e. restriction of the VTE population

Pa�ents with a first-�me VTE diagnosis between
January 1, 2006 and December 31, 2015:
N = 68,375

Pa�ents with a first-�me VTE diagnosis at age 18 or
older in the study period:
N = 67,426

Pa�ents with a first-�me VTE diagnosis at age 18 or
older in the study period, with a redeemed
an�coagulant drug prescrip�on within 30 days:
N = 38,656

Exclusion criteria (n=949):
-Age < 18 year at the �me of their first-�me VTE diagnosis, or
diagnosis was a er first emigra�on from Denmark
OR
-Pa�ents with invalid CPR number or not permanent resident in
Denmark

Exclusion criteria (n=28,770):
-Did not redeem an an�coagulant drug prescrip�on within 30 days
a er first-�me VTE diagnosis

Fig. 1. Study population flowchart. VTE: venous thromboembolism.
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Table 1
Hospitalization rate of first-time venous thromboembolism, including deep vein thrombosis and pulmonary embolism, in Denmark between 2006 and 2015. Crude
and age- and sex standardized according to the Danish population in 2006. CI: confidence interval. PY: person years.

A:

Overall

Year Number of cases 10,000 PY at risk Incidence rate (95% CI) per 10,000 years of risk-
time

Age- and sex-standardized incidence rate (95% CI) per 10,000 years of
risk-time

2006 5755 457.63 12.58 (12.25;12.90) 12.58 (12.25;12.90)
2007 6021 458.72 13.13 (12.80;13.46) 13.03 (12.71;13.37)
2008 5755 459.70 12.52 (12.20;12.85) 12.35 (12.03;12.67)
2009 6173 460.10 13.42 (13.09;13.76) 13.14 (12.82;13.47)
2010 6338 460.37 13.77 (13.43;14.11) 13.39 (13.06;13.72)
2011 6302 460.40 13.69 (13.35;14.03) 13.18 (12.86;13.51)
2012 7047 460.16 15.31 (14.96;15.68) 14.58 (14.24;14.92)
2013 7421 459.55 16.15 (15.78;16.52) 15.24 (14.90;15.59)
2014 7465 458.30 16.29 (15.92;16.66) 15.10 (14.76;15.44)
2015 7547 456.34 16.54 (16.17;16.92) 15.07 (14.73;15.42)

B:

Deep vein thrombosis Pulmonary embolism

Year Number of
Cases

10,000 PY
at risk

Incidence rate (95% CI)
per 10,000 years of risk-
time

Age- and sex-standardized
incidence rate (95% CI) per
10,000 years of risk-time

Number of
Cases

10,000 PY
at risk

Incidence rate (95% CI)
per 10,000 years of risk-
time

Age- and sex-standardized
incidence rate (95% CI) per
10,000 years of risk-time

2006 3632 457.63 7.94 (7.68;8.20) 7.94 (7.68;8.20) 2123 457.63 4.64 (4.45;4.84) 4.64 (4.44;4.84)
2007 3739 458.72 8.15 (7.89;8.42) 8.10 (7.84;8.36) 2282 458.72 4.97 (4.77;5.18) 4.93 (4.73;5.14)
2008 3452 459.70 7.51 (7.26;7.76) 7.42 (7.17;7.67) 2303 459.70 5.01 (4.81;5.22) 4.93 (4.73;5.13)
2009 3636 460.10 7.90 (7.65;8.16) 7.76 (7.51;8.01) 2537 460.10 5.51 (5.30;5.73) 5.39 (5.18;5.60)
2010 3559 460.37 7.73 (7.48;7.99) 7.55 (7.30;7.80) 2779 460.37 6.04 (5.82;6.27) 5.84 (5.63;6.06)
2011 3360 460.40 7.30 (7.06;7.55) 7.06 (6.82;7.30) 2942 460.40 6.39 (6.16;6.63) 6.12 (5.90;6.35)
2012 3713 460.16 8.07 (7.81;8.33) 7.74 (7.49;7.99) 3334 460.16 7.25 (7.00;7.50) 6.84 (6.61;7.08)
2013 3802 459.55 8.27 (8.01;8.54) 7.89 (7.64;8.15) 3619 459.55 7.88 (7.62;8.14) 7.35 (7.11;7.59)
2014 3474 458.30 7.58 (7.33;7.84) 7.10 (6.87;7.35) 3991 458.30 8.71 (8.44;8.98) 7.99 (7.75;8.24)
2015 3452 456.34 7.56 (7.32;7.82) 7.00 (6.77;7.24) 4095 456.34 8.97 (8.70;9.25) 8.07 (7.82;8.32)

Fig. 2. Age- and sex standardized incidence rate (SIR) of first time hospitalization for venous thromboembolism in Denmark 2006–2015. Overall and specified as
deep vein thrombosis (DVT) or pulmonary embolism (PE).
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to patients where the VTE diagnosis was supported by a least one filled
prescription of anticoagulants [12]. The three studies in many ways
have complementary methodological strengths and weaknesses. The
fact that the findings from the studies were still quite similar strongly
indicates that the observed development in VTE incidence most likely
represents a real and widespread phenomenon.

A potential explanation for at least part of the increase in the in-
cidence of first-time hospitalizations with PE could be an increased
diagnostic awareness of PE and switching from a first-line diagnostic
procedure using ventilation/perfusion lung scan, which is not as sen-
sitive and available around the clock, to computed tomography scan-
ning [20]. We did indeed observe a three-fold increase in the use of CT-
based diagnosing among hospitalized Danish PE patients between 2006
and 2015, while the use of ventilation/perfusion lung scan decreased
slightly in the same period corresponding to an overall increased use of
PE diagnostics. The more widespread use of CT may result in more cases
of asymptomatic PE being diagnosed. In 2012, a nationwide standar-
dized diagnostic approach was introduced in Denmark in order to op-
timize the immediate (within 28 days) diagnostic work-up of patients
with suspected cancer. The diagnostic work-up for these patients often
include a spiral CT scan of the chest. This intervention could potentially
have added to the detection of more asymptomatic PEs. However, our
data could not support this as only 2.34% of the PE-diagnoses in 2015
were a consequence of this diagnostic approach. It is not possible to
determine whether the increased incidence of PE in recent studies, in-
cluding ours, is mainly due to increased use of imaging modalities that
are very sensitive for diagnosing (asymptomatic) PE or to improved
clinical awareness. However, the dramatic increase in the hospitaliza-
tion rate of first time PE should remain a cause of clinical concern since

the 30-day mortality rate following PE remains high and still approxi-
mately twice as high in patients with PE as in patients with DVT
[1,5,21].

VTE is predominantly a disease related to older age and the in-
cidence increases exponentially with increasing age with PE being the
primary clinical presentation among the elderly [16,17]. The increasing
average age of the Danish population may therefore contribute to an
increasing incidence of VTE in general and PE in particular. However,
age per se did not explain the increase in the hospitalization rates in our
study since it was also observed after standardizing for changes in the
age distribution over time. Still, increasing age is associated with in-
creasing levels of comorbidity, and the comorbidity burden did indeed
increase among the VTE patients in our study. It is known that risk
factors for VTE may act in a synergistic way and the increasing level of
comorbidity may therefore partly explain the increased incidence of
this multifactorial disease [22,23].

4.1. Study strengths and limitations

The strengths of our study include the access to nationwide re-
gistries covering the entire population, which reduces the risk of se-
lection bias and provided up-to-date information. In addition, in-
formation on a broad range of risk factors as well as diagnostic
procedures enabled us to describe the VTE population in detail, al-
though data on some risk factors were missing, e.g. use of oral con-
traceptives. The most important limitation is the fact that the study only
included VTE events leading to hospitalization. Danish clinical guide-
lines recommend hospital referral of all patients with VTE and we in-
cluded all patients with either a hospital admission or a contact to an

Table 2
Hospitalization rate of first-time venous thromboembolism, including deep vein thrombosis and pulmonary embolism, in Denmark between 2006 and 2015. Crude
and age- and sex standardized according to the Danish population in 2006. Restricted to patients where the venous thromboembolism diagnosis was confirmed by a
filled anticoagulant prescription within 30 days after prescription. CI: confidence interval. PY: person years.

A:

Overall

Year Number of cases 10,000 PY at risk Incidence rate (95% CI) per 10,000 years of risk-
time

Age- and sex-standardized incidence rate (95% CI) per 10,000 years of
risk-time

2006 3214 457.63 7.02 (6.78;7.27) 7.02 (6.78;7.27)
2007 3380 458.72 7.37 (7.12;7.62) 7.31 (7.07;7.56)
2008 3264 459.70 7.10 (6.86;7.35) 7.00 (6.76;7.24)
2009 3486 460.10 7.58 (7.33;7.83) 7.41 (7.17;7.66)
2010 3631 460.37 7.89 (7.63;8.15) 7.66 (7.41;7.91)
2011 3767 460.40 8.18 (7.92;8.45) 7.87 (7.62;8.12)
2012 3910 460.16 8.50 (8.23;8.77) 8.09 (7.83;8.34)
2013 4592 459.55 9.99 (9.71;10.29) 9.42 (9.15;9.70)
2014 4721 458.30 10.30 (10.01;10.60) 9.54 (9.27;9.81)
2015 4691 456.34 10.28 (9.99;10.58) 9.35 (9.09;9.63)

B:

Deep vein thrombosis Pulmonary embolism

Year Number of
Cases

10,000 PY
at risk

Incidence rate (95% CI)
per 10,000 years of risk-
time

Age- and sex-standardized
incidence rate (95% CI) per
10,000 years of risk-time

Number of
Cases

10,000 PY
at risk

Incidence rate (95% CI)
per 10,000 years of risk-
time

Age- and sex-standardized
incidence rate (95% CI) per
10,000 years of risk-time

2006 2031 457.63 4.44 (4.25;4.64) 4.44 (4.25;4.63) 1183 457.63 2.59 (2.44;2.74) 2.59 (2.44;2.74)
2007 2134 458.72 4.65 (4.46;4.85) 4.62 (4.43;4.82) 1246 458.72 2.72 (2.57;2.87) 2.69 (2.55;2.85)
2008 1938 459.70 4.22 (4.03;4.41) 4.16 (3.98;4.35) 1326 459.70 2.88 (2.73;3.04) 2.83 (2.68;2.99)
2009 1983 460.10 4.31 (4.12;4.50) 4.23 (4.04;4.42) 1503 460.10 3.27 (3.11;3.44) 3.19 (3.03;3.35)
2010 1974 460.37 4.29 (4.10;4.48) 4.18 (4.00;4.37) 1657 460.37 3.60 (3.43;3.78) 3.48 (3.32;3.65)
2011 1888 460.40 4.10 (3.92;4.29) 3.96 (3.78;4.14) 1879 460.40 4.08 (3.90;4.27) 3.91 (3.74;4.09)
2012 1930 460.16 4.19 (4.01;4.39) 4.02 (3.84;4.20) 1980 460.16 4.30 (4.12;4.50) 4.07 (3.89;4.25)
2013 2277 459.55 4.95 (4.76;5.16) 4.72 (4.53;4.91) 2315 459.55 5.04 (4.84;5.25) 4.70 (4.52;4.90)
2014 2114 458.30 4.61 (4.42;4.81) 4.31 (4.13;4.50) 2607 458.30 5.69 (5.47;5.91) 5.22 (5.03;5.43)
2015 2081 456.34 4.56 (4.37;4.76) 4.21 (4.03;4.39) 2610 456.34 5.72 (5.50;5.94) 5.15 (4.95;5.35)
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Table 3
Patient characteristics according to year of admission among patients with a first-time diagnosis of venous thromboembolism 2006–2015.

A:

Year of venous thromboembolism diagnosis 2006–2010

2006 2007 2008 2009 2010

N % N % N % N % N %

Number of patients 3214 8.31 3380 8.74 3264 8.44 3486 9.02 3631 9.39
Men 1582 49.22 1583 46.83 1596 48.90 1694 48.59 1805 49.71
Pulmonary embolism 1183 36.81 1246 36.86 1326 40.63 1503 43.12 1657 45.63
Age groups 354 11.01 379 11.21 341 10.45 351 10.07 343 9.45
18–40
40–60 848 26.38 870 25.74 808 24.75 876 25.13 874 24.07
60–80 1459 45.40 1521 45.00 1504 46.08 1602 45.96 1669 45.97
80+ 553 17.21 610 18.05 611 18.72 657 18.85 745 20.52

Low-risk patientsa 259 8.06 277 8.20 254 7.78 285 8.18 301 8.29
-Pregnancyb 15 5.79 13 4.69 12 4.72 19 6.67 11 3.65
-Surgeryb 224 86.49 235 84.84 200 78.74 240 84.21 266 88.37
-Trauma/fractureb 82 31.66 83 29.96 97 38.19 93 32.63 98 32.56

High-risk patientsc 2955 91.9 3103 91.8 3010 92.2 3201 91.8 3330 91.7
-Unprovoked venous thromboembolismd 2382 80.61 2434 78.44 2285 75.91 2314 72.29 2357 70.78
-Cancerd 353 11.95 413 13.31 448 14.88 534 16.68 599 17.99
-Congenital or acquired thrombophiliad 3 0.10 14 0.45 10 0.33 18 0.56 18 0.54
-Heart failured 105 3.55 100 3.22 96 3.19 149 4.65 159 4.77
-Autoimmune disordersd 97 3.28 127 4.09 148 4.92 164 5.12 186 5.59
-Severe obesityd 63 2.13 67 2.16 98 3.26 127 3.97 124 3.72
-Pulmonary hypertensiond 12 0.41 13 0.42 16 0.53 22 0.69 14 0.42
-Nephrotic syndromed 3 0.10 2 0.06 4 0.13 2 0.06 5 0.15

Other comorbidity
Diabetes mellituse 182 5.66 215 6.36 217 6.65 234 6.71 262 7.22
Ischemic strokee 49 1.52 78 2.31 96 2.94 133 3.82 112 3.08
Acute myocardial infarctione 51 1.59 61 1.80 66 2.02 58 1.66 85 2.34
Atrial fibrillatione 89 2.77 106 3.14 128 3.92 167 4.79 187 5.15
Bleeding historye 112 3.48 155 4.59 146 4.47 223 6.40 223 6.14
Modified Charlson Comorbidity Indexf

0 point 2282 71.00 2254 66.69 2073 63.51 2081 59.70 2106 58.00
1–2 points 668 20.78 805 23.82 844 25.86 967 27.74 1011 27.84
3+ points 264 8.21 321 9.50 347 10.63 438 12.56 514 14.16
Hospitalized within 30 days before VTE 549 17.08 649 19.20 597 18.29 725 20.80 738 20.32

Current medication useg:
Antidiabetic drugs 184 5.72 206 6.09 187 5.73 205 5.88 219 6.03
Antipsychotics 174 5.41 189 5.59 177 5.42 173 4.96 179 4.93
Postmenopausal hormone therapy 170 5.29 165 4.88 165 5.06 173 4.96 159 4.38
Statins 385 11.98 482 14.26 504 15.44 546 15.66 601 16.55
Antiplatelets drugs 527 16.40 588 17.40 563 17.25 644 18.47 671 18.48

Computed tomography 446 13.88 596 17.63 757 23.19 925 26.53 1158 31.89
Lung scintigraphy 723 22.50 638 18.88 567 17.37 572 16.41 546 15.04
Diagnostic work-up on suspicion of cancer 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

B:

Year of venous thromboembolism diagnosis 2011–2015

2011 2012 2013 2014 2015 All patients

N % N % N % N % N % N %

Number of patients 3767 9.74 3910 10.11 4592 11.88 4721 12.21 4691 12.14 38,656 100.00
Men (%) 1858 49.32 1965 50.26 2404 52.35 2430 51.47 2409 51.35 19,326 49.99
Pulmonary embolism 1879 49.88 1980 50.64 2315 50.41 2607 55.22 2610 55.64 18,306 47.36
Age groups 354 9.40 340 8.70 389 8.47 356 7.54 352 7.50 3559 9.21
18–40
40–60 879 23.33 894 22.86 1078 23.48 1082 22.92 1065 22.70 9274 23.99
60–80 1768 46.93 1842 47.11 2152 46.86 2272 48.13 2296 48.94 18,085 46.78
80+ 766 20.33 834 21.33 973 21.19 1011 21.41 978 20.85 7738 20.02

Low-risk patientsa 267 7.09 278 7.11 347 7.56 293 6.21 315 6.71 2876 7.44
-Pregnancyb 11 4.12 16 5.76 11 3.17 11 3.75 10 3.17 129 4.49
-Surgeryb 234 87.64 227 81.65 297 85.59 245 83.62 268 85.08 2436 84.70
-Trauma/fractureb 87 32.58 100 35.97 112 32.28 110 37.54 101 32.06 963 33.48

High-risk patientsc 3500 92.9 3632 92.9 4245 92.4 4428 93.8 4376 93.3 35,780 92.6
-Unprovoked venous thromboembolismd 2499 71.40 2600 71.59 3026 71.28 3211 72.52 3230 73.81 26,338 73.61
-Cancerd 590 16.86 611 16.82 636 14.98 633 14.30 611 13.96 5428 15.17
-Congenital or acquired thrombophiliad 21 0.60 17 0.47 24 0.57 28 0.63 24 0.55 177 0.49
-Heart failured 160 4.57 174 4.79 230 5.42 214 4.83 156 3.56 1543 4.31

(continued on next page)
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out-patient hospital clinic, however, we cannot exclude the possibility
that some patients had been treated exclusively by their general prac-
titioner although the number is expected to be very low. Furthermore, it
is well-known that PE is frequently overlooked as the cause of death
and since the autopsy rate in Denmark is low (i.e. well below 10%), it is
evident that some cases of PE have been missed. This is however not a
limitation that is unique to our study but a challenge for all studies on
VTE epidemiology. Misclassification of the VTE diagnosis may occur in
administrative registries and the quite low proportion of patients, who
filled an anticoagulant prescription within 30 days after hospital ad-
mission in our study, may just illustrate this although other explana-
tions are also likely to play an important role including continued
hospital-based treatment (only out-of hospital anticoagulant treatment
is captured), continued use of anticoagulant available from previously
filled prescriptions for other indications, e.g. atrial fibrillation, and real
undertreatment. We were not able to determine the individual impact
of these factors. However, our findings were also confirmed when using
a validated alternative algorithm for identifying VTE cases so it is
highly unlikely that the results could be explained by misclassification.

In conclusion, the age- and sex standardized hospitalization rate of
first-time VTE, and in particular PE, has increased substantially within
the last decade in Denmark. This may reflect both a real increase in the
incidence of VTE and increased diagnostic awareness.

In addition, the risk profile of the VTE population has changed with
more elderly and patients with comorbidity being diagnosed. Further
efforts are warranted to characterize the changes in VTE epidemiology
and the potential clinical implications.
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