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Introduction

Abstract

Purpose: Although previous observational and controlled studies
have reported a lower rate of venous thromboembolism in statin
users, such studies were conducted in selected patients and their
results may not be extended to an older multi-morbid population.
This study aimed to investigate the influence of statin use on the risk
of Venous Thromboembolic Events (VTE) in older patients.

Methods: We conducted a case-control study on patients aged
75 and older, hospitalized in the Medicine or Geriatric Departments
from 2009 to 2019. Cases with a documented episode of VTE were
included and compared with random controls matched for age, gen-
der, year of hospitalization, and previous statin use. Patients under
long-term anticoagulation therapy before admission were excluded.

Results: Of the 177 cases, 31 (17.5%) reported statin use, as well
as 36 (20.3%) controls. Statin use was not significantly associated
with a lower rate of VTE (Odds Ratio [OR] 0.8 95% Confidence Inter-
val [CI] [0.5-1.4], p=0.5). Adjustments for age, sex, atherosclerotic
disease, major risk factors for VTE, and use of antiplatelet agents
did not alter the results. Neither aspirin (OR 1.0 95% Cl 0.6-1.6],
p=1.0) nor other antiplatelet therapies (OR 0.6 95% Cl [0.3-1.3],
p=0.2) were associated with a reduced rate of VTE. Statin users had
significantly more comorbidities, such as atherosclerotic disease,
hypertension, and diabetes than non-users.

Conclusion: This case-control study does not support a protec-
tive effect of statins on VTE risk in older inpatients.

Keywords: Statin; Venous thromboembolism; Older; Case-con-
trol; Comorbidities

Venous Thrombo Embolism (VTE), including Deep Vein
Thrombosis (DVT) and Pulmonary Embolism (PE) is the third
leading cause of cardiovascular disease in western countries
and is strongly associated with age. The incidence of VTE is
3-4/1,000 per year among those aged 65 years and older, which
increases to 1% in the oldest [1,2]. Despite a well-defined ther-
apeutic strategy based on anticoagulation [3] morbidity and
mortality related to VTE remain substantial in older patients,
and bleeding complications under treatment are more frequent
than in younger patients [4-6]. Thus, reinforcing primary and
secondary prevention of VTE is of growing interest.

Primary prevention mainly relies on low-dose-heparin and
low-molecular-weight-heparin prophylaxis for at-risk situations,
yet these therapies do not eliminate the VTE risk [3]. Antico-

agulant therapy is effective for preventing both incident and
recurrent VTE, and the guidelines recommend extended anti-
coagulant use after a first VTE episode in patients at high risk
of recurrence [3,7,8]. Nevertheless, anticoagulant therapy is
associated with bleeding complications that may limit its use
in older and multi-morbid patients. Identifying older individu-
als with a favorable risk-benefit ratio for long-term anticoagula-
tion therapy may be challenging [9,10]. Older adults, who are at
higher risk for both VTE and bleeding complications, may ben-
efit from a preventive treatment that would not increase the
risk of bleeding.

JUPITER was a randomized controlled interventional trial
that investigated the effectiveness of a high potency statin,
rosuvastatin 20mg daily, in the primary prevention of vascular
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events, including VTE. The authors reported a significant 40%
risk reduction in the occurrence of VTE in healthy subjects re-
ceiving rosuvastatin [11]. This result was consistent with other
studies suggesting that the benefits of statin therapy rely not
simply on its lipid-lowering effect. Statins may exert pleiotropic
effects by reducing inflammatory markers, inhibiting platelet
activation, improving endothelial function, and interfering with
the blood coagulation system [12]. Thus, the hypothesis of a
protective effect of statins in non-atherosclerotic vascular dis-
eases, such as VTE, has been proposed.

Several observational studies have reported a significant de-
crease in the risk of VTE in statin-treated patients, with differ-
ent relative risk reductions, ranging from 20% to 60% [13-15].
Most of these studies included young or middle-aged patients
with few comorbidities. In the post-hoc analysis of the PROSPER
study, the authors found a lack of a protective effect of 40 mg
pravastatin daily on first VTE incidence in subjects aged 70-82
years [16]. Whether statin use is associated with a lower risk
of VTE in all patient subgroups remains controversial. Further-
more, data in older patients are scarce, even though they rep-
resent a high proportion of VTE cases (70% in those aged =60
years) [2].

The objective of this case-control study was to evaluate the
association between statin use and VTE in hospitalized patients
aged 75 years or older presenting with acute VTE.

Methods
Design and settings

This monocentric cross-sectional case-control study com-
pared hospitalized patients aged 75 years and older, presenting
with acute symptomatic VTE, according to the use of statins.
All patients were hospitalized between 2009 and 2019 in two
wards (Internal or Geriatric Medicine).

Our primary objective was to evaluate the association be-
tween statin use and the occurrence of VTE. The primary out-
come was a comparison of the presence of recent VTE accord-
ing to statin use in case and control patients who were not
undergoing anticoagulation therapy, estimated with odds ratios
(ORs) and 95% Confidence Intervals (Cls). The secondary out-
comes were to describe VTE cases (VTE location, provoked and
idiopathic events, transient risk factors, comorbidities, and co-
medications) and to compare statin users to non-users (comor-
bidities and co-medications).

This protocol was approved by the hospital ethical review
board.

Study Population

A list of potential cases and their matched controls were
obtained in a request to the medical information department
of CHU of Bordeaux. Medical records were extracted from the
hospital database using the ICD-10 classification (International
Classification of Diseases). The eligibility of all patients was re-
viewed by the study investigators.

Cases were defined as patients aged 75 years and older di-
agnosed with symptomatic PE, proximal DVT of the lower limb,
or both. The VTE diagnosis had to be confirmed with validated
objective imaging methods. DVT was defined as the acute onset
of leg pain or swelling, associated with incomplete compress-
ibility of a proximal venous segment on ultrasonography. PE
was defined using the association between the clinical symp-

toms (dyspnea or oxygen requirement, chest pain, hemoptysis,
or syncope) and an intraluminal filling defect on contrast spiral
Computed Tomography (CT), or a high probability ventilation/
perfusion lung scan when CT was contraindicated.

A control subject matched to the same age, gender, and hos-
pitalization year was randomly assigned to each case subject.
Cases and their matched controls had to be hospitalized during
the same year in one of the participating units. Controls were
hospitalized patients who were not diagnosed with VTE.

The exclusion criteria for cases were venous thrombosis at
an atypical location (cerebral, portal, jugular, or inferior or su-
perior vena cava thrombosis), DVT of the upper limbs, isolated
distal DVT of the lower limb, and superficial venous thrombosis.
Controls were excluded if they had had a previous episode of
objectively confirmed VTE. Cases and controls were excluded
if they had been treated with anticoagulant therapy before ad-
mission.

Data Collection

Baseline data were collected from the hospital database by
the study investigator, including demographic information (age
and gender), comorbid conditions (history of DVT, myocardial
infarction or angina pectoris, congestive heart failure, periph-
eral vascular disease, cerebrovascular accident or transient
ischemic attack, hypertension, chronic pulmonary disease, liver
disease, renal insufficiency, diabetes, cancer, and dementia).
The Charlson Comorbidity Index was calculated for each patient
[17].

The use of medication at the time of diagnosis was record-
ed: statin (drug and dose), other lipid-lowering drugs, oral an-
tiplatelet therapy, antihypertensive therapy, oral anti-diabetic
and insulin therapy, psychotropic medications, and cancer
treatment, such as current chemotherapy, radiotherapy, or hor-
mone therapy.

Biological data were recorded at the time of hospital admis-
sion, including plasma creatinine (ug/l) and C-reactive protein
(mg/l) levels. Creatinine clearance was calculated using the
CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration)
formula. Transient risk factors for VTE were recorded and in-
cluded surgery within the past 3 months, fracture of a lower
limb within the past 3 months, recent immobilization (defined
as 272 hours nonsurgical bedridden status in the past 15 days),
cancer (active cancer, under treatment or not, or cancer in re-
mission for less than 6 months), and severe infection [18]. Cases
without any transient risk factors were considered to have idio-
pathic VTE.

Cases assessed for eligibility
N=11185

Excluded, n = 871

Age <75 yold, n = 344)
Other VTE locations, n = 156
Prior VTE, n = 200

| Mo data or no VTE, n = 144
| 245 cases }—{

I

| 46 cases treated with statin ‘ | 48 controls treated with statin |

| |

Exclusion of 68 matched case-control patients (112 patients)
- 20 cases under anticoagulant therapy
- 40 controls under anticoagulant therapy
- 12 controls with prior VTE

245 controls
Matched on age, gender and year of hospitslisation

1

177 contrals, including 36
contrals treated with statin

177 cases, including 31 cases
treated with statin

Figure 1: Flow diagram of patients in the study.
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Statin use was defined as the use of statin therapy at the
time of hospital admission.

Statistical Analysis

The null hypothesis was the prevalence of VTE is equal or
superior in patients who use statins compared to patients who
do not. The required number of subjects to test this hypothesis
unilaterally, with a ratio of one control for one case, with a sta-
tistical power of 85% and an alpha risk of 0.05, was estimated
from a previous case-control study [13]. In the latest study that
included 377 patients, the OR for VTE was 0.42 in statin users
compared to non-users. In this study, a minimal detectable OR
of 0.45 was chosen to detect a difference and a large effect size,
which may be more likely to have practical significance. The
prevalence of statin use was tailored according to recent obser-
vational studies [19] and the usually observed prevalence in ge-
riatrics wards, resulting in an expected prevalence of statin use
in older patients of 20%. Thus, we obtained the required 332
subjects (166 in the case group and 166 in the control group).

The characteristics of the cases and controls were compared
using the chi-square test for categorical data or Fisher’s exact
test for paired values, when appropriate. Continuous variables
were compared with Student’s t-test for paired values. The OR
for VTE was estimated according to drug use in the matched
cases and controls.

A pre-planned stratified analysis was performed to explore
potential confounders known to be either risk factors or pro-
tective factors for VTE, including age, sex, transient major risk
factors, cardiac insufficiency, coronary heart disease, cerebro-
vascular disease, occlusive arterial disease of the lower limb,
chronic lung disease, and exposure to antiplatelet therapy (as-
pirin, clopidogrel, or ticagrelor). Homogeneity of the data was
assessed using the Breslow-Day test, and adjusted ORs were
calculated with the Mantel-Haenszel method.

The comparisons of statin users and non-users were pre-
planned and performed with the chi-square and Fisher’s exact
test for categorical variables and Student’s t-test for paired con-
tinuous variables. The data analysis was conducted with SPSS©
software (SPSS version 23; SPSS Inc., Chicago, IL, USA). A p-value
< 0.05 was considered significant.

Results
Participants

In total, 354 patients were enrolled (177 cases and 177 con-
trols; Figure 1). All patients had been hospitalized between 2009
and 2019 at the University Hospital in Bordeaux. The baseline
characteristics of the participants are summarized in Table 1.

A total of 63% (n=112) of the participants in both groups
were women. The mean age of the study population was 86
years (range 75-102 years). The majority of participants had
comorbidities, such as cardiac insufficiency, atherosclerotic
disease, chronic lung disease, chronic renal disease, and cog-
nitive impairment, resulting in a high Charlson comorbidity in-
dex score in both groups. Among the cases, 44 had an isolated
proximal DVT, 100 had an isolated PE, and 36 had PE associated
with DVT. A total of 19% (n=22) of cases had had a previous epi-
sode of VTE. Major risk factors for VTE (surgery within the past
3 months, fracture of a lower limb within the past 3 months,
immobilization 272 hours within the past 15 days, or active
cancer) were present at the time of admission in most patients
(88% in in the case group, 77% in the control group, p=0.05).

Table 1: Baseline demographic and clinical characteristics of the study
population (n=354).

Variables Cases, n=177 | Controls, n=177 | p-value
Age, years
(meantstandard deviation) 8616 8616 0.97
Sex [women, n(%)] 112 (63) 112 (63) 1
Proximal deep vein 77
thrombosis-DVT (n)
Pulmonary embolism-PE (n) 136
DVT+PE (n) 36
Presence of major risk factors
for venous thromboembolism- 156 (88) 135 (77) 0.05
VTEx[n(%)]
Prior VTE [n(%)]?, 33(19) -
Coronary heart disease [n(%)], 35 (20) 26 (15) 0.26
Cardiac insufficiency [n(%)]?, 40 (22) 44 (25) 0.71
Cerebrovascular disease [n(%)]
b 57 (32) 51 (29) 0.56
dOizzl:ss;v[en;J;;;sheral arterial 32 (31) 34(33) 0.9
Chronic lung disease [n(%)]¢, 35 (20) 30(17) 0.58
Diabetes [n(%)]?, 30(17) 26 (15) 0.6
S;;je\l/ mass index, kg/m? (mean, 2546 245 04
Cognitive troubles [n (%)]f, 93 (73) 81 (65) 0.24
Creatinine clearance, estimat-
ed with the CKD-EPI formula, 61422 61423 0.8
(ml/min, mean, SD),
Active cancer, [n(%)] 48 (27) 20(11) 0.002
Myeloproliferative syndrome,
(%] 0 2(1) 0.5
Lymphoma, [n(%)] 1(0,5) 3(2) 0.62
Leukemia, [n(%)] 3(1,5) 1(0,5) 0.62
Charlson comorbidity index
(mean, SD) 9+3 8+3 0.002

SD: Standard Deviation.

*Secondary VTE defined as major surgery within the past 3 months, fracture of
a lower limb within the past 3 months, immobilization>72 hours within the past
15 days, or active cancer. A Data available for 177 cases and 175 controls. B Data
available for 174 cases and 174 controls. C Data available for 103 cases and 104
controls. D Data available for 177 cases and 174 controls. E Data available for
127 cases and 124 controls.

F Data available for 138 cases and 124 controls. G Data available for 156 cases
and 135 controls.

Table 2: Matched odds ratios (ORs) and 95% Confidence Intervals (Cls)
for venous thromboembolism related to lipid lowering and anti-plate-
let therapies.

Number of Number of ex- Odds
Drug exposure . p-value
exposed cases = posed controls Ratios
(95% Cl)
. 0.8 [0.5-
Statin 31 36 0.5
1.4]
Other lipid-lower- 0.9 [0.3-
) ) 8 10 0.8
ing therapies 2.3]
L. 1.0 [0.6-
Aspirin 58 58 1
1.6]
Other antiplatelet
therapies 0.6 [0.3-
. 10 16 0.2
(clopidogrel or 1.3]
ticagrelor)

Significantly more active cancers were observed among the
cases (27% [n=48] of patients in the case group vs. 11% [n=20]
in the control group; p=0.002). The prevalence of atheroscle-
rotic disease, cardiac insufficiency, chronic lung disease, renal
insufficiency, diabetes, and cognitive disorders did not differ sig-
nificantly between the groups. The mean Charlson Comorbidity
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Index score was 1 point higher in the case group than in the
controls (943 in cases vs. 8+3 in controls, p=0.002).

Comparison of VTE risk according to statin use

In total, 67 patients were using a statin at the time of admis-
sion, including 24 atorvastatin, 19 simvastatin, 12 rosuvastatin,
11 pravastatin, and one fluvastatin. Other lipid-lowering treat-
ments were found in 18 patients: nine were taking fenofibrate,
two were taking bezafibrate, one was taking ciprofibrate, and
two were taking ezetimibe alone. Four patients were using
simvastatin and ezetimibe. Statin use was not associated with
a lower prevalence of VTE (OR 0.8, 95% Cl [0.5-1.4], p = 0.5)
(Table 2). Other lipid-lowering therapies and antiplatelet agents
were not associated with a lower rate of VTE (Table 2).

A stratified analysis of potential confounders did not reveal
any significant interactions, with similar crude and adjusted ORs

Table 3: Use of statins and VTE risk: stratified analysis of potential risk
and protective factors.

Number of Number of  Adjusted
Strata exposed | exposed | oddsratios | p-value
cases controls [95% IC]
Major VTE risk factors*
Present* 28/156 26/134 | 2.2[1.3-3.9] 0.45
Absent* 21-May Aug-41
Aspirin <300 mg/daily
Users Nov-58 19/58 | 1.1[0.6-1.6] | 0.09
Non-users 20/118 17/118
Other antiplatelet drugs
Users 10-May 16-Jul 0.6 [0.3-1.4] 0.6
Non-users 26/166 29/159
Heart failure
Present Oct-40 Nov-44 | 0.8[0.5-1.4] 0.6
Absent 21/137 25/131
Coronary heart disease
Present 14/35 26-Oct | 1.6[0.9-2.9] 0.5
Absent 17/142 26/149
Cerebrovascular disease
Present Oct-51 Nov-57 | 0.8[0.5-1.3] 0.9
Absent 22/123 24/117
Occlusive peripheral arte-
rial disease®
Present Sep-32 13/34 0.9[0.5-1.8] 0.8
Absent Oct-71 Dec-70
Chronic lung disease
Present Jun-35 30-Jul 1.2[0.7-2.1] 0.7
Absent 25/142 29/144
Sex
Female 18/111 23/112 | 0.9[0.6-1.5] 0.6
Male 13/68 13/63
Age
>80 years 24/144 28/144 | 1.0[0.6-1.7] | 0.9
<80 years Jul-32 Aug-32
>90 years Apr-37 Apr-37 1.0 [0.6-1.7] 0.8
<90 years 27/139 27/139

Abbreviations: 95% Cl, 95% confidence interval; VTE, venous thromboembo-
lism. P-values were calculated with the Breslow-Day test for homogeneity and
adjusted odd ratios were determined with the Mantel-Haenszel method. * Ma-
jor VTE risk factors included major surgery within the past 3 months, fracture of
a lower limb within the past 3 months, immobilization>72 hours within the past
15 days, or active cancer. a Data available for 103 patients in the case group and
104 patients in the control group.

(Table 3). Cancer status between the cases and controls was
heterogeneous. Thus, the effect of cancer could not be inves-
tigated.

Comparison of statin users and non-users

Table 4 presents a comparison of statin users and non-users
according to their comorbidities and co-medications by anti-
platelet therapy. Statin users were younger, had more coronary
heart disease (35% vs. 13%, p=4.2 10-5), hypertension (86% vs.
69%, p=0.016), occlusive peripheral arterial disease (50% vs.
28%, p=0.006), and diabetes (25% vs. 4%, p=0.024) than non-

Table 4: Statin user and non-user characteristics.

Statin Statin
Variables users, non-users, n =287  p-value
n=67

Age (years, meantSD)** 8415 8716 0.025
Sex [women, n(%)]* 42 (62) 186 (64) 0.77
Previous episode of VTE [n(%)]* 8(12) 25 (9) 0.83
Coronary heart disease [n(%)]* 24 (35) 37 (13) 4.2105
Heart failure [n(%)]* 21(31) 63 (22) 0.11
Cerebrovascular disease [n(%)]* 20 (30) 88 (31) 1
9cc|usive peripheral arterial 22 (50) 45 (28) 0.006
disease [n(%)]*s,
Hypertension [n(%)]* 59 (86) 198 (69) 0.016
Chronic lung disease [n(%)]* 13 (19) 53(19) 0.86
Diabetes [n(%)]* 17 (25) 39 (14) 0.024
Body mass index, kg/m? 2645 2446 0.072
(meantstandard deviation)**
Creatinine clearance, estimated
by the CKD-EPI formula (ml/min, 57+24 58423 0.13
mean+SD)**
Cognitive troubles [n(%)]* 23 (56) 151 (71) 0.009
Active cancer, [n(%)]* 15 (22) 53 (18) 0.49
Charlson comorbidity index
(meanSD]*+* 913 813 0.12
Aspirin* 30 (44) 85 (30) 0.02
Other antiplatelet therapy* 12 (18) 14 (5) 0.008

Abbreviations: VTE: Venous Thrombo Embolism; SD: Standard Deviation. A
Data available for 44 of 67 statin users and 165 of 288 non-users.

*p-value was calculated with the Fisher’s exact test; ** p-value was calculated
with Student’s t-test; *** p-value was calculated with the Mann-Whitney test.
users. The Charlson Comorbidity Index values were not nor-
mally distributed and were compared with the non-parametric
Mann-Whitney test. The results were not significantly different
between the two groups (943 vs. 843, p=0.12).

Discussion

Statin use was not associated with a reduced rate of VTE in
very old and multi-morbid hospitalized patients. This finding
differs from several studies in which the risk of the occurrence
of VTE decreased in statin users [11,13-15]. Nevertheless, the
study population of the JUPITER trial [11] was designed to as-
sess the effect of statins on the primary prevention of vascu-
lar events. The participants were younger and less comorbid,
as they excluded patients with a history of cardiovascular dis-
ease, diabetes, and cancer. In a above-cited previous French
case-control study, patients were also younger (mean age 68
years) and healthier [13]. The post-hoc analysis of the PROS-
PER trial, which evaluated statin use and primary prevention of
older adults, included patients aged 70-82 years with comorbid
conditions and vascular risk factors and did not find a protective
effect of 40 mg pravastatin daily on VTE risk. In this later study,
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patients with cancers were not excluded and cancers were
more prevalent in patients with VTE. Adjusting for cancer status
did not alter their results [16]. Older age and comorbidities may
strongly attenuate the potential protective effect of statins on
VTE.

In the present study, a large majority of patients had a pro-
voked VTE related to major transient or permanent risk factors.
These risk factors were more prevalent in the case group than
the control group. Most previous studies reported an associa-
tion between statins use and a lower incidence of idiopathic VTE
[11,13,20], whereas other authors showed a weaker protective
effect of statins on provoked VTE compared with idiopathic VTE
[21]. We assumed that statins exert a differential effect in pro-
voked vs. idiopathic VTE, but further studies are needed to as-
sess this issue.

Data concerning statin therapy and VTE risk in patients with
cancer are conflicting. In an observational prospective cohort,
statin use was associated with a 55% decrease in VTE risk in
patients with various malignancies. The 1-year cumulative in-
cidence rate was 2.94% in statin users compared to 7.13% in
non-users [22]. The benefit appeared to be weaker in another
report [23]. The multiplicity of mechanisms implicated in can-
cer-related thrombosis may be an explanation for the lack of a
protective effect of statin therapy in these patients, so further
studies are required.

In the general population, VTE occurs as an isolated DVT in
two-thirds of cases, and as PE in one-third of cases (isolated or
associated with DVT). PE is the most frequent presentation with
advancing age [1]. In this study, approximately 75% of the cases
developed PE, either isolated or associated with proximal DVT.
These results reflect the higher prevalence of PE in old patients,
but also the fact that isolated DVT with no complications is
more likely to be treated in out-patient care. In the JUPITER co-
hort, Glynn et al. Reported a protective effect of statins on VTE
but this result was mainly driven by the relative risk reduction
in DVT, whereas significance was not reached for PE [11]. Statins
may exert a protective effect on DVT only. Considering that PE
was the main presentation of VTE in the present study, it could
explain the observed lack of a protective effect as described in
other studies.

This study had several limitations. The cross-sectional design
allowed the inclusion of a large number of cases, but is associat-
ed with a poor level of evidence and causality cannot be stated.
Additionally, the case and control groups were not comparable
regarding cancer prevalence. As there is no consensus on the ef-
fect of statin use on VTE risk in cancer patients, it is not possible
to assess whether this difference led to an under or overesti-
mate in our study. Nevertheless, the stratified analysis did not
reveal a significant interaction after adjusting for malignancy or
a second analysis that excluded individuals with cancer (data
not shown). Third, we were unable to investigate the effect of
each drug, dose, and duration of use due to the relatively small
number of statin users and the cross-sectional design. Fourth,
we measured the primary outcome without considering the
incident or recurrent nature of the VTE event. Thus, we can-
not draw any conclusions. Finally, the comparison of statin us-
ers and non-users revealed that statin users were significantly
more often under antiplatelet therapy. This difference may have
interfered with the VTE risk, as several studies have reported
a protective effect of antiplatelet drugs on venous thrombosis
[13,24,25]. Nevertheless, no reduction in VTE prevalence was
detected in the matched case-control comparison, according to

the use of antiplatelet therapy, and the stratified analysis in-
cluding protective factors did not show a significant interaction
with aspirin or other antiplatelet drugs. Not excluding individu-
als treated with antiplatelet therapy probably better reflects
real-life; an association between statins and aspirin usually cor-
responds to the presence of atherosclerotic diseases. Excluding
these patients may have favored a healthy-user effect.

One strength of this study is the inclusion of a very old and
multi-morbid population, usually excluded or under-represent-
ed in clinical trials. Yet, as they are at risk of both thrombosis
and bleeding under anticoagulant treatment [6] they would
have been likely to benefit from a protective effect of statins on
VTE if it was confirmed. Our study supports the lack of a preven-
tive effect in this subgroup of patients. We collected data on
the presence or absence of major VTE risk factors at the time of
admission, which informed us about the provoked or idiopathic
nature of each event. Additionally, we selected only proximal
DVT and PE, as other locations may have different pathophysi-
ologic pathways and different prognoses. Last, it was decided to
exclude individuals treated with anticoagulant therapy, to avoid
such a strong confounding factor. To conclude, statin use was
not associated with a reduced prevalence of VTE in older hos-
pitalized subjects. The higher prevalence of cancer in the case
group may have interfered with this result. The results of this
study do not support the use of statins in the preventive strat-
egy of venous thrombophlebitis in the elderly.
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Key Summary Points

Aim: Statin use may prevent thromboembolism event but
the evidences in older population are lacking,

Findings: This university-hospital based study did not con-
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firm the potential protective effect of statin use on venous
thromboembolism events in older people with high level of co-
morbidity.

Message: The results of this study do not support the use of
statins in the preventive strategy of venous thrombophlebitis in
the older patients.
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