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Caso clinico

Hombre de 34 anos.
No antecedentes familiares de intereés.
Profesion: profesor.

Reside en Cartagena vy realiza frecuentes
viajes a Madrid en coche.

Fumador activo de 10 cig/dia.

AP: 1Q por fractura traumatica de
antebrazo hace anos.



Caso clinico

Enfermedad actual: disnea progresiva de 1 mes
de evolucion hasta hacerse de minimos
esfuerzos. El 29/12/2005 sensacion de muerte
Inminente.

Urgencias: TA 85/40 mmHg, FC 90Ilpm,
obnubilacion y relajacion de esfinteres.

UCI: shock cardiogénico con PCR, IOT con
maniobras de RCP y drogas vasoactivas.




Caso clinico

Analitica: Hb 169/dl, leucocitos
17.000/mms3, plagquetas 209.000/mms3,
tasa de protrombina 69%, creatinina
normal, dimero-D no realizado, pO2
20mmHg, pCO2 89mmH(g.

RX torax: normal.

ECG: ritmo sinusal con Q en DIll y T- en
DIl y precordiales derechas.




Caso clinico

Exploraciones complementarias:
Ecocardiografia: dilatacion de VD con HTp.

Angio-TAC: trombos en ambas arterias
pulmonares principales, arterias l|obares de
ambos |6bulos superiores y l|obulo medio, vy
segmentarias de ambos |l6bulos inferiores.

Eco-doppler venoso de MMII: TVP en EIl a nivel
popliteo.













Caso clinico

= Evoluciéon hospitalaria:

1. Fibrinolisis con T-NK.

2. Anticoagulacion con HNF durante 20 dias. ,
3. Paso a ACO.




Caso clinico

Evolucién posthospitalaria:
m 6 meses con ACO con mejoria clinica.

m Suspension del tratamiento tras realizar
angio-TAC de control (normal) y estudio de
trombofilia (negativo).
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Ecocardiografia transtoracica




Ecocardiografia transesofagica




Ecocardiografia transesofagica

Pruszczyk P et al. Heart 2001
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Angio-TAC toracica

= Ventajas: = Limitaciones:
m Visualizacion directa m Necesidad de
del trombo. contraste yodado.
m Diagnosticos m Exposicion a la
alternativos. radiacion.
m Coste-efectiva. m Dificultad para
= Alto VPN para EP. detectar émbolos
periféricos.
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Multidetector Computed Tomography
for Acute Pulmonary Embolism

Paul D. Stein, M.D., Sarah E. Fowler, Ph.D., Lawrence R. Goodman, M.D., Alexander Gottschalk, M.D
Charles A. Hales, M.D., Russell D. Hull, M.B., B.S., M.5c., Kenneth V. Leeper, Jr., M.D., John P ch, Jr.,, M.D
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Positive and Megative Predictive Values of CTA, as Compared with Previous Clinical Assessment.*

Variabla High Clinical Probability Intermadiate Clinical Probability Low Clinical Probability

Mo /Total Moo Value (95%6 Cl) Mo Total Mo, Walue (95 v Mo Total Mo, Yalue [95%
58 (40-73)

57 [40-72)
\ J

The PIOPED Il study. N Engl J Med 2006



Patients Without Documented DVT/PE Negative Pred
Anticoagulation Based Follow-Up in Patients Without
Reference Journal on Normal CT, n Period
Garg™' 1999 AJR Am J / 6 mo
Roentgenol

Lomis? 1999 J Vasc Interv Radiol 6-24 mo
Goodman® 2000 Radiology 8 3 mo

Blachere® 2000 AJR Am J 124-479
Roentgenol

Gottsater™ 2001 Eur Radiol 215 3 mo
Ost™ 2001 Am J Med 7 6 mo
Tillie-Leblond® 2002 Radiology 5 12 mo

Swensen®’ 2002 Mayo Clin Proc 993 3 mo
' 2002 Acta Radiol 44 3 mo £ 99.1

2002 Lancet 507 3 mo 98.8

Van Strijen® 2003 Ann Intemn Med 46 3 mo 99.2

Schoepf UJ et al. Circulation 2004






Situacion hemodinamica

80

60+
% 40-
20+
0-
Disfuncion VD Hipotension Shock Resucitacion
arterial cardiogénico cariopulmonar

M Mortalidad

Kasper W et al. J Am Coll Cardiol 1997
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Biomarcadores cardiacos

= Troponina;

m Sensible y especifico
de dafio miocardico.

m Elevacion ligera y de
corta duracion.

m Correlaciona con el
grado de disfuncion
de VD.

= BNP o pro-BNP:
m Marcador util para el

diagnostico y
pronostico de ICC.
m Producido por los

miocitos ventriculares
en respuesta al stress
de la pared.




Biomarcadores cardiacos

Embolic Event

'

Pulmonary Vascular Resistance 7

'

RV Pressure 7

/\

RV Microinfarction RV Shear Stress T

' |

Myofibril Degradation Natriuretic Peptide mRNA 7

Troponins 7 Natriuretic Peptides T

Kucher N et al. Circulation2003



Biomarcadores cardiacos

Accuracy of Gardiac Blomarkers for the Prediction of In-Hospital Death in Pulmenary Embolism
Reference n Biomarker Aszay Cut-0ff Level
Konstantinides et a cTnl Centaur (Bayer) 0.07 ng/mL
Konstantinides et a cTnT Elecsys (Roche Pharmaceuticals) 0.04 ngsmL
Giannitsis et al'2 cTnT TropT (Roche Pharmaceutic 0.10ng/mL
Janata et al™ cTnT ; CE 0.09 ngsdmL
Pruszczyk et al'* cTnT S| 0.01 ngsmL . 100
ten Wolde et al® BNP 21.7 pmoliL 33 o
Kucher et al'® 3 NT-proBNP Elecsys (Roche Pharmaceuticals) 500 po/mL 58 100
Kucher et al'” 3 BNP Triage (Biosite Technolo 50 pgsmL 58 100

Pruszczyk et al™ 9 NT-proBNP 5] 153 to 334" po/mL i 100

WPV indicates negative predictivie value; PPV, positive predictive value.
“Age and gender adjusted cut-off levels according o the manufacturer.

Kucher N et al. Circulation2003
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Clasificacion pronostica de EP




Valor prondstico de la ETT en EP con
TA>90 mmHg

Kucher N et al. Arch Intern Med 2005



Valor prondstico de la ETT en EP con
TA>90 mmHg

Table 3. Multivariable Analysis of Univariately Significant
Variables for Predicting Mortality at 30 Days, Stratified
by the International Cooperative Pulmonary Embolism
Registry Institution

Adjusted Hazard Ratio
Variable (95% nfidence Interval)

Right ventricular hypokinesis 1.23-3.06)
Cancer 31 (1.52-3.51
Congestive heart failure 1.18-3.11
Chronic lung disease 1.11-2.8

Age >70y 1.15-2.52

Heart rate >100 beats per min 0.95-2.12
Right heart thrombus 0.52-2.3

)
)
3)
)
Systolic arterial pressure =100 mm Hg 0.98-2.54)
)
3)
Thrombolysis 0.81-2.17)

Kucher N et al. Arch Intern Med 2005



TABLE 4. Sensitivity, Specificity, and Predictive Value of
Echocardiographic Signs of RV Dysfunction as Predictors of
In-Hospital Mortality in 209 Patients With PE

All Patients Normotensive Patients
(1=209), % (N=162), %

PE Related All Causes PE Related All Causes

Sensitivity 100 82 100 57
Specificity 52 51 61 61
Positive predictive value 12 13 5 6

Negative predictive 100 97 97
value

Grifoni S et al. Circulation 2000



Vascular Medicine

Right Ventricular Enlargement on Chest

Computed Tomography
A Predictor of Early Death in Acute Pulmonary Embolism

U. Joseph Schoepf, MD#*: Nils Kucher, MD#*; Florian Kipfmueller, BS; Rene Quiroz, MD, MPH;
Philip Costello, MD: Samuel Z. Goldhaber, MD

Circulation 2004



RV,/LV; >0.9




Survival, %

RV,/LV,< 0.9

RV, /LV,> 0.9

10 20

Time, days




il
Algoritmo de manejo clinico del EP

: No shock Shock |

|BNP . tBNP t RVonCT
| Troponin 1 Troponin ' | '

| |IRVonCT |

R
} Echocardiography

P B v

No RV RV
dysfunction dysfunction

Anticoagulation Consider fibrinolysis or
alone embolectomy

Piazza G et al. Circulation 2006



Fibrinolisis vs Heparina



ALTEPLASE IN PULMONARY EMBOLISM

HEPARIN PLUS ALTEPLASE COMPARED WITH HEPARIN ALONE IN PATIENTS
WITH SUBMASSIVE PULMONARY EMBOLISM

STtAVROS KONSTANTINIDES, M.D., ANNETTE GEIBEL, M.D., GERHARD HEUSEL, PH.D., FrITZ HEINRICH, M.D.,
AND WoLFGANG KAsPER, M.D., FOR THE MIANAGEMENT STRATEGIES AND PROGNOSIS OF PULMONARY EMBOLISM-3
TRIAL INVESTIGATORS®

Objetivo primario: muerte o deterioro clinico que
requiere escalada terapéutica

N Engl J Med 2002
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! Heparin plus alteplase

Log-rank p=0.005

T
10 15 20

Days after Randomization




Thrombolysis Compared With Heparin for the Initial
Treatment of Pulmonary Embolism

A Meta-Analysis of the Randomized Controlled Trials

Susan Wan; Daniel J. Quinlan, MBBS; Giancarlo Agnelli, MD; John W. Eikelboom, MBBS

Circulation 2004



Trial, Year

Eligibility

n

Randomized Treatment

Subsequent Anticoagulation

Thrombolysis

Heparin

Thrombolysis

Heparin

Follow-Up*

UPET trial, 1973

Tibbutt et al, 1974

Ly et al, 1978

Dotter et al, 1979

Marini et al, 1988

Levine et al, 1990

PIOPED, 1990

Dalla-Volta et al, 1992

Goldhaber et al, 1993

Jerjes-Sanchez et al,
1995

Konstantinides et al,
2002

Acute PE,T
symptoms =5 days
Acute
life-threatening PEt
Acute major PET,
symptoms <5 days
Acute PET

Acute PE,
symptoms =7 days

Acute PE,
symptoms =14
days
Acute PE,
symptoms =7 days
Acute PE,
symptoms =10
days
Acute PE,
symptoms =14
days
Acute massive PE,t
symptoms =14
days
Acute PE,
symptoms =4 days

160

30

25§

31

30

Urokinase
12 hours

Streptokinaset
72 hours

Streptokinase
72 hours

Streptokinase
18-72 hours

Urokinase, 12
hours or 3
days

tPA 2 minutes

tPA 40 to 90
minutes

tPA 2 hours

tPA 2 hours

Streptokinase

2 hours

tPA 2 hours

Heparin
Heparing
Heparin

(7 days)

Heparin
(5 days)

Heparin
(7 days)

Heparin

Heparin

Heparin

Heparin

Heparin

Heparin

Heparin, warfarin

Warfarin (started at 60
hours)

Warfarin, heparin if TCT
<2 X control

Heparin, warfarin

Warfarin

Heparin, warfarin

Heparin, warfarin

Heparin, warfarin

Heparin, warfarin

Heparin, warfarin

Heparin, warfarin

Heparin,

warfarin

Warfarin (started at 60

hours)

Heparin,

Heparin,

Heparin,

Heparin,

Heparin,

Heparin,

Heparin,

Heparin,

Heparin,

warfarin

warfarin

warfarin

warfarin

warfarin

warfarin

warfarin

warfarin

warfarin

14 days

72 hours

10 days

In hospital

7 days

10 days

7 days

30 days

In hospital
or 14 days

In hospital

In hospital
or 30 days




Thrombolysis Compared With Heparin for the Initial
Treatment of Pulmonary Embolism

A Meta-Analysis of the Randomized Controlled Trials

Susan Wan: Daniel J. Quinlan, MBBS; Giancarlo Agnelli, MD; John W. Eikelboom, MBBS

Trombolisis Heparina OR
Seguimiento (IC 95%)
EP recurrente o 6,7% 9,6% 0,67 (0,4-1,12)
muerte
EP recurrente 2,7% 4,3% 0,67 (0,33-1,37)
Muerte 4,3% 5,9% 0,7 (0,37-1,3)
Hemorragias:
Graves 9,1% 6,1% 1,42 (0,81-2,46)
No graves 22, 1% 10% 2,63 (1,53-4,54)
Intracraneales 0,5% 0,3% 1,04 (0,36-3,04)




Thrombolysis Compared With Heparin for the Initial
Treatment of Pulmonary Embolism

A Meta-Analysis of the Randomized Controlled Trials

Susan Wan: Daniel J. Quinlan, MBBS; Giancarlo Agnelli, MD; John W. Eikelboom, MBBS

Trombolisis Heparina OR

Seguimiento* (IC 95%)
EP recurrente o 9,4% 19% 0,45 (0,22-0,92)
muerte
EP recurrente 3,9% 7,1% 0,61 (0,23-1,62)
Muerte 6,2% 12,7% 0,47 (0,2-1,1)
Hemorragias:

Graves 21,9% 11,9% 1,98 (1,00-3,92)

*Estudios que incluian pacientes con EP masivo




Vascular Medicine

Massive Pulmonary Embolism

Nils Kucher., MD; Elisa Rossi, BS:; Marisa De Rosa. PhD; Samuel Z. Goldhaber, MD

501
40+
% 30-
20| 7.6
1o 47 o m
<, N 7
10- b o 5.7
O I T T T
Dco autopsia  Mortalidad 90 Recurrencia Hemorragia
dias
Circulation 2006. @ EP masivo (4,5%) B EP no masivo

ICOPER



Vascular Medicine

Massive Pulmonary Embolism

Nils Kucher., MD; Elisa Rossi, BS:; Marisa De Rosa. PhD; Samuel Z. Goldhaber, MD
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No thrombolysis

Thrombolysis
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Circulation 2006. ICOPER



Antithrombotic Therapy for Venous
Thromboembolic Disease: The Seventh

ACCP Conference on Antithrombotic and
Thrombolytic Therapy

Recomendaciones sobre terapia trombolitica en el EP

4.2.1. For most patients with PE. we recommend
clinicians not use systemic thrombolytic therapy (Grade
1A). In selected patients, we suggest systemic administra-

tion of thrombolytic therapy (Grade 2B). For patients
who are | dynamically unstable, we suggest use of
thrombolytic ’rl'lel*zill)}-’ (Grade 2B).




Antithrombotic Therapy for Venous
Thromboembolic Disease: The Seventh

ACCP Conference on Antithrombotic and
Thrombolytic Therapy

Recomendaciones sobre terapia trombolitica en el EP

4.2.2. We suggest clinicians not use local administration
of thl()mh()l\ e themp\ via a catheter (Grade 1C).

4.2.3. For patients w ith PE who receive thrombolytic

regimens, we suggest use of ’rlu()ml)()h tic regimens with a

sh(n‘[ infusion time over those with pl()l()noe(l infusion
times (Grade 2C).




Antithrombotic Therapy for Venous
Thromboembolic Disease: The Seventh

ACCP Conference on Antithrombotic and
Thrombolytic Therapy

Recomendaciones sobre embolectomia percutanea en el EP

4.3.1. For most patients with PE, we recommend
against use of mechanical approaches (Grade 1C). In
selected highly compromised patients who are unable to
receive thrombolytic therapy or whose critical status
does not allow sufficient time to infuse thrombolytic

themp_\..rﬁ_ we suggest use of mechanical eq)pr(:)acl'les

(Grade 2C).




Antithrombotic Therapy for Venous
Thromboembolic Disease: The Seventh

ACCP Conference on Antithrombotic and
Thrombolytic Therapy

Recomendaciones sobre embolectomia quirurgica en el EP

44.1. For most patients with PE. we recommend
against pulm(m ary embolectomy (Grade 1C). In selected
hwhl\ (()1111)1()111156(1 patients w ho are unable to receive

’rln()mlml\h( ’rhemp\ or whose critical status does not
allow sufficient time to infuse thrombolvtic ther: apy, we
suggest pulmonary embolectomy (Gr: ade 2C ).




¢, cuanto tiempo debe
prolongarse el tratamiento
anticoagulante?

EP idiopatico
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Factores asociados con ETV

recurrente
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Consideraciones




A COMPARISON OF THREE MONTHS OF ANTICOAGULATION WITH EXTENDED
ANTICOAGULATION FOR A FIRST EPISODE OF IDIOPATHIC VENOUS

THROMBOEMBOLISM

Crive Kearon, M.B., PH.D., MicHaeL GENT, D.Sc., Jack HirsH, M.D., Jerrrey WEeITz, M.D., MicHAEL J. Kovacs, M.D.,
Davip R. Anperson, M.D., ALexanper G. Turrie, M.B., Davib Green, M.D., PH.D., Jerrrey S. GinsBerag, M.D.,
PHiLIP WELLS, M.D., BETsy MacKinnon, M.Sc., anp Jim A. JuuaN, M.MATH.
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Placebo

P<0.001

Warfarin

6 12 18
Months after Randomization




Extended Oral Anticoagulant Therapy after a First Episode of
Pulmonary Embolism

Giancarlo Agnelli, MD; Paolo Prandoni, MD, PhD; Cecilia Becattini, MD; Mauro Silingardi, MD; Maria Rita Taliani, MD;
Maddalena Miccio, MD; Davide Imberti, MD; Renzo Poggio, MD; Walter Ageno, MD; Enrico Pogliani, MD; Fernando Porro, MD;
and Pietro Zonzin, MD, for the Warfarin Optimal Duration Italian Trial Investigators*

Recurrencia Incidencia Seguimiento RR
(%) (%paciente-afo) (meses) (1IC 95%)

EP idiopatico:

ACO 3 m 12,1 4,6 31,7 0,99

ACO 12 m 12,2 4,2 34,8 (0,45-2,16)

EP secundario:

ACO 3 m 10 3,5 33,9 0,53

ACO 6 m 53 1,8 35 (0,16-1,74)

Ann Intern Med 2003



Extended Oral Anticoagulant Therapy after a First Episode of
Pulmonary Embolism

Giancarlo Agnelli, MD; Paolo Prandoni, MD, PhD; Cecilia Becattini, MD; Mauro Silingardi, MD; Maria Rita Taliani, MD;
Maddalena Miccio, MD; Davide Imberti, MD; Renzo Poggio, MD; Walter Ageno, MD; Enrico Pogliani, MD; Fernando Porro, MD;
and Pietro Zonzin, MD, for the Warfarin Optimal Duration Italian Trial Investigators*

—— Patients assigned
to discontinue therapy

------- Patients assigned
to continue therapy

Cumulative Hazard

Ann Intern Med 2003

12 18 24 30 36

Follow-up, mo



Predictive Value of D-Dimer Test for Recurrent Venous
Thromboembolism After Anticoagulation Withdrawal in
Subjects With a Previous Idiopathic Event and in Carriers
of Congenital Thrombophilia

Gualtiero Palareti, MD: Cristina Legnani, MS: Benilde Cosmi, MD: Lelia Valdré, MD:
Barbara Lunghi. MS: Francesco Bernardi, MS; Sergio Coccheri, MD

Hazard ratio = 2.43
(95% CI: 1.18-4.61)

Unprovoked index event and
altered D-Dimer

Cumulative probability of
recurrence

Unprovoked index event and
normal D-Dimer

750

Circulation 2003




Antithrombotic Therapy for Venous
Thromboembolic Disease: The Seventh
ACCP Conference on Antithrombotic and
Thrombolytic Therapy

=

5.1.2. For patients with a first episode of idiopathic PE,
we recommend treatment with a VKA at least 6 to 12
months (Grade 1A).

5.1.3. We suggest that patients with first—episode idio-

pathic PE be considered for indefinite anticoagulant

therapy (Grade 2A).




