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Abstract

Objectives: To analyse survival rate after 24 months in consecutive patients with a diagnosis of

PE as well as associated factors.

Methods: Prospective cohort study during a follow-up period of two years in a series of conse-

cutive patients with PE.

Results: During the follow-up period, 34 out of 148 patients died (23%). Factors independently

associated with reduced survival rate were: creatinine levels > 2 (OR, 8.8; 95% CI, 1.1 - 70.87),

previous neoplasm (OR, 8.8; 95% CI, 3.69 - 20.98), dementia (OR, 6.85; 95% CI, 2.1 - 22.33)

and dyslipidemia (OR, 5.07; 95% CI, 1.92 - 13.44). Forty four percent of the patients with

dyslipidemia died vs. 20.8% of patients without this condition.

Conclusions: In our study dyslipidemia shows as a long-term negative prognostic marker for

survival in patients with EP.

© 2011 Sociedade Portuguesa de Pneumologia. Published by Elsevier España, S.L. All rights

reserved.
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Dislipidemia como um marcador de longo prazo para a sobrevivência na embolia

pulmonar

Resumo

Objetivos: Analisar a taxa de sobrevivência após 24 meses, em pacientes consecutivos com

diagnóstico de PE, bem como fatores associados.
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Métodos: Estudo prospectivo durante um período de seguimento de dois anos em uma série

consecutiva de pacientes com PE.

Resultados: Durante o período de acompanhamento, 34 dos 148 pacientes morreram (23%).

Fatores independentemente associados à reduzida taxa de sobrevivência foram: os níveis de

creatinina> 2 (OR, 8,8; 95% CI, 1,1-70,87), neoplasia anterior (OR, 8,8; IC 95%, 3,69-20,98),

demência (OR, 6,85; 95% CI, 2,1-22,33) e dislipidemia (OR, 5,07; IC 95%, 1,92-13,44). Quarenta

e quatro por cento dos pacientes com dislipidemia morreram contra 20,8% dos pacientes sem

essa condição.

Conclusões: No nosso estudo, a dislipidemia mostra-se um marcador prognóstico negativo de

longo prazo na sobrevida de pacientes com EP.

© 2011 Sociedade Portuguesa de Pneumologia. Publicado por Elsevier España, S.L. Todos os

direitos reservados.

Introduction

Venous thromboembolic disease (VTE) is a complex condition
with a multifactor aetiology in which both the clinical history
of the patient and the genetic and environmental factors
play a role.

Survival rate after VTE is worse than expected and it is
even worse after pulmonary embolism (PE) than after deep
venous thrombosis (DVT) alone1. Mortality during follow-up
of patients with VTE has been the topic of several research
studies and it ranges from 12.5%2 to 37%3. VTE recurrence is
so often that, about 30% of patients, present recurrences in
the following 10 years4.

Patients with VTE show several variables associated to a
decreased survival rate. From a clinical point of view, it is
interesting to which those aspects can be treated.

Patients with non treated dyslipidemia have a global
mortality rate a year of 9.7%5. As shown by several double-
blind placebo-controlled studies, the use of statins to
reduce cholesterol levels significantly decrease cardiovas-
cular risk6. Lower levels of cholesterol achieved by the
administration of statins may reduce the incidence of ictus
in high risk populations and in patients with ictus or transient
ischemic attack7.

Although we have found some studies which associate
dyslipidemia with a higher risk of VTE8—12, none of these
works has documented the prognostic role dyslipidemia may
play in this type of patients.

In this paper, we present a long-term study of a series
of consecutive patients diagnosed with PE aiming to analyse
the main complications of such condition and their distribu-
tion in time and to establish the factors associated with a
lower survival rate.

Material and methods

Study design

Prospective cohort study with a follow-up period of two
years.

Patients

We analysed a cohort of consecutive patients diagnosed with
PE from February 2003 through September 2004 at the Uni-
versity Hospital Virgen del Rocío in Seville.

Methods

We considered as diagnostic criteria for PE: 1) high pro-
bability ventilation/perfusion lung scan, 2) intermediate or
low probability ventilation/perfusion lung scan with signs
suggestive of arterial thrombosis as revealed by pulmonary
angiography with or without signs of venous thrombosis in
lower limbs through ultrasound scan or venography. 3) Intra-
luminal filling defect observed in pulmonary angiography or
consecutive sections of the vessels or more than 2.5 mm in
diameter as revealed by pulmonary angiography. 4) Intra-
luminal filling defect in segmentary branches or in more
proximal branches as observed in helical CT scan.

Data collection strategy during the initial PE episode

Patients were enrolled in the study through periodical visits
to the Emergency Unit, Internal Medicine Unit, Pneumology,
Nuclear Medicine and Radiology Units. A series of variables
were noted down in a form designed for the purpose and
were subsequently converted into computer format. Peri-
odical visit were made to the units where the patients were
admitted in order to confirm the correct completion of the
form. We also revised in the Computer System for the Man-
agement of Clinical and Analytical Documentation (SIDCA)
(Sistema Informático de Documentación Clínica y Analítica)
the list of patients with the EP code (CIE9) throughout the
study period. This work has been approved for Ethical Com-
mittee in our hospital.

The variables collected during the acute episode were
divided into: epidemiological data (gender and age), risk
factors (family history of VTE, hormone therapy, previous
trauma, previous surgery, previous neoplasm (except for
non-melanoma skin cancer), baseline disease (previous his-
tory of VTE, arterial hypertension, congestive heart failure,
acute coronary syndrome, respiratory insufficiency, chronic
airway obstruction, acute cerebrovascular accident, demen-
tia, dyslipidemia and varicose syndrome) and prognostic and
clinical characteristics (shock rate, partial oxygen pressure,
heart rate, systolic arterial tension, creatinine). Dyslipi-
demia was defined as: hypertriglyceremia > 150 mg/dL (1.69
mmol/L) or HDL cholesterol (high-density lipoprotein) <
40 mg/dL, (1.04 mmol/L) in males and < 50 mg/dL (1.29
mmol/L) in females. Congestive heart insufficiency was
defined taking into account the NYHA functional class I-IV
classification. Dementia was defined according to DSM-IV cri-
teria (memory impairment and at least one of the following
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Table 1 Variables associated to less survival rate

Variable Survive Die Relative Risk CI 95% p

Demographic characteristics

Males 55 (74.3%) 19 (25.7%) 1.30 0.66-2.57 0.44 (NS)

Age >70 yrs 52 (78.8%) 14 (21.2%) 0.85 0.43-1.69 0.65 (NS)

Risk factors

Hormonal therapy 16 (72.7%) 6 (27.3%) 1.20 0.50-2.90 0.68 (NS)

Trauma 13 (92.9%) 1 (7.1%) 2.52 0.03-1.84 0.17 (NS)

Surgery 31 (83.8%) 6 (16.2%) 0.61 0.25-1.48 0.27 (NS)

Previous neoplasm 14 (45.2%) 17 (54.8%) 5.07 2.58-9.96 0.000a

Baseline disease

Previous history of VTE 19 (86.4%) 3 (13.6%) 0.54 0.17-1.77 0.31 (NS)

Hypertension 49 (73.1%) 18 (26.9%) 1.38 0.70-2.70 0.35 (NS)

CHF 19 (73.1%) 7 (26.9%) 1.16 0.51-2.67 0.72 (NS)

ACS 10 (58.8%) 7 (41.2%) 2.16 0.94-4.97 0.07 (NS)

Chronic air-flow obstruction 13 (65%) 7 (35%) 1.74 0.76-4.00 0.19(NS)

Asthma 10 (90.9%) 1 (9.1%) 0.36 0.05-2.62 0.31 (NS)

ACVA 15 (75%) 5 (25%) 1.10 0.43-2.85 0.84 (NS)

Dementia 4 (50%) 4 (50%) 3.15 1.11-8.97 0.03a

Dislypidemia 10 (55.6%) 8 (44.4%) 2.64 1.19-5.3 0.02a

Varicose syndrome 23 (88.5%) 3 (11.5%) 0.42 0.13-1.38 0.15 (NS)

Prognostic and evolutive characteristics

Shock rate ≥1 21 (72.4%) 1.29 0.58-2.85 0.53 (NS)

pO2 < 60 mmHg 25 (73.5%) 9 (26.5%) 1.01 0.50-2.43 0.82 (NS)

HR > 90 spm 74 (77.9%) 21 (22.1%) 0.87 0.44-1.74 0.70 (NS)

Systolic arterial pressure <100 mmHg 17 (77.3%) 5 (22.7%) 1.00 0.39-2.57 0.99 (NS)

Creatinine >2 mg/dL 1 (33.3%) 2 (66.7%) 6.59 1.57-27.70 0.01a

CI: Confidence interval; VTE: Venous thromboembolic disease; CHF: Congestive heart failure; ACS: Acute coronary syndrome; ACVA:
Acute cerebrovascular accident; pO2: Partial oxygen pressure; HR: Heart rate; p: p < 0.05 is considered as statistically significant.

a Variables associated to lower survival at two years according to multivariate analysis.

cognitive alterations: aphasia, apraxia, agnosia, alteration
of cognitive functions. Also, these factors must be intense
enough to interfere with the occupational or social activi-
ties of the patients. The alterations indicate a deterioration
of such functions in comparison to the previous situation of
the patient. These symptoms are not exclusive of an embar-
rassment state.

Follow up of patients: In order to analyse survival rates
and long term complications we followed up all patients who
did not die during admission.

All patients were followed up in a monographic visit of
thromboembolic disease at months 1, 3, 6, 12, 18 and 24. We
noted down the date and cause of death of all the patients
who died during the follow-up period.

Strategy to capture losses was divided into: 1) tele-
phone contact with the patients who did not attend the
follow-up visits, 2) Computer System for the Management of
Clinical and Analytical Documentation (SIDCA) of the Univer-
sity Hospital Virgen del Rocío to identify episodes requiring
admission or referral to other units, 3) Review of clinical
histories.

Statistical analysis

In the statistical analysis of the results obtained we indi-
cate both absolute and relative frequency for qualitative
variables, and mean and standard deviation for quantitative

variables. In case of asymmetrical distribution of the varia-
bles, we analysed median values and interquartile range. We
compared the groups (deceased and non deceased) using
the chi-square test (qualitative variables) considering a p
value < 0.05 as statistically significant. The comparison of
time free from episodes has been performed by means of
the Kaplan-Meier test together with the log rank test and
multivariate analysis in order to control possible confusing
variables, according to the Cox regression model.

Results

The sample obtained in our cohort was 148 patients. Half
of the patients (n = 74) were male. Mean age of patients
was 64.2 ± 17.2 yrs. During the two-year follow-up period
34 patients died (23%). The causes of death were: can-
cer (n = 20), acute coronary syndrome (n = 6), sudden death
with dyspnoea (n = 4), major bleeding in the digestive
tract (n = 1), non hemorrhagic acute cerebrovascular stroke
(n = 1) and unknown causes (n = 2). Accumulated mortality
rate reached 19.2% after one year and 29.6% after two
years.

Patients (272 patients/year) were followed up for a
period of 24 ± 23.8 (median ± range). 73.6% of the sample
(23% dead and 3.4% lost) was followed up for 24 months.

Table (table 1) shows those variables whose possible
association with less survival rate at two years has been
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Figure 1 Cumulative survival in patients with and without

dyslipidemia.

analysed. Independent variables associated to less survival
rate were: creatinine levels > 2 (OR, 8.8; 95% CI, 1.1 —
70.87), previous neoplasm (OR, 8.8; 95% CI, 3.69 — 20.98),
dementia (OR, 6.85; 95% CI, 2.1 — 22.33) and dyslipidemia
(OR, 5.07; 95% CI, 1.92 — 13.44).

The 44.45% of patients with dyslipidemia died vs. 20.8%
of patients who did not show such condition (Figure 1). No
significant differences were observed in relation to mean
age (63.8 vs. 68.7) or gender between patients with and
without dyslipidemia.

Discussion

One of the most relevant data obtained in the present study,
and which contributes to its seriousness and external accu-
racy, is the appropriate two-year follow-up of 97% of the
sample made up only of patients with PE who were conse-
cutively and prospectively enrolled in the study.

The sample of patients was homogeneous and its dis-
tribution between genders was similar to that observed in
other studies13,14. Patient age was similar to that reported
by different series in the United States13, Spain2 and other
European studies15—17.

Reported survival rate after VTE varies widely17,18.
Such variability is probably the result of the shortcomings
observed in study design: patients with negative clini-
cal evolution19—21, patients diagnosed in residences15—22,
age > 65 years15,22, patients admitted to tertiary level
hospitals23,24 or patients from clinical trials25,26. As a result,
an accurate estimate of global survival rate associated to
VTE cannot be obtained. Anyway mortality observed in our
study is similar to other series2,3.

The factors associated to a lower survival rate men-
tioned in our study had already been analysed in previous
studies, as in the case of neoplasm, dementia and renal
insufficiency27—29. Dementia is considered a negative prog-
nostic factor in new prognostic scales29,30, but at present
dyslipidemia is not included in any scale.

High serum cholesterol and LDL cholesterol levels, and
low HDL cholesterol levels are considered risk factors for
atherothrombosis31. Despite their potent effect on athero-
genesis, lipids and lipoproteins could affect haemostasis
by modulating the procoagulant and fibrinolytic expression
and function32. Doggen et al.9 have shown that elevated
triglycerides levels pose a higher risk (twofold) for venous
thrombosis. A case-control study10 also reported the fact
that hypercholesterolemia is associated with a higher risk of
DVT. As regards hypertriglyceridemia, results are controver-
sial: some studies associate it with venous thrombosis9—12,
but others do not report such interplay33. It is important to
carry out the measurements prior to the onset of therapy,
because it is known that lipid levels diminish in the event
of an acute vascular episode34. Finally, Tsai et al.8, in their
analysis of cardiovascular risk factors and incidence of a first
episode of VTE, concluded that some arterial risk factors,
including dyslipidemia, were not associated with VTE.

All the above mentioned studies establish the association
of dyslipidemia with a first episode of VTE, but we report the
association of dyslipidemia, as an independent risk factor,
with lower long-term survival rate in patients with PE.

The interplay between dylipidemia and PE in this sense
has not been thoroughly analysed yet. In our series, long-
term mortality rate due to vascular reasons in patients with
dyslipidemia who have suffered PE is sevenfold greater than
mortality in untreated dyslipidemic patients5. Moreover, the
mortality rate observed in our patients with PE is more than
twofold greater in patients with dylipidemia than in those
without this condition. We do not know for sure whether
the fact of having suffered an episode of PE boosts the
effect of dyslipidemia as a prognostic factor for lower sur-
vival. Nor do we know whether patients with dyslipidemia
who suffer PE are those with a more advanced or difficult
to manage metabolic disease. Other questions we should
answer would be: which parameters defined as dyslipidemia
are considered more determinant and whether the progno-
sis of these patients may improve with statin therapy. This
last question would have significant practical implications as
we already know that statin therapy in dyslipidemic patients
reduces mortality in 12.37% a year, disregard of the cause of
death5.This work has several limitations. Firstly, the sample
of patients included in our study is not large but the results
get at hypothetical new factor related to a poor survival.
Further studies with larger samples and primarily focused
on this issue could answer many of the above mentioned
questions. Secondly, other data not available and would be
interesting to contrast with the results obtained are quan-
titative results of total cholesterol, LDL-cholesterol, HDL
cholesterol, triglycerides, duplication of tests and if the
analytical was fasting or not, and whether the patient was
taking statins. Individuals treated with lipid-lowering drugs
should be excluded or taking into account, because treat-
ment could affect lipid levels. Several studies, including
ours, did not make such exclusion10,35. These data were not
considered when designing the study. The development of
prospective studies should collect these data.

We think that this finding also becomes more important
due mainly to two recently published papers. Khemasuwan
et al. suggest that the use of statins is associated with a
significant reduction in the occurrence of venous throm-
boembolism in patients with cancer36. Glynn et al. in a
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randomized trial of apparently healthy persons found that
rosuvastatin significantly reduced the occurrence of symp-
tomatic venous thromboembolism37. These previous results
in addition to our work open a field of research on whether
this type of Venous Thromboembolism patients may benefit
from treatment with statins.

Conclusion

We could summarize that in our study, patients with dyslipi-
demia who suffered PE showed worse survival rate. The role
dyslipidemia may have as a vascular risk factor especially in
patients with PE and the possibility to improve survival rates
warrants further investigation.
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Melton LJ. Predictors of recurrence after deep vein thrombo-
sis and pulmonary embolism. A population-based cohort study.
Arch Intern Med. 2000;160:761—8.

5. Baigent C, Keech A, Baigent C, Keech A, Kearney PM, Black-
well L, Buck G, Pollicino C, Kirby A, Sourjina T, Peto R, Collins
R, Simes R, Cholesterol Treatment Trialists’ (CTT) Collabora-
tors. Efficacy and safety of cholesterol-lowering treatment:
prospective meta-analysis of data from 90,056 participants in
14 randomised trials of statins. Lancet. 2005;366:1267—78.

6. Goldenberg N, Glueck C. Efficacy, effectiveness and real life
goal attainment of statins in managing cardiovascular risk. Vasc
Health Risk Manag. 2009;5:369—76.

7. Amarenco P, Labreuche J. Lipid management in the preven-
tion of stroke: review and updated meta-analysis of statins for
stroke prevention. Lancet Neurol. 2009;8:453—63.

8. Tsai AW, Cushman M, Rosamond WD, Heckbert SR, Polak JF,
Folsom AR. Cardiovascular risk factors and venous thromboem-
bolism incidence: the longitudinal investigation of thromboem-
bolism etiology. Arch Intern Med. 2002;162:1182—9.

9. Doggen CJ, Smith NL, Lemaitre RN, Heckbert SR, Rosendaal FR,
Psaty BM. Serum lipid levels and the risk of venous thrombosis.
Arterioscler Thromb Vasc Biol. 2004;24:1970—5.

10. Kawasaki T, Kambayashi J, Ariyoshi H, Sakon M, Suehisa E, Mon-
den M. Hypercholesterolemia as a risk factor for deep-vein
thrombosis. Thromb Res. 1997;88:67—73.

11. McColl MD, Sattar N, Ellison J, Tait RC, Walker ID, Packard
CJ, Greer IA. Lipoprotein(a), cholesterol and triglycerides in
women with venous thromboembolism. Blood Coagul Fibrinol-
ysis. 2000;11:225—9.

12. Vayá A, Mira Y, Ferrando F, Contreras M, Estelles A, España
F, Corella D, Aznar J. Hyperlipidaemia and venous throm-
boembolism in patients lacking thrombophilic risk factors. Br J
Haematol. 2002;118:255—9.

13. Heit JA, Silverstein MD, Mohr DN, Petterson TM, O’Fallon WM,
Melton 3rd LJ. Predictors of survival after deep vein thrombosis
and pulmonary embolism: a population-based, cohort study.
Arch Intern Med. 1999;159:445—53.

14. Silverstein MD, Heit JA, Mohr DN, Petterson TM, O’Fallon
WM, Melton 3rd LJ. In-hospital and long-term outcome after
sub-massive pulmonary embolism submitted to thrombolytic
therapy. Eur Heart J. 2003;24:1447—54.

15. Kniffin Jr WD, Baron JA, Barrett J, Birkmeyer JD, Anderson
Jr FA. The epidemiology of diagnosed pulmonary embolism
and deep venous thrombosis in the elderly. Arch Intern Med.
1994;154:861—6.

16. Kasper W, Konstantinides S, Geibel A, Olschewski M, Heinrich
F, Grosser KD, Rauber K, Iversen S, Redecker M, Kienast J.
Management strategies and determinants of outcome in acute
major pulmonary embolism: results of a multicenter registry.
J Am Coll Cardiol. 1997;30:1165—71.

17. Duner H, Pernow B, Rigner KG. The prognosis of pulmonary
embolism. A medical and physiological follow-up examination
of patients treated at the Department of Internal Medicine and
Surgery, Karolinska Sjukhuset, in 1952-1958. Acta Med Scand.
1960;168:381—95.

18. Phear D. Pulmonary embolism. A study of late prognosis.
Lancet. 1960;2:832—5.

19. Douketis JD, Kearon C, Bates S, Duku EK, Ginsberg JS. Risk
of fatal pulmonary embolism in patients with treated venous
thromboembolism. JAMA. 1998;279:458—62.

20. Eichinger S, Weltermann A, Minar E, Stain M, Schönauer V,
Schneider B, Kyrle PA. Symptomatic pulmonary embolism and
the risk of recurrent venous thromboembolism. Arch Intern
Med. 2004;164:92—6.

21. Low-molecular-weight heparin in the treatment of patients
with venous thromboembolism. The Columbus Investigators. N
Engl J Med 1997; 337: 657-62.

22. Siddique RM, Siddique MI, Connors Jr AF, Rimm AA. Thirty-day
case-fatality rates for pulmonary embolism in the elderly. Arch
Intern Med. 1996;156:2343—7.

23. Prandoni P, Lensing AW, Cogo A, Cuppini S, Villalta S, Carta M,
Cattelan AM, Polistena P, Bernardi E, Prins MH. The long-term
clinical course of acute deep venous thrombosis. Ann Intern
Med. 1996;125:1—7.

24. Alpert JS, Smith R, Carlson J, Ockene IS, Dexter L, Dalen JE.
Mortality in patients treated for pulmonary embolism. JAMA.
1976;236:1477—80.

25. Urokinase pulmonary embolism trial. Phase 1 results: a coop-
erative study. JAMA 1970; 214: 2163-72.

26. Urokinase-streptokinase embolism trial. Phase 2 results. A
cooperative study. JAMA 1974; 229: 1606-13.

27. Cushman M, Tsai AW, White RH, Heckbert SR, Rosamond
WD, Enright P, Folsom AR. Deep vein thrombosis and
pulmonary embolism in two cohorts: the longitudinal inves-
tigation of thromboembolism etiology. Am J Med. 2004;117:
19—25.

28. Goldhaber SZ, Visani L, De Rosa M. Acute pulmonary embolism:
clinical outcomes in the international Cooperative Pulmonary
Embolism Registry (ICOPER). Lancet. 1999;353:1386—9.

29. Aujesky D, Roy PM, Le Manach CP, Verschuren F, Meyer G,
Obrosky DS, Stone RA, Cornuz J, Fine MJ. Validation of a
model to predict adverse outcomes in patients with pulmonary
embolism. Eur Heart J. 2006;27:476—81.

30. Aujesky D, Obrosky DS, Stone RA, Auble TE, Perrier A, Cornuz
J, Roy PM, Fine MJ. Derivation and validation of a prognostic
model for pulmonary embolism. Am J Respir Crit Care Med.
2005;172:1041—6.



210 L. Jara-Palomares et al.

31. Ross R. The pathogenesis of atherosclerosis: a perspective for
the 1990 s. Nature. 1993;362:801—9.

32. Rosenson RS, Lowe GD. Effects of lipids and lipoproteins on
thrombosis and rheology. Atherosclerosis. 1998;140:271—80.

33. Lippi G, Brocco G, Manzato F, Guidi G. Relationship between
venous thromboembolism and lipid or lipoprotein disorders.
Thromb Res. 1999;95:353—4.

34. Brugada R, Wenger NK, Jacobson TA, Clark WS, Cotsonis G,
Iglesias A. Changes in plasma cholesterol levels after hospital-
ization for acute coronary events. Cardiology. 1996;87:194—9.

35. Goldhaber SZ, Grodstein F, Stampfer MJ, Manson JE, Colditz
GA, Speizer FE, Willett WC, Hennekens CH. A prospective

study of risk factors for pulmonary embolism in women. JAMA.
1997;277:642—5.

36. Khemasuwan D, Divietro ML, Tangdhanakanond K, Pomerantz
SC, Eiger G. Statins Decrease the Occurrence of Venous Throm-
boembolism in Patients with Cancer. Am J Med. 2010;123:
60—5.

37. Glynn RJ, Danielson E, Fonseca FA, Genest J, Gotto Jr
AM, Kastelein JJ, Koenig W, Libby P, Lorenzatti AJ, Mac-
Fadyen JG, Nordestgaard BG, Shepherd J, Willerson JT,
Ridker PM. A Randomized Trial of Rosuvastatin in the Preven-
tion of Venous Thromboembolism. N Engl J Med. 2009;360:
1851—61.


	Dyslipidemia as a long-term marker for survival in pulmonary embolism

