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1. Abstract

Background: venous thromboembolism (VTE) is a habitual urgency attended most frequently in
emergency departments. It is the third cause of cardiovascular disease and its main
manifestations are deep vein thrombosis and pulmonary embolism. VTE has severe complications
and can be life-threatening. That is why a fast and accurate diagnosis is needed. To ensure it,
there exist clinical prediction rules that combined with diagnostic algorithms, make diagnosis
safer and reduces the number of false-positive and false-negative results. Nevertheless, it is been
demonstrated that these diagnostic recommendations are not followed for physicians although

they have been validated as the most accurate strategy.

Justification: lack of use of clinical prediction rules lead to a clinical practice that is not as safe as
when they are used as well as an overuse of unnecessary diagnostic tests (that have important
secondary effects such as radiation). One of the main causes for physicians to not using them may
be the lack of awareness and training regarding clinical pre-test probability assessment with these
scores. This is the reason why the study intervention will be the implementation of VTE diagnosis

formation which will be carried in Hospital Universitari Josep Trueta.

Objectives: the main purpose of this study is to demonstrate if the use of clinical prediction rules
(Wells score) reduces patients’ time spent until they are correctly diagnosed. Secondarily, this
study will assess whether the application of Wells score reduces the number of complementary

requests in patients with suspected VTE.

Methodology: our study is designed as a quasi-experimental before and after evaluation that will
be conducted in the emergency department of Hospital Universitari Josep Trueta between
November 2019 — November 2022. Formation intervention will be implemented to physicians
who work in the emergency department to improve VTE diagnostic process. A non-probabilistic
consecutive sampling will be used and there will be needed a 316 patient’s recruitment, needing
158 patient’s recruitment in each period (pre and post-intervention). Time until achieving VTE
diagnosis before and after the intervention will be assessed and compared to determine the

impact of the intervention. Statistical analysis will be adjusted for possible confounding variables.

Keywords: venous thromboembolism, deep vein thrombosis, pulmonary embolism, clinical
prediction rules, Wells score, diagnostic algorithms, diagnosis formation, pre-test probability,

emergency department.
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2. Abbreviations

APS: antiphospholipid syndrome
AST: aspartate aminotransferase
BNP: brain natriuretic peptide

CTEPH: chronic thromboembolic pulmonary

hypertension

CTPA: computerized tomographic

pulmonary angiography

CVD: cardiovascular disease

DOAC: direct oral anticoagulant

DVT: deep venous thrombosis

ED: emergency department

HUJT: Hospital Universitari Josep Trueta
INR: international normalized ratio
LDH: lactate dehydrogenase

LMWH: low-molecular weight heparin
NPV: negative predictive value

OCs: oral contraceptives

the emergency department

PE: pulmonary embolism

PNH: paroxysmal nocturnal

haemoglobinuria

PPV: positive predictive value

PTS: post-thrombotic syndrome

RV: right ventricle

SPECT: single photon emission computed

tomography

TTE: transthoracic echocardiography

UFH: unfractionated heparin

US: ultrasound

V/Q; ventilation-perfusion

VKA: vitamin K antagonist

VTE: venous thromboembolism

WHO: world health organisation

y.0.: years old.
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3. Introduction

3.1.Concepts

Venous thrombosis is the process of clot formation within veins. This event is collectively referred
to as venous thromboembolism (VTE), but it predominates in the blood vessels of the leg or the
lungs. Therefore, VTE is manifested mainly as deep venous thrombosis (DVT) and pulmonary

embolism (PE). Nevertheless, this event can take place in any venous system (1,2).

According to the world health organisation (WHQ), DVT is a clinical-pathological process
consisting of the formation of a thrombus within deep veins, usually in lower limbs. PE is defined
as a partial or total occlusion of the pulmonary vascular system by an embolism (a thrombus that
has been detached and has migrated, in this case, to lungs) that in more than 80% of cases comes
from a DVT in the lower limbs. Therefore, and also according to WHO, PE can be considered as a

possible complication of DVT (3,4).

3.2.Epidemiology

Venous thromboembolic disease is an important cause of morbidity and mortality in patients that
enter the hospitals because of medical or surgical causes and it’s a major public health problem
that affects millions of people all over the world. VTE is the third acute cardiovascular disease

(CVD) in frequency, behind the acute myocardial infraction and ictus.

Although PE has higher mortality and morbidity than other VTE presentations, 85-90% of the PE
is a consequence of non-treated DVT and 40-50% of DVT will lead to a PE (5,6).

The incidence of VTE is not well known. Detailed data about the annual number of VTE are difficult
to obtain because VTE is hard to diagnose due to many factors such as its silent presentation in
some cases or because sudden fatal PE can be its first manifestation. Also, less than half of
autopsy-detected PE cases are diagnosed antemortem. On the other hand, these results are
difficult to extrapolate to different populations because its incidence is influenced by external risk

factors that variate between populations.

VITAE study took place on six different European countries (Spain included) in 2004. It determined
that as for the main presentations of VTE, the estimated DVT attack rate was 148 per 100.000
person-years (65 per 100.000 for community-acquired DVT and 83 per 100.000 for hospital-
acquired DVT) and the estimated PE attack rate was 95 per 100.000 person-years (28 per 100.000

for community-acquired PE and 67 per 100.000 for hospital-acquired PE).



Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in
the emergency department

In this study, the total estimated number of VTE related deaths in 2004 was 370.012:

- 7% as a result of diagnosed and treated VTE
- 34% from sudden fatal PE
- 59% from undiagnosed and untreated PE-related death
Deaths that occurred as a consequence of hospital-acquired VTE were 71% of the total number

of VTE-related deaths (7).
Incidence of VTE in Spain is around 120 cases for 100.000 person/year.

It has been documented a constant increase in the number of cases due to the progressive
increase of the prevalence of some of its risk factors such as advanced age, obesity,

hospitalisation or surgery.

The majority of the deaths caused by VTE occur in a sudden way or during the first 2 hours after

the event (6).

The incidence of this VTE seems to be lower among Asian and Native-Americans and higher
among Blacks. It predominates in older age and the overall age-adjusted incidence rate is higher

for men although during childbearing is higher in women (under 45 years) (8).

Survival after deep vein thrombosis and pulmonary embolism
Survival after VTE is significantly worse than expected for the same age and gender, and PE
survival is even worse than DVT by itself (risk of early death in symptomatic PE is 18 times higher

than the risk among DVT alone). For % of patients with PE sudden death is the first symptom (8).

VTE recurrence

VTE is a chronic disease and about 30% of patients develop recurrence within the next 10 years
(8). The risk of recurrence mostly depends on the presence or absence of prothrombotic risk
factors at the time of the first VTE. Patients who experience a first episode of symptomatic
unprovoked VTE tend to have a much higher risk of recurrence than patients with an intermittent

risk factor like surgery (9).

The likelihood of recurrences is the highest in the first 6 to 12 months. There are some important

predictors of recurrence like:

- Male gender

- Increasing patient age
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- High body mass index
- Neurological disease with leg paresis
- Active cancer
- Initial presentation of the VTE
- Residual thrombosis after finishing the treatment
- D-dimer elevation after the cessation of the anticoagulation
- Thrombophilia
Some other predictorsinclude idiopathic VTE, a lupus anticoagulant or antiphospholipid antibody,

antithrombin, protein C or protein S deficiency.

As for the main chronic complications, post-thrombotic syndrome (PTS) occurs in up to 20-50%
of patients after proximal symptomatic DVT of the lower limbs and up to 10% of them are severe.
The appearance of PTS after a DVT on the upper limbs is about 15-20%. Symptomatic chronic
thromboembolic pulmonary hypertension (CTEPH) can occur up to 3,8% of the cases after a PE

(6,8).

3.3.Pathophysiology

Clotting cascade

Haemostasis is a regulated mechanism that allows the maintenance of blood flow under
physiological conditions but also permits rapid and localized coagulation in the event of tissue
damage. This phenomenon is possible because of a balance between vascular endothelium,
platelets, the clotting cascade and fibrinolysis (10). Inhibitors have the goal of regulating and limit
clot formation. If there is a deficient amount of antithrombotic factors or a raise in coagulation

factors a thrombosis may occur because of an unbalance between them (11).
The physiological haemostasis mechanism constitutes 4 phases:

1. Vasoconstriction of the involved area
Formation of a platelet aggregate on the injured surface

Fibrine formation and stabilization

Howen

Elimination of fibrine deposit
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Figure 1. The sequence of events leading to thrombus formation on blood-contacting surfaces. Available from:

Brisbois, Elizabeth. (2014). Novel Nitric Oxide (NO)-Releasing Polymers and their Biomedical Applications.

Clotting cascade is involved in thrombus formation (phases 2 and 3). It is a series of biochemical
reactions leading to thrombus formation. It is divided into intrinsic and extrinsic pathways and
they converge on a common pathway with the activation of factor X. Activated factor X with factor
V generates prothrombin (factor Il) that is split into thrombin. Thrombin converts fibrinogen
(soluble) into fibrin (not soluble) as well as contributes on the stabilisation of fibrin. Fibrin
promotes platelet aggregation and stabilisation of the clot. Therefore, it is in a therapeutic target

for dissolving intravascular thrombus as well as minimizing bleeding in haemostatic disorders.

The intrinsic pathway is initiated by factor XIl when it contacts with no physiological surfaces, for
the prekallikrein action or the kininogen. The extrinsic pathway is initiated when blood contacts
with damaged tissue, that produces tissue factor (expressed on damaged cells, subendothelium

and monocyte’s surface). It is activated by several stimuli like direct vascular injury, hypoxia,

sepsis, malignancy or

Plasma kallikrein Pre-kallikrein

ﬂ -
m ]] Intrinsic pathway

EXII FXlla of coagulation
ﬂ (contact system)

inflammation (11—
Extrinsic pathway
of coagulation 13).

Tissue factor

l Figure 2. Schematic
1 m representation of the
) = FVila Fvil
ch Fibrinolysis coagulation cascade
m FIX Flxa UPA, tPA and  the  fibrinolytic
FVIIl FVilla 1 |
m Ca7' m system.
A
: FX FXa Plasminogen Plasmin
vV Va ; .
! Eibihogen Available from: (14).
Fil Flla / Fibrin
(Prothrombin) (Thrombin) \ \ Fibrin
] Cross-linked :> degradation
m f Fibrin clot products
Common pathway of coagulation | X FXilla
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Virchow’s triad
Virchow’s triad is a set of interdependent factors
that lead to venous thrombosis: venous stasis, Stasis

blood hypercoagulability and vascular wall injury

(11).
. . . Thrombosis
Blood stasis: the majority of venous thrombi
originate in regions with slow blood flow. As
blood flow slows, there is increased contact ) -
Vessel wall ingury Hypercoagulability

between blood and vessel wall irregularities as
well as a decreased mixing of anticoagulants
with the blood. Therefore, blood stasis leads to Figure 3. Virchow's triad

activation of the coagulation system resulting in a local state of hypercoagulability.

Vascular wall injury: it disrupts the normal endothelial cell layer, leading to a procoagulant
surface. After an injury, there are changes in the clotting system like an increase in components
of von Willebrand factor and platelet aggregability that could contribute to the state of

hypercoagulability.

Hypercoagulability: it is a state developed when there is an unbalance between procoagulant and
anticoagulant substances, favouring procoagulant ones. If the cause of this unbalance is an
inherited defect, the hypercoagulability state remains all life. On the contrary, if it is a transient

factor there is a hypercoagulability state as long as the risk factor is present (15,16).

Valves

Venous thrombosis is believed to begin in the venous valves. The functionality of these is to boost
the blood circulation in the lower limbs. These areas are also predisposed to stasis (one of the
components of Virchow’s triad) and hypoxia, and a frequent location for thrombosis initiation. It
has also been found that several of the important vessel-based antithrombotic proteins (like
thrombomodulin and endothelial protein C receptor) were regionally expressed on the valves.
The expression has an interindividual variation and can be influenced by the environmental
factors like hypoxia or inflammation, causing downregulation of antithrombotic proteins and up-
regulation of procoagulant activity that may contribute to the induction of the thrombosis. The
expression of P-selectin on endothelium, that recruit leukocytes or leukocyte microparticles
containing tissue factor, is also up-regulated by hypoxia. These microparticles that contain tissue

factor contribute to thrombus formation, in fact, can serve as a substratum for the initiation of
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the thrombotic response. The p-selectin inhibitor prevents thrombus development and helps clot

resolution (17).

3.4.Risk factors

Risk factors for VTE can be divided into hereditary or acquired, and they can be found simultaneal
in the same patient. In fact, the three items of Virchow’s triad can be found at the same time in

many patients with VTE (18).

Inherit risk factors

They mainly refer to a hypercoagulable state caused by alteration on proteins that normally
prevent VTE. Inherit thrombophilia is a genetic predisposition to VTE due to a defect on some
factor of clotting cascade (15). The most frequent causes are factor V Leiden mutation and the
prothrombin gene mutation (50-60%) and the following are defects in protein S, protein C and
antithrombin 11l (19). Most common inherit thrombophilia are also those with a moderate risk of

thrombosis and the uncommon ones have a higher risk (15).

Acquired risk factors

Previous thromboembolism: it is a major risk factor for the recurrence of VTE. The amount of risk
for recurrence depends on the type of risk factors presented in the moment of the previous
episode, being higher if there were permanent risk factors and lower if they were reversible (20).

The localisation of the first VTE apparently is a predictor of the site of future episodes of VTE (21).

Malignancy: patients with cancer can have a hypercoagulable state because of the production of
tissue factor and cancer procoagulant, that are substances with procoagulant activity (15). On
10% of cancer patients, a clinical VTE happens and approximately 20% of patients with
symptomatic DVT have a known malignancy. VTE is also the second cause of death of cancer
patients. Nevertheless, VTE can precede the diagnosis of malignancy. Most common sites of
cancer diagnosed after VTE occurred are lung, pancreas, colon and rectum, kidney and prostate

(22,23)

Surgery: thrombotic risk increased particularly in the following: orthopaedic, major vascular,

neurosurgery and cancer surgery (24).

Trauma: the increased risk of thrombosis in all types of major injury can be due to a decreased
venous blood flow in the lower limbs, decreased fibrinolysis, immobilisation and the release of

tissue factor and the depletion of anticoagulant substances (25). Intravenous drug use as a minor
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trauma (it also causes irritation and infections) is associated with a high prevalence of DVT in

young people who inject drugs right into their femoral veins (26).

Pregnancy: is a hypercoagulable state and also can cause obstruct venous return by the bigger

size of the uterus, leading to an increased risk of thrombosis (27).

Drugs:

- Oral and transdermal contraceptives: oral contraceptives (OCs) are the most important
cause of thrombosis among young woman because of its widespread use (28).
- Hormone replacement therapy (29).
- Tamoxifen: there is an increased thrombotic effect when added to chemotherapy (30).
- Glucocorticoids (31)
- Antidepressants (32)
Immobilization: venous stasis associated with bed rest or prolonged immobilization is an
important risk factor as well as prolonged sitting (seated immobility thromboembolism) and

extended travel (economy class syndrome when air travel) (33,34).

Antiphospholipid syndrome (APS): the presence of antiphospholipid antibodies directed to
plasma proteins. It may be associated with systemic lupus erythematosus or other rheumatic

diseases (35).

Renal diseases: such as chronic renal disease, nephrotic syndrome and renal transplantation (36—

38).

Age: a higher incidence of VTE with increasing age is found (39).

Hematologic risk factors: among them heparin-induced thrombocytopenia, hyperviscosity,

myeloproliferative neoplasms and paroxysmal nocturnal haemoglobinuria (PNH) (19,40,41).

Inflammatory bowel disease (42).



Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in
the emergency department

Table 1. VTE risk factors. Adapted from: (43).

Strong risk factors Moderate risk factors Weak risk factors
Fracture (hip or leg) Arthroscopic knee surgery Bed rest >3 days
Hip or knee replacement Central venous lines Prolonged immobility
Major general surgery Chemotherapy Increasing age
Major trauma Congestive heart or respiratory failure | Laparoscopic surgery
Spinal cord injury Hormone replacement therapy Obesity
Malignancy Pregnancy, antepartum
Oral contraceptive therapy Varicose veins
Paralytic stroke
Postpartum
Previous VTE
Thrombophilia

3.5.Diagnosis

The diagnosis of the VTE is complicated because it is a disease with a very unspecific and variate
symptomatology. Besides, most symptomatic patients do not have VTE, and serial testing is often
unnecessary. Is necessary an accurate diagnosis of VTE because untreated VTE can have severe
consequences. Several diagnostic strategies can be found but current recommended VTE
diagnostic algorithms use a combination of clinical prediction rules (such as Wells or Geneva
score) with complementary studies like D-dimer test or imaging tests. The effectiveness of the

scores has been validated (44—46).

Clinical characteristics can be used to classify patients with suspected VTE according to the grade
of probability (pre-test probability) before doing other tests. The combination of clinical
characteristics and non-invasive testing improves the diagnostic process. If both pre-test
probability for VTE and test results are low and normal respectively, the post-test probability of
VTE is low enough to rule out the VTE diagnosis without doing any further testing in a save way.
Furthermore, when there is a discordance between pre-test probability and the test results may

be necessary to do additional testing (47).

Bayes theorem explains that with a reasonably sensitive and specific test, is more probable to
have a false-positive result when the pre-test probability is low and a false-negative result when

pre-test probability is high. Concordant results tend to be correct.

10
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D-dimer

D-dimer is a degradation product of cross-linked fibrin and it is detectable since its formation until
7 days later (48). It is elevated with acute VTE as well as with other non-thrombotic events like
haemorrhage, malignancy, major surgery, trauma, sepsis, pregnancy and so (49). D-dimer has a
high sensitivity but its specificity is low, so the potential value of this test is a negative result to
rule out the diagnosis (due to its high negative predictive value (NPV)) rather than a positive result
to confirm it. This means that in a patient with a low pre-test probability is safe to reject VTE
without doing further tests whereas in a patient with a high pre-test probability is recommended

doing additional tests like a lower limbs ultrasound (US) in the case of DVT suspicion (50,51).

There are several lab techniques to detect D-dimer, and the ones recommended are those with
the highest sensitivity and NPV. Conventional ELISA is the standard technique with a sensitivity
>95% and specificity around 40%. Other techniques to D-dimer determination are VIDAS ELISA,

immunofiltration or agglutination (51-53).

The physiological elevation of the D-dimer with the age limits its utility. That is why D-dimer
adjusted by age appears so that the result of age x 10ug for each year (when the patient is over
50 years) is the cut point. The conventional cut point is 500ug (used for patients under 50) (54—
56).

DVT diagnosis

Signs and symptoms
DVT signs and symptoms are nonspecific and when isolated, they are not enough to establish DVT

diagnosis (44,57) (See Diagnosis).

Table 2. Signs and symptoms of DVT. Adapted from: (6).

Sign or symptom Sensibility (%) | Specificity (%)
Pain 62-91 3-87
Inflammation 56-84 26-74
Homans’ sign 13-48 39-84
Increase of limb diameter 35-97 8-88
Superficial veins dilatation - 82
Increase of limb temperature 72 >80

11
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Clinical prediction rules

There are validated clinical prediction rules that help to classify patients with DVT suspicion into
low, moderate or high pre-test probability (they can be also classified into likely or unlikely). These
clinical scores incorporate signs, symptoms and risk factors. The utility of pre-test probability

increases with their incorporation into diagnostic algorithms (53).

Table 3. Wells score for DVT. Adapted from: (53)

Clinical variable Score

Active oncologic disease 1

Paralysis, paresis, or recent plaster immobilization of the lower extremities 1

Recently bedridden for 3 days or more, or major surgery within the previous

months requiring general or regional anaesthesia !

Localized tenderness along the distribution of the deep venous system 1

Entire leg swelling 1

Calf swelling at least 2cm larger than that on the asymptomatic leg (measured

10cm below the labial tuberosity) ! Op: low risk
Pitting oedema confined to the symptomatic leg 1 1-2p: moderate risk
Collateral superficial veins (non-varicose) 1

Alternative diagnosis at least as likely as DVT -2 =3p: high risk

Imaging tests

Venous US is the diagnostic test of choice for DVT. Nevertheless, US effectiveness is linked to the
symptomatology, localisation, size of the thrombus as well as the DVT prevalence. The specificity
and sensibility for proximal DVT are high (98% and 96% respectively) but it decreases if is a distal
DVT and on asymptomatic patients. The venography has been set apart to some specific cases
like a discordance between pre-test probability and US, post-thrombotic syndrome, recurrent
VTE, obesity or extrinsic compression. Basically is used when other tests are not able to confirm
or rule out DVT diagnosis (58,59). The most recommended modality of US is compression US to
assess the lower limbs. The most sensitive and specific diagnostic US sign for a first episode of
DVT is the absence of compressibility of a venous segment. Doppler can be used to identify

vessels and in case there is a doubt of the compressibility on some segment (60).
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Figure 4. Acute deep vein thrombosis on ultrasound. Available from: (61).

As an example, Figure 4 shows an acute DVT ultrasound. Greyscale ultrasound examination of
the left common femoral vein (CFV) demonstrates an enlarged (arrow in A), non-compressible
vein (arrow in B) with low-level intraluminal echoes. Corresponding colour flow and spectral

Doppler (C) suggests no flow within the vein.

Duplex US (compression US plus doppler for the evaluation of the entire venous system of the
lower limb) was thought to be the most suitable but recent studies have demonstrated that serial
2-point US plus D-dimer is equivalent to whole leg colour-coded doppler US. The 2-point US
assesses the compressibility of the common femoral vein at the groin and to popliteal vein in the

popliteal fossa (58,62). Several advantages of this technique are (62—-64):

- Simplicity (the technique can be learned in less than 2h and performed by non-radiology
personal).

- Reproducibility

- Broad availability
The main disadvantage is the need of serial 2-
point US (repeat the procedure) within a week
to detect a possible extension to the proximal
veins (64-66). Despite its main limitation, this

T
technique is considered of choice for the first

G

5.0 10.0

assessment on a patient with DVT suspicion on

the emergency department (ED) due to its

_ . . ] . Figure 5. Left femoral vein distended and non-
multiple suitable features in this environment compressible. Case courtesy of Dr Hidayatullah

Hamidi, Radi dia.
(6,67). Also, the colour-coded doppler US amidl, Radiopaedia.org
requires top-quality US equipment and experienced personal and implies that patients have to

wait further to benefit from this procedure (68,69).
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The US diagnostic signs are (67,70,71):

- The full collapse of vein walls is not
possible (the most direct and

reliable sign).

TROMBO

- Direct vision of the thrombus in the BORMAL
vein. Does not distinguish between
an acute and a chronic thrombus so

it is helpful to consider that in acute

DVT it is usually occlusive, not

Figure 6. Femoral vein distended, not compressible, and
filled by heterogenous hypoechogenic material without

contrary, chronic DVT thrombus flow. Case courtesy of Dr Bruno Di Muzio, Radiopaedia.org

echogenic and continuous. On the

tends to nonocclusive, discontinuous and echogenic. It also helps to compare with
previous US if present

- Increase in diameter of the vein compared to the artery that accompanies it (if the vein
diameter is twofold the arteries’)

- Lack of venous diameter modification with Valsalva manoeuvring (gives information

about flow interruption)

Diagnostic algorithm
The use of a diagnostic algorithm with an integrated approach is recommended because they are

safer, more convenient and cost-effective in the diagnostic of VTE (53).

The first step is to use a validated clinical prediction rules in patients with suspected DVT to
determine the pre-test probability. Depending on its result, the second step changes, being
recommended to do a VTE-validated D-dimer test in patients with a low probability of VTE to rule
out the diagnosis. If the probability of VTE is high, the second step consists in imaging tests.
Otherwise, when the DVT probability is moderate both strategies may be used although a highly
sensitive D-dimer test is suggested as an initial study above US (grade 2C of recommendation).
The choice of the initial test will also depend on its availability and patient features in all cases

(59,60).
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I| Wells score I|

Low risk l Moderate - high risk |
——  D-dimer —‘ —l Lower limbs US }
Negative Positive Confirms DVT Normal I
Rejects DVT Start treatment ——  D-dimer j

Confirms DVT

Negative Positive

Discharge US in 7 days

Rejects DVT Start treatment

Figure 7. DVT diagnostic algorithm

PE diagnosis

Signs and symptoms

Table 4. PE signs and symptoms

Signs and symptoms

The clinical presentation of PE is very variable and covers a wide range Dyspnoea

that goes from asymptomatic to shock. PE is suspected when a | Pleuritic pain

patient presents dyspnoea (especially if it has a sudden presentation), | Non-pleuritic thoracic pain

. . . Cough

chest pain, haemoptysis, hypotension or syncope. A rare but &

Haemoptysis

important (due to its consequences) clinical presentation is
Syncope

haemodynamic instability (72,73). Worsening of dyspnoea is often | tachypnoea

the only symptom in patients with a previous pulmonary disease or | Tachycardia

heart failure. Chest pain is usually pleuritic but in central PE it can be | "&e"
) ) ) ) ) ) Jugular ingurgitation
angina pain because of a right ventricle (RV) dysfunction, making
DVT signs or symptoms

different its differential diagnosis (74). The clinical presentation Shock

severity is not always related to the thrombus’ size (75).

Clinical prediction rules

It has been shown that the clinical presentation isolated for PE diagnosis has a moderate
sensibility (85%) and a low specificity (51%), making necessary to use clinical prediction rules
within diagnostic algorithms (76). These diagnostic scales determinate a pre-test probability for
patients to have a PE based on a combination of signs, symptoms and risk factors. Most used

prediction rules are Wells score and revised Geneva score, although there are others like PERC,
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Pisa or Charlotte score (77). The prevalence of PE is different in each category depending on the

probability category (78).

Table 5. Wells score for PE. Adapted from: (53)

Clinical variable Score

DVT signs or symptoms 3

Alternative diagnosis less probable than PE 3

Cardiac rate >100 beats/minute 1,5

Immobilization or surgery during 4 previous weeks 1,5 <2p: low risk
Previous PE or DVT 1,5

2-6p: moderate risk

Haemoptysis 1

Active oncologic disease 1 >6p: high risk

Lab tests

The most used lab method on the diagnosis process for PE is D-dimer (see D-dimer). Patients with

PE tend to have the following findings (79-82):

Arterial blood gas analysis: it is frequent to find hypoxaemia (74%), alkalosis and
hypocapnia (41%) but it can be normal too (18%).

Leucocytosis, raise of lactate dehydrogenase (LDH) and aspartate aminotransferase
(AST).

Brain natriuretic peptide (BNP): it has a specificity of around 62% and a sensibility around
60%.

Troponin: they may be elevated especially among patients with RV dysfunction. It is also

a bad prognosis factor.

Electrocardiogram

Electrocardiogram (ECG) changes usually presented in severe cases of PE are:

Inversion of T waves in V1-V4
QR pattern in V1
Incomplete or complete right bundle branch block

Traditional S1Q3T3 PE pattern (only present in 10%)

Sinus tachycardia may be present as the only ECG sign in patients with PE not so severe (40%).

Atrial arrhythmias (frequently atrial fibrillation) can be present in acute PE. Half of the patients

with PE have a normal ECG (83).
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Imaging tests

Chest X-ray: it usually has abnormal, unspecific findings and can be used to reject other causes of
the symptoms. The most frequent finding is cardiomegaly, and other frequent findings are pleural
effusion, elevated hemidiaphragm or atelectasis. Hampton’s hump or Westermark’s sign (focal

oligemia) are not frequent but when present, PE has to be a suspicion (84).

Computerized tomographic pulmonary angiography (CTPA): is usually the imaging test of choice
to confirm PE diagnosis. According to PIOPED Il study (85), its sensibility is around 90% and its
specificity around 95% when CTPA is combined with venous phase imaging (with a sensibility of
83% when CTPA is used alone and a similar specificity). The value of the results obtained with
CTPA is influenced by pre-test clinical probability. A negative CTPA has a high NPV for PE in
patients with low or intermediate pre-test probability (96% and 89% respectively) but a low NPV
in patients in high clinical probability group (60%). On the contrary, in patients with an
intermediate or high pre-test probability, the positive predictive value (PPV) of a positive CTPA is
high (92% and 96% respectively) and in patients with a low clinical probability is low (58%).
Therefore, a positive result is useful when a patient has an intermediate/high pre-test probability
for PE and a negative CTPA is useful when the pre-test probability is low. Further testing should
be considered when there is a discordance between clinical probability and CTPA result and when
thereisaninconclusive CTPA result. Some advantages of CTPA are that is available in most centres
and that CTPA sometimes provides an alternative diagnosis when PE is rejected. However, CTPA
also has limitations such as the inability to identify certain subsegmental PE or radiation exposure

(85).

Figure 8. Extensive filling defects involving both main pulmonary arteries extending to the lobar and

segmental branches. Case courtesy of Dr Hidayatullah Hamidi, Radiopaedia.org
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Ventilation/perfusion (V/Q) lung scintigraphy: this technique combines perfusion scans with
ventilation studies. V/Q scintigraphy is recommended in patients in whom CTPA is
contraindicated (allergy to the contrast, pregnancy, severe renal failure), the CTPA is negative but
the clinical probability is high or with an inconclusive CTPA (86). Planar lung scans are classified

in the following categories (87):

- Normal scan: rejects PE diagnosis

- High-probability scan: diagnostic in the majority of patients

- Inconclusive scan
The results must be interpreted in conjunction with pre-test probability. Thus, when clinical
probability matches with V/Q scan results confirms or rejects PE diagnosis but when they differ

or V/Q scan is inconclusive is recommended to do further testing (88).

Figure 9. V/Q lung scan. Bilateral major mismatch defect is consistent, with high probability pulmonary

embolism. Case courtesy of Dr Hani Salam, Radiopaedia.org

Pulmonary angiography: this technique was the historical gold standard but it has been replaced
for CTPA and V/Q scintigraphy. Nowadays is used in patients that CTPA and V/Q scintigraphy are
inconclusive and need other complementary studies and in patients in whom interventionism is

expected (85).

Transthoracic echocardiography (TTE): a RV pressure overload and dysfunction may be provoked

by acute PE and it can be detected by TTE. However, signs of RV pressure overload and
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dysfunction may also be found in patients without PE but with another cardiac or respiratory
disease and a negative result does not exclude PE (89,90). It can be useful in haemodynamically
stable patients for the differential diagnosis of dyspnoea but it is not systematically included in
the diagnostic process of PE. In hemodynamically unstable patients, on the contrary, the absence
of RV overload or dysfunction practically excludes PE as its cause and may help in the differential
diagnosis (90,91). When TTE demonstrates RV overload or dysfunction signs in a
hemodynamically unstable patient with PE suspicion justify emergency reperfusion treatment for
PE in a patient with high pre-test probability and the absence of other causes. TTE can detect a
mobile right-heart thrombus and confirms PE diagnosis of bad prognosis (especially if there is a

RV dysfunction) (92).

Lower limbs venous US: many patients with acute PE present a concomitant DVT (30-50%) but
only half of them are symptomatic. Venous US can be useful when CTPA and V/Q scan are

contraindicated (58).

There are other imaging tests, like magnetic resonance angiography or single-photon emission
computed tomography (SPECT) but they are not widely used because their indications are still

being studied (77,93).

Diagnostic algorithms
Diagnostic algorithms are combinations of clinical probability (taken from clinical prediction
rules), lab tests result and imaging tests. There are different algorithms depending on the

hemodynamic stability of the patient.

Hemodynamically stable patients: the major part of the patients is in this group. There are two
different strategies depending on whether CTPA or V/Q scan is used as an imaging test. In both
is used D-dimer as an initial test (after using Wells or Geneva score) in patients with low or
intermediate pre-test probability. In patients with high pre-test probability is not used and the

following step is to do an imaging test.
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|I Wells score |I
Low risk I Moderate — high risk l
———  D-dimer —\ CTPA
Negative Positive Confirms PE Normal
Rejects PE Start treatment D-dimer
| Normal | | Confirms PE | Negative Positive

| Rejects PE I | Start treatment | Rejects PE

Lower limbs US

Figure 10. PE diagnostic algorithm for stable patients

Hemodynamically unstable patients: in patients that show up to ED in shock status is essential to
perform the basic life support measures as needed initially as well as restore perfusion (fluid
therapy and vasoactive drugs). If hemodynamic stability is restored is recommended to do a
CTPA. If the patient is still hemodynamically unstable and PE is suspected, is recommended to do
a bedside TTE as the initial test if available and if it determines RV dysfunction is allowed to
establish immediate reperfusion without further testing. Nevertheless, as soon as the patient is

stabilized, a CTPA should be performed to achieve a final confirmation of the diagnosis (77).

Unstable patient with
suspected PE

Unstable or no other Patient stabilization and
tests available CTPA available
[ ¢ |
| TTE ) CTPA

I No RV dysfunction l I RV dysfunction | | Positive I | Negative |
| Other causes | I PE treatment I | Other causes I

Figure 11. PE diagnostic algorithm for unstable patients
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3.6.Treatment

VTE treatment aims to avoid the extension of the thrombus, avoid VTE complications and to
favour fibrinolysis. Patients with VTE must receive anticoagulant treatment as soon as possible if
there isn’t any contraindication and a bleeding risk assessment has to be done before. To do the
bleeding risk assessment, there are different scores but none of them is validated enough (94,95)

(See annex 16.5: Haemorrhagic risk).

DVT treatment

In proximal DVT, the initial therapeutic measure will be pharmacological anticoagulation
generally. If the suspicion for DVT is high, the treatment can be started immediately. For
anticoagulation, there are different options: a direct oral anticoagulant (DOAC) or a vitamin K
antagonist (VKA). Some of the DOAC, need a previous treatment with low-molecular-weight
heparin (LMWH) during five days before starting DOAC treatment. In VKA treatment, LMWH or
unfractionated heparin (UFH) must be combined with VKA at least for five days and until an
international normalized ratio (INR) level of 2,0-3,0 is reached for two consecutive days. Is
recommended that treatment with anticoagulants lasts three months in general. Other

treatments can be used in combination with pharmacological anticoagulation in acute DVT:

- Thrombolysis: isan endovascular procedure that consists of thrombus fragmentation and
local fibrinolysis. Is used in patients with an extensive proximal DVT with a high risk for
developing a PTS.

- Vena cava filters: they are used when in a proximal DVT the anticoagulation is
contraindicated and until the contraindication disappears.

Patients with distal DVT have different management. Is recommended to do serial imaging tests
in patients without severe symptoms and extension risk and initial anticoagulation (as in proximal
DVT) in patients with important symptoms or extension risk factors. If US serial testing is done,
patients will start anticoagulation when there is an increase of thrombus size o when it is

extended to the proximal territory (94).

PE treatment

First of all, itis important to perform basic life support measures or support treatment as needed.
About the specific PE treatment, as seen in DVT, if the clinical probability is high the treatment is
started immediately. For the initial management of patients with PE is important to do a

prognostic assessment. Patients can be stratified in the following different groups (95):
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- High-risk PE: presence of hemodynamical instability (arterial hypotension or shock).
Thrombolytic treatment is recommended in this group.

- Low-risk PE: is recommended to use prognostic clinical scores to identify this group of
patients. Pulmonary embolism severity index (PESI) and simplified PESI (PESIs) have been
validated as excellent tools to identify low-risk patients (96,97) (See annex 16.3 PES/
score).

- Intermediate-risk PE: a combination of several diagnostic tests is recommended to
identify intermediate-risk patients. Diagnostic tests used to identify this kind of patients
are TTE, CTPA (previously done to confirm the diagnosis), troponin elevation, BNP and
venous US (concomitant DVP).

In the majority of patients, the goals of the treatment are achieved using pharmacological
anticoagulation, but in some patients is necessary to perform other types of treatments

(especially in patients hemodynamically unstable).

Pharmacological anticoagulation is used as in patients with DVT with few differences such as the
preference of UFH rather than LMWH in high-risk PE or high bleeding risk. About the duration of
the treatment, it depends on an individual assessment based on a balance between the risk of

recurrence and risk of bleeding, being necessary at least keep it during a minimum of 3 months.

Fibrinolysis is used in high-risk PE without high bleeding risk and can be considered in patients
with an intermediate risk PE with low bleeding risk, especially in those under 75 y.o. In case of
fibrinolysis failure or contraindication, an embolectomy can be considered. Vena cava filters are

used in the same scenarios as DVT.

Early mobilization in patients with low-risk PE is recommended, unlike intermediate-risk PE which

resting during the first days is recommended (95).

3.7.Complications

DVT complications

Acute complications: most typical signs in a patient after a DVT episode are oedema and pain.
Nevertheless, the most important acute complication for DVT is PE due to its severe possible
consequences. Other acute complications are phlegmasia alba dolens (acute total occlusion of
deep venous system but respecting superficial system) and phlegmasia cerulea dolens (total
occlusion of deep and superficial venous system). The last one can lead to tissue ischemia, even

to gangrene with limb loss, PE or death (6).
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Chronic complications: the main chronic complication of DVT is PTS. PTS is developed after lower
limbs DVT in 20-50% of the patients. This syndrome is provoked by persistent obstruction of the
DVT zone or the presence of valvular failure (although it also can be a consequence of the
combination of both). Some symptoms of this syndrome can be heaviness and tension of the
limb, oedema or dermatological manifestations (such as hyperpigmentation, pruritus or eczema)

(9,98).

PE complications
Early complications (under 3 months): some of the early complications are mortality (more
incidence in patients with hemodynamically instability), shock (is the first cause of immediate and

short-term death) and recurrences (6).

Late complications (over 3 months): one of the late complications is CTEPH. Itis a vascular disease
of major pulmonary arteries as a result of chronic obstruction. This process leads to a fibrotic
pulmonary artery occlusion, an increase of pulmonary vascular resistance (provoking pulmonary
hypertension) and at the end, RV failure. Some other late complications are mortality, recurrence

or auricular fibrillation (6,9,99).
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4. Justification

As we previously mentioned, VTE is a usual cause of morbidity and mortality over the world and
is considered the third cause of CVD behind myocardial infraction and ictus (5). The majority of
the deaths caused by VTE occur in a sudden way or during the first 2 hours after the event, so a

diagnosis and treatment in the shortest possible time are of vital importance (6).

VTE is hard to diagnose and this is the reason why clinical prediction rules and diagnostic

algorithms exist.

It has been shown that these scores and algorithms are barely used and followed in daily practice.
This fact could lead to inappropriate use of diagnostic tools and increase its adverse effects
(decreasing diagnostic safety) as well as a failure on VTE diagnosis and, therefore, a major
incidence on its complications. An accurate diagnosis of VTE is needed because untreated VTE
can be fatal. Plus, VTE treatment with anticoagulation therapy can produce significant
complications like bleeding, so is also important to discriminate patients in whom VTE diagnosis

should be ruled out (100-102).

Besides, VTE has an important amount of expenditures, adding importance to the need of an
accurate VTE management to reduce the number of complementary studies and the time spent
in ED and, consequently, the expenditures. It is estimated up to €76 million in Spain annual
expenditures, which 80% are of hospital expenses. The European Union annual costs for VTE are

estimated at €3.000 million (7,103).

One of the main reasons for the lack of use of clinical prediction rules may be the deficiency of
awareness and training regarding pre-test probability assessment. This study proposes to
implement a formation program to physicians who work in ED to ensure their correct training
and acknowledgement of the importance of these scores. We think that this formation will
improve VTE diagnosis and will help to reduce the time until diagnosis as well as to decrease the
number of complementary studies’ requests. To make sure that pre-test scores are used in the
diagnostic process after the implementation of formation, the radiology department would not

accept a CTPA or US without the result of Wells score.

No studies comparing patients’ time spent until VTE diagnosis on the ED with and without using
the clinical prediction rules in the VTE diagnostic process could be found in the literature. For this
reason, and due to the importance of time in the VTE diagnostic process, the purpose of this

study is to assess whether the use of clinical prediction rules decreases time spent in ED until
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diagnosis. The reason for which we decided to determine the time until the diagnosis instead of
the whole amount of time spent on the ED is to avoid external factors that can enlarge patients’

stay in ED such as the extra time until a patient is hospitalized (if that is the case).

5. Hypothesis of the study

5.1.Main hypothesis
The application of clinical prediction rules in patients with a suspected VTE reduces the time until

VTE is diagnosed.

5.2.Secondary hypothesis

The application of clinical prediction rules in patients with a suspected VTE reduces the number

of complementary studies done.

6. Study objectives

6.1.Main Objective

The principal purpose of this study is to assess whether the application of clinical prediction rules

on patients with VTE suspicion reduces the time until VTE diagnosis is established.

6.2.Secondary Obijective

The secondary objective of this study is to assess whether the application of clinical prediction

rules in patients with suspected VTE reduces the number of requests for complementary studies.
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7. Materials and methods

7.1.Study design

the emergency department

This study is designed to be a quasi-experimental study. It will be a before and after evaluation

for an intervention to improve VTE diagnostic process. The intervention will consist in

implementing formation sessions about VTE diagnostic process in physicians who work in ED

(both attending and resident physicians who are currently working in this department). This study

will be conducted in the ED of Hospital Universitari Josep Trueta (HUJT).

Pre-formation period
(April 2020 — March 2021)
Sample: 158 patients

Post-formation period
(April 2021 — March 2022)
Sample: 158 patients

Patients with VTE suspicion

'

Inclusion and exclusion criteria

Study information
Informed consent

Data collection

l

VTE formation
(April 2021)

Patients with VTE suspicion

v

Inclusion and exclusion criteria

Study information
Informed consent

Wells score application
Data collection

!

Statistical analysis
(April 2022)

v

Results interpretation

(May 2022 - June 2022)

Data introduction
in the database

Main objective:

Did the application of
Wells score reduce
diagnosis time?

Figure 12. Diagram representing the study

Secondary objective:

Did the application of Wells
score reduce the number
of complementary studies
requests?
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7.2.Study population, inclusion and exclusion criteria

The study population will be composed of all the patients who come to the ED with suspected

VTE and confirmed.

We will define DVT suspicion as patients with suspected VTE based on risk factors or suggestive
signs and symptoms. For PE, we will define a patient with PE suspicion as a patient with suspected
VTE based on risk factors, suggestive signs and symptoms or low diffusing capacity of the lungs

for carbon monoxide (DLCO) with normal lung volumes.

Inclusion criteria

- Patients with VTE suspicion

- Patients that are over 18 years old (y.o.)

- Patients that agree to participate in the study and sign the informed consent
Exclusion criteria

- The current episode has already been previously diagnosed

- Patients that reject to participate in the study

7.3.Sample

Sample size

The online free application Calculadora de Grandaria Mostral (GRANMO) was used to calculate
the sample size. As the main dependent variable of the study is time until VTE diagnosis, we need
to know which is the mean of time for patients with VTE until they are correctly diagnosed in the
ED. As no studies with this data were found in the literature, we asked to technical secretary from
HUJT the number of patients presenting in the ED with VTE during last year, a total of 222 patients
(86 patients with PE and 136 patients with DVT) as well as their stay time in the ED, a mean around
7h (7h and 31 min for PE and 6h and 37min for DVT).

Accepting an alfa risk of 0,05 and a beta risk of 0,2 in a two-sided test, 158 patients are needed
in each group (pre and post-formation period) to recognize as statistically significant a difference
greater than or equal to 1h between both groups. Thus, a total of 316 patients’ recruitment is
needed. It has been anticipated a dropout rate of 10% due to the possibility of data collection

sheet misplacing or incomplete collection of the information.

Sample selection
A non-probabilistic consecutive method of recruitment will be used in this study as is the best

method for sample selection in acute and non-predictable diseases like VTE. All patients who
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come to the ED with VTE suspicion that meet the inclusion criteria will be asked to participate
and given the study information document as well as the informed consent (that patient will sign
if agrees to participate). Is important that the physician highlight the voluntarily and confidential
aspects of their participation. During one year the ED of HUJT diagnosed 222 patients with VTE
so is possible to collect the sample of our study from HUIJT. Thus, the recruitment process will
take place for 24 months (12 months per period) to reach the necessary sample size of 158

patients for each group (a total of 316 patients).

7.4 Variables and methods of measurement

Independent variable
The independent variable is the application of clinical prediction rules (Wells score) when a VTE

is suspected.

Dependent variables
The main dependent variable is the time spent until the patient is correctly diagnosed. We will
obtain this data from data collection sheets in which physicians will register diagnosis time. This

is a discrete quantitative variable.

The dependent variable of the secondary objective is the number of complementary studies
requests for a patient with a suspected VTE. Physicians will register which complementary studies

did they requested in data collection sheets. This is a discrete quantitative variable.

Covariates
Age (years): is measured as a continuous quantitative variable. It will be collected from the ID

card of the patient or another official documentation.

Gender (male/female): is a nominal qualitative variable. It will be collected from the ID card of

the patient or another official documentation.

Signs and symptoms presentation (DVT: pain/ inflammation/ Homan’s sign/ increase on limb
diameter/ superficial veins’ dilatation/ increase of limb’s temperature/ PE: dyspnoea/ pleuritic
pain/ non-pleuritic thoracic pain/ cough/ haemoptysis/ syncope/ tachypnoea/ tachycardia/ fever/
jugular ingurgitation/ DVT signs or symptoms/ shock): is a nominal qualitative variable. Is
important to register the presence or absence of symptoms as well as which does the patient

have because patients with most common symptoms will be more easily diagnosed than patients
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without symptoms or with more uncommon presentations. They will be registered in the data

collection sheet.

Risk factors (inherit thrombophilia/ previous thromboembolism/ malignancy/ surgery/ trauma/
pregnancy/ drugs with procoagulant effect/ immobilization/ APS/ renal disease/ haematological
procoagulant conditions/ inflammatory bowel disease): is a nominal qualitative variable. Is
important to register if patients have risk factors and which are them. The presence of risk factors
in the anamnesis process would favour thinking into VTE as a diagnostic possibility rather than its

absence. They will be registered in the data collection sheet.

Socioeconomic status (social class | to V): is a polytomic variable. Is important to determine the
socioeconomic level because it can affect the diagnostic process. Thus, in patients with lower
socio-economical level, risk factors or signs and symptoms can be undetermined because of this
fact. Constructed with the education level and occupation according to Domingo et al. (104,105).

It will be registered in the data collection sheet.
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Table 6. Variables and covariates of the study

Variables/co-
variables
Time until VTE

diagnosis
Number of
complementary
studies

Age

Gender

Signs and

symptoms

Risk factors

Socioeconomic

status

Type of data

Discrete quantitative

Discrete quantitative

Continuous
quantitative

Nominal qualitative

Nominal qualitative

Nominal qualitative

Ordinal polytomic

variable

Categories or values

Number of hours

Number of complementary studies

requests

Number of years

Male/female

DVT: pain/ inflammation/ Homans’
sign/ increase of limb diameter/
superficial veins dilatation/ increase

of limb temperature

PE: dyspnoea/ pleuritic pain/ non-
pleuritic thoracic pain/ cough/
haemoptysis/ syncope/
tachypnoea/ tachycardia/ fever/
jugular ingurgitation/ DVT signs or
symptoms/ shock

Inherit thrombophilia/ previous
thromboembolism/ malignancy/
surgery/ trauma/ pregnancy/ drugs
with procoagulant effect/
immobilization/ APS/ renal disease/
haematological procoagulant
conditions/ inflammatory bowel
disease

Class 1 to Class 5 (being Class 1 the

most affluent)

the emergency department

Measure instrument

This data will be collected by
physicians in data collection
sheets.

This data will be collected by
physicians in data collection
sheets.

Patient’s ID card. Registered in
data collection sheets.
Patient’s ID card. Registered in
data collection sheets.
Anamnesis and physical
exploration. Registered in data

collection sheets.

Anamnesis and patient’s clinical
history. Registered in data

collection sheets.

Education level and occupation
according to Domingo et al.
(104,105). Collected by
physicians in data collection

sheets.
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7.5.VTE diagnosis formation

One of the main causes for the lack of use of clinical prediction rules may be the deficiency of
awareness and training in VTE diagnostic. For this reason, as our intervention, a formation
program will be implemented in HUJT to all the physicians who work in the ED, that considering
both attendings and residents make a total of 80. They will be divided into 4 groups of 20 persons

each one to make sure all of them can assist to the formation session.

This formation sessions will take place in HUJT and during them, there will be a review of VTE
disease and the importance of pre-test probability and of following the diagnostic process will be
highlighted. Also, a pocket diagnostic algorithm card will be given to each physician to facilitate

finding this information in the case is needed during their daily clinical practice.

Each group will receive a 2h formation session, and as physicians will be divided in a total of 4
groups, a week has been scheduled to carry out the formation. There will be a total of 8h inverted

in VTE sessions.

Physicians will collect patients’ information in a data collection sheet (See annex 16.7: Data
collection sheet). Besides, to ensure the use of the scores in the post-intervention period, the
radiology department and the laboratory will ask for Wells score before doing any imaging test

or doing a D-dimer test in VTE suspicions.

7.6.Data collection methods

During 24 months of patient recruitment, data collection sheets will be used by physicians to
register the variables and covariates. The study will have a pre-formation and a post-formation
period in which relevant information for the study will be collected using the same methodology

in both periods.

Data collection sheets will be used to register demographic items of patients, the reason for the
consult, variables and covariates of the study, means by which patient consult the ED, Wells score
punctuation, algorithm applied during the diagnostic process, whether the diagnosis is confirmed
and the time of stay in the ED. Physicians will use DVT or PE data collections sheets according to

their suspicion.

An information document of the study will be given to each patient before joining it as well as an
informed consent that, if the patient agrees to join the study, will voluntarily sign. If a patient is

not able to give the consent before data collection due to the severity of the disease and/or the
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lack of consciousness, the informed consent will be given to first-degree relatives if present or

will be given to the patient afterwards.

Study information document, informed consent and data collection sheets will be available in
Catalan, Spanish and English. An example of each Catalan version is available in annexes 16.7,

16.8 and 16.9: Data collection sheet, Information document of the study and Informed consent.

8. Statistical analysis

8.1.Descriptive analysis

Both dependent variables (time until VTE diagnosis and number of complementary studies
requests) will be summarized pre and post-intervention using the median and the interquartile

range (because both are discrete quantitative variables).
All the analysis will be stratified by the covariates. Age will be categorized in quartiles.

In addition, for the dependent variables, we will summarize the covariates pre and post-
intervention using the proportions (qualitative variables) and the mean, standard deviation,

median, interquartile range (age).

8.2.Bivariate analysis

The difference of the medians of the dependent variables pre and post-intervention will be tested

through the Mann-Whitney’s U test.
All the analysis will be stratified by the covariates. Age will be categorized in quartiles.

The difference of proportions of the qualitative covariates pre and post-intervention will be
tested by the chi-square test (or the exact Fisher’s test when the number of expected counts in
the cells of the table of contingency was lower than 5). The difference in the means of age pre

and post-intervention will be tested by Student’s t.

8.3.Multivariate analysis

The effect of the intervention on dependent variables (time until VTE diagnosis and number of
complementary studies requests) will be assessed in Poisson regressions controlling for all the

covariates. A significant difference between both groups will be considered when p-value <0,05.
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9. Ethical considerations

The present study has been designed according to the ethical principles for medical research
established by the World Medical Association (WMA) in the Declaration of Helsinki — Ethical

Principles for Medical Research Involving Human Subjects (106) (June 1964), last revised on 2013.

This research will be also conducted under the normative framework according to Ley Orgdnica
3/2018, de 5 de diciembre, de Proteccion de Datos Personales y garantia de los derechos digitales
(107). All patient personal and clinical information collected in this study will be anonymous and
the medical record number will be used instead of patients’ personal information to achieve it.

All data collected will be only used for research purposes.

Besides, all patients will be informed by ED physicians and will be given an information document
about the study. They will also be given an informed consent document to collect their personal
information as well as to allow us to enter their clinical history and use its data (only the one
which is relevant for the study and with research purposes). The informed consent will be
voluntarily signed for the patients before joining the study. The voluntary nature of their
participation has to be highlighted. If the patient is unconscious or die, the informed consent will

be given to the relatives.

This study protocol will be presented to the Clinical Research Ethics Committee (CEIC, “Comite
Etic d’Investigacid Clinica”) of HUIT. The present study will be evaluated by this committee and

its approval has to be obtained before starting the project.

Investigators of this study declare that there are no conflicts of interest.
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10. Study limitations

The main limitation of this study, as it is designed as a before-and-after study, is that it can
demonstrate an association between the dependent and independent variable but it can’t
determinate if the changes occurred during the intervention are a consequence of it (a causal
association). In this type of studies, there is no control group and the possible effect found in the
study could be due to differences between both groups of patients (before and after the
intervention). For this reason, we have stratified the bivariant analysis and especially, we have
adjusted the possible confounding variables in the multivariant analysis. However, it is difficult to

control all confounding variables that can affect the diagnostic process.

Another limitation would be the lack of suspicion in patients without signs and symptoms (VTE
silent presentation), so they are likely not to be detected even less if they don’t have risk factors.
These patients won’t be benefited from our intervention because there is not any diagnostic tool

to identify them in the current diagnostic process.

The formation will be taught by only one professional. That means there will not be interobserver
bias but there can be an intraobserver one. Nevertheless, the expected time for the intervention
won’t be a lot (a week in total). On the other hand, the teacher will be a professional with clinical

and formative experience.

As physicians could feel that they are being evaluated, due to the Hawthorne effect, they could

be more prone to change their attitude and follow the diagnostic process more methodically.

This study doesn’t have a following-up process, that’s why dropouts will be minimal. However,
due to the assistance pressure in the ED, it may happen that some case won’t be collected
because of the time involved in filling the data collection sheet as well as in explaining the
informed consent. Despite this fact, the benefits like the time reduction in patients’ stay in the
ED as well as making the diagnostic process safer, may be a motivation for professionals to do as

much as possible to include patients in the study.
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11. Feasibility

This study will take place in HUJT ED, in which 222 VTE cases have been diagnosed during a year
(according to data provided by the technical secretary of HUIT). Therefore, 2 years (one year for
each period, pre and post-formation) will be enough to achieve the needed sample size which is

316 in total.

Besides, physicians who work in HUJT ED will be those in charge to collect the necessary data for
the study, so no additional staff will be needed except for a statistician, a data manager and a
professional to impart VTE sessions. The data manager will create a database and will introduce

the registered data. Then, the statistician will analyse the database.

No further diagnostic testing will be needed in this study in addition to tests that will be used in
the usual diagnostic process. In fact, the secondary objective of this study is to reduce the number
of complementary studies requests so during this study, a reduced need for clinical resources is

likely to happen.

For these reasons, the budget of the study and patient recruitment process will not be a problem,

so the study is feasible in HUJT ED.
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12.  Working plan

The working plan for the study will be the following:

Phase 0. Preparation (November 2019 — March 2020)

- Activity 1. Bibliographic research and elaboration of the protocol (M3)
- Activity 2. Ethical evaluation of the protocol (M4).
The protocol will be presented to the CEIC from HUJT.
- Activity 3. Presentation of a study request to the Emergency Department and the
hospital’s management (M4).
An authorisation will be asked to the ED and the hospital’s management.
- Activity 4. Meeting with Emergency Department staff to inform them about the study
and train them on how to do the data collection process (M5).
- Activity 5. Database creation (M5)
Phase 1. Data collection and study intervention (April 2020 — April 2022)

- Activity 6. Pre-formation period patients’ recruitment and data collection (M6-M17)
- Activity 7. Venous thromboembolism diagnosis formation (M18)

- Activity 8. Post-formation period patient’s recruitment and data collection (M18-29)
- Activity 9. Data introduction in the database (M7-M30).

Phase 2. Data analysis, interpretation and publication (April 2022 — November 2023)

- Activity 10. Statistical analysis (M30)
- Activity 11. Interpretation of the results (M31-M32)
- Activity 12. Paper elaboration and revision (M33-M34)

- Activity 13. Results publication and dissemination (M35-37)
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. 2019 2020 2021 2022
Activities Staff
NDp D [Flmfalmp b lalsfonfopp [Fimfamp [p Jalsfonfp]s [Fim[almp b [a]s [o]n
Phase 0: Preparation
1. Bibliographic research T
and protocol elaboration
2. Ethical evaluation of th
ical evaluation of the CEIC
protocol
3. ED and hospital ED head, hospital
management authorization manager, IT
4. ED meeting and training .
. IT, ED physicians
on data collection sheet
5. Database creation Data manager
Phase 1: Data collection and study intervention
6. Pre-formatlon data ED physicians
collection
Formation

7. VTE formation .
professional

8. Post-formation data

collection ED physicians

9. Data introduction in the
Data manager

database

Phase 2: Data analysis, interpretation and publication
10. Statistical analysis Statistician
11. Interpretation of the T
results
12. Paper elaboration and T
revision
13. Results publication and T

dissemination

Figure 13. Chronogram of the study
IT: investigation team (Anna Taberner and M. Angels Gispert).
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13. Budget of the study

The following table summarizes the budget of the study:

Table 7. Budget of the study

Type of cost Unit cost Hours/units Total
Staff

VTE formation professional 56€/h 2h x 4 sessions 448€
Data manager 40€/h 10h database creation. | 400€

2h/day x 1day/month x = 1.920€

24 months.
Statistician 50€/h 4h/day x 3day/week x4 = 2.400€
weeks
Subtotal 5.168€
Printings
Pocket VTE card! 1,00€ 80 80€
Study information document = 0,03€ 316 9,48€
Informed consent 0,03€ 316 9,48€
Data collection sheets 0,03€ 316 9,48€
Subtotal 108,44€
Publication and diffusion costs
Attending to conferences? 1.500€/person 2 3.000€
Linguistic correction 150€
Article publication 1.500€
Subtotal 4.650€

TOTAL

The budget includes all the extra stuff hired for the study that consists of a VTE formation
professional, a data manager and a statistician. It also includes all the necessary materials (that

consist of printings) and the publication and diffusion costs.

Some non-included costs are:

Lncludes printing the cards in colour, double-page and the plasticization.
2 Includes a national and an international conferences’ inscriptions, diet, accommodation and transport.
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- Physicians: they have not been included in the study budget because they are the
habitual staff from the ED.
- Diagnostic tests: they are notincluded in the study budget because, as mentioned before,

there will not be further testing other than the usual ones.

14. Impact of the study in the national health system

Clinical prediction rules have shown to be effective and safe when combined with diagnostic
algorithms in the VTE diagnostic process. Its use has proven to decrease complications’ risk.
However, many studies have shown a lack of adherence to current recommendations of using
integrated approaches in VTE diagnosis leading to high variability of attitudes towards the
diagnosis of these patients. Also, overuse of imaging tests has also been found because of not
adhering to VTE diagnostic recommendations. The appropriate and timely diagnosis of VTE could
decrease mortality and morbidity rates from undiagnosed or delayed diagnosis of VTE

(100,102,108).

Therefore, if our study shows a decrease in time of diagnosis when clinical prediction rules are
used in the ED, we could recommend implementing formation programs to other hospitals ED to
ensure a correct diagnostic approach for VTE. Besides, if a decrease in the number of
complementary studies is shown, this intervention could save the patient from getting
unnecessary tests (which have secondary effects). Sanitary system costs will also be reduced

because of a decreased number of diagnostic tests done.

In the other hand, if our study fails to demonstrate that applying VTE clinical prediction rules
decreases diagnostic time, a review of this study will be done to determine which other possible
causes for lack of adherence could be considered and which other possible interventions could

be implemented to achieve it.

39



Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in

15.

10.

11.

12.

13.

14.

the emergency department

Bibliographic references

Blann AD, Lip GYH. Venous thromboembolism. Br Med J [Internet]. 2006 Jan 28 [cited 2019 Nov
271;332(7535):215-9. Available from: https://www.bmj.com/content/332/7535/215.short
Hampton KK. Pathophysiology of venous thromboembolism. Hosp Med [Internet]. 2001;62:765—
72. Available from: https://www.ncbi.nlm.nih.gov/pubmed/11810737

WHO.int [Internet]. Study results released on travel and blood clots ; 2007. Geneva: World Health
Organisation; 2020 [cited 2020 Jan 8]. Available from:
https://www.who.int/mediacentre/news/releases/2007/pr35/en/

Barbera Mir JA, Rodrigez-Roisin R, Ballester Rodés E. Enfermedades vasculares del pulmdn. In: Von
Domarus A, Farreras Valenti P, Rozman C, Cardellach Lépez F, editors. Medicina Interna. 18th ed.
Barcelona: Elsevier; 2016. p. 722-33.

Raskob GE, Angchaisuksiri P, Blanco AN, Buller H, Gallus A, Hunt BJ, et al. Thrombosis: A major
contributor to global disease burden. Vol. 34, Arteriosclerosis, Thrombosis, and Vascular Biology.
Lippincott Williams and Wilkins; 2014. p. 2363-71.

Ruiz-artacho P, Jiménez S, editors. Enfermedad tromboembdlica venosa ( ETV ) en Urgencias.
Barcelona: Esmon Publicidad; 2017.

Cohen A, Agnelli G, Anderson F, Arcelus J. Venous thromboembolism (VTE) in Europe. The number
of VTE events and associated morbidity and mortality. Thromb Haemost [Internet]. 2007 [cited
2019 Nov 27];756—64. Available from: https://www.ncbi.nlm.nih.gov/pubmed/17938798

Heit JA. The epidemiology of venous thromboembolism in the community. Arterioscler Thromb
Vasc Biol [Internet]. 2008;28(3):370-2. Available from:
https://www.ahajournals.org/doi/full/10.1161/ATVBAHA.108.162545

Winter M-P, Schernthaner GH, Lang IM. Chronic complications of venous thromboembolism. J
Thromb Haemost [Internet]. 2017 Aug [cited 2019 Dec 2];15(8):1531—-40. Available from:
http://doi.wiley.com/10.1111/jth.13741

Allford SL, Machin SJ. Haemostasis [Internet]. Vol. 25, Surgery. 2007 [cited 2019 Dec 4]. p. 241-4.
Available from: https://doi.org/10.1016/j.mpsur.2007.05.002

Phillippe HM. Overview of venous thromboembolism [Internet]. Vol. 23, The American journal of
managed care. NLM (Medline); 2017 [cited 2019 Dec 2]. p. S376-82. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29297660

Reberter Calatayud JC, Vicente Garcia V. Enfermedades de la hemostasia. In: Von Domarus A,
Farreras Valenti P, Rozman C, Cardellach Léopez F, editors. Medicina Interna. 18th ed. Barcelona:
Elsevier; 2016. p. 1691-5.

Wolberg AS, Aleman MM, Leiderman K, Machlus KR. Procoagulant activity in hemostasis and
thrombosis: Virchow’s triad revisited. Anesth Analg [Internet]. 2012;114(2):275-85. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3264782/

Loof TG, Deicke C, Medina E. The role of coagulation/fibrinolysis during Streptococcus pyogenes

40



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in

the emergency department

infection. Front Cell Infect Microbiol. 2014;4(SEP).

Kroegel C, Reissig A. Principle mechanisms underlying venous thromboembolism: Epidemiology,
risk factors, pathophysiology and pathogenesis. Respiration. 2003;70(1):7-30.

Colwell CW, Hardwick ME. Natural history of venous thromboembolism. Tech Orthop.
2004;19(4):236-9.

Esmon CT. Basic mechanisms and pathogenesis of venous thrombosis. Blood Rev [Internet]. 2009
[cited 2019 Dec 20];23(5):225-9. Available from: http://dx.doi.org/10.1016/j.blre.2009.07.002
Chung |, Lip GYH. Virchow’s triad revisited: Blood constituents. In: Pathophysiology of Haemostasis
and Thrombosis. 2003. p. 449-54.

Bauer KA. Overview of the causes of venous thrombosis. UpToDate [Internet]. 2018;1-66. Available
from: https://www.uptodate.com/contents/overview-of-the-causes-of-venous-
thrombosis?search=tvp&source=search_result&selectedTitle=4~150&usage_type=default&displa
y_rank=4

Samama MM. An epidemiologic study of risk factors for deep vein thrombosis in medical
outpatients: The sirius study. Arch Intern Med. 2000 Dec 11;160(22):3415-20.

Eichinger S, Weltermann A, Minar E, Stain M, Schonauer V, Schneider B, et al. Symptomatic
Pulmonary Embolism and the Risk of Recurrent Venous Thromboembolism. Arch Intern Med. 2004
Jan 12;164(1):92-6.

Sgrensen HT, Mellemkjeer L, Olsen JH, Baron JA. Prognosis of Cancers Associated with Venous
Thromboembolism. N Engl J Med [Internet]. 2000 Dec 21 [cited 2019 Dec 11];343(25):1846-50.
Available from: http://www.nejm.org/doi/abs/10.1056/NEJM200012213432504

Sgrensen HT, Mellemkjeer L, Steffensen FH, Olsen JH, Nielsen GL. The Risk of a Diagnosis of Cancer
after Primary Deep Venous Thrombosis or Pulmonary Embolism. N EnglJ Med [Internet]. 1998 Apr
23 [cited 2019 Dec 11];338(17):1169-73. Available from:
http://www.nejm.org/doi/abs/10.1056/NEJM199804233381701

White RH, Zhou H, Romano PS. Incidence of symptomatic venous thromboembolism after different
elective or urgent surgical procedures. Thromb Haemost [Internet]. 2003 Sep [cited 2019 Dec
11];90(3):446-55. Available from: http://www.ncbi.nlm.nih.gov/pubmed/12958614

Geerts WH, Code KI, Jay RM, Chen E, Szalai JP. A Prospective Study of Venous Thromboembolism
after Major Trauma. N Engl J Med [Internet]. 1994 Dec 15 [cited 2019 Dec 11];331(24):1601-6.
Available from: http://www.nejm.org/doi/abs/10.1056/NEJM199412153312401

Mackenzie AR, Laing RBS, Douglas JG, Greaves M, Smith CC. High prevalence of iliofemoral venous
thrombosis with severe groin infection among injecting drug users in North East Scotland:
Successful use of low molecular weight heparin with antibiotics. Postgrad Med J.
2000;76(899):561-5.

Devis P, Knuttinen MG. Deep venous thrombosis in pregnancy: Incidence, pathogenesis and

endovascular management. Vol. 7, Cardiovascular Diagnosis and Therapy. AME Publishing

41



28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in

the emergency department

Company; 2017. p. S300-19.

Kujovich JL. Hormones and pregnancy: thromboembolic risks for women. Br J Haematol [Internet].
2004 Aug [cited 2019 Dec 11];126(4):443-54. Available from:
http://doi.wiley.com/10.1111/j.1365-2141.2004.05041.x

Wu O. Postmenopausal hormone replacement therapy and venous thromboembolism. Gend Med.
2005;2(SUPPL. A).

Fisher B, Costantino JP, Wickerham DL, Redmond CK, Kavanah M, Cronin WM, et al. Tamoxifen for
prevention of breast cancer: Report of the National Surgical Adjuvant Breast and Bowel Project P-
1 study. J Natl Cancer Inst. 1998 Sep 16;90(18):1371-88.

Johannesdottir SA, Horvath-Puho E, Dekkers OM, Cannegieter SC, Jgrgensen JOL, Ehrenstein V, et
al. Use of glucocorticoids and risk of venous thromboembolism: A nationwide population-based
case-control study. JAMA Intern Med. 2013 May 13;173(9):743-52.

Parkin L, Balkwill A, Sweetland S, Reeves GK, Green J, Beral V, et al. Antidepressants, depression,
and venous thromboembolism risk: Large prospective study of UK women. J Am Heart Assoc. 2017
May 1;6(5).

Kierkegaard A, Norgren L, Olsson C, Castenfors J, Persson G, Persson S. Incidence of Deep Vein
Thrombosis in Bedridden Non-surgical Patients. Acta Med Scand. 1987;222(5):409-14.

Beasley R, Raymond N, Hill S, Nowitz M, Hughes R. eThrombosis: The 21st Century variant of venous
thromboembolism associated with immobility. Eur Respir J. 2003 Feb 1;21(2):374—6.

Ginsburg KS, Liang MH, Newcomer L, Goldhaber SZ, Schur PH, Hennekens CH, et al. Anticardiolipin
antibodies and the risk for ischemic stroke and venous thrombosis. Ann Intern Med. 1992 Dec
15;117(12):997-1002.

Weiner DE, Tighiouart H, Amin MG, Stark PC, Macleod B, Griffith JL, et al. Chronic Kidney Disease
as a Risk Factor for Cardiovascular Disease and All-Cause Mortality: A Pooled Analysis of
Community-Based Studies. J Am Soc Nephrol. 2004 May;15(5):1307-15.

Andrassy K, Ritz E, Bommer J. Hypercoagulability in the nephrotic syndrome. Klin Wochenschr.
1980 Oct;58(19):1029-36.

Allen RDM, Michie CA, Murie JA, Morris PJ. Deep venous thrombosis after renal transplantation.
Surg Gynecol Obstet. 1987;164(2):137-42.

Spencer FA, Emery C, Lessard D, Anderson F, Emani S, Aragam J, et al. The worcester venous
thromboembolism study. J Gen Intern Med [Internet]. 2006 Jul [cited 2019 Dec 10];21(7):722-7.
Available from: http://link.springer.com/10.1111/j.1525-1497.2006.00458.x

Keeling D, Davidson S, Watson H. The management of heparin-induced thrombocytopenia. Br J
Haematol [Internet]. 2006 May [cited 2019 Dec 15];133(3):259-69. Available from:
http://doi.wiley.com/10.1111/j.1365-2141.2006.06018.x

Landolfi R, Marchioli R, Patrono C. Mechanisms of bleeding and thrombosis in myeloproliferative

disorders. Thromb Haemost [Internet]. 1997 Jul [cited 2019 Dec 15];78(1):617-21. Available from:

42



42.

43.
44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in

the emergency department

http://www.ncbi.nlm.nih.gov/pubmed/9198226

Grainge MJ, West J, Card TR. Venous thromboembolism during active disease and remission in
inflammatory bowel disease: a cohort study. Lancet. 2010;375(9715):657-63.

Anderson FA, Spencer FA. Risk factors for venous thromboembolism. Vol. 107, Circulation. 2003.
MclLachlin J, Richards T, Paterson JC. An Evaluation of Clinical Signs in the Diagnosis of Venous
Thrombosis. Arch Surg. 1962;85(5):738-44.

Perrier A, Roy PM, Aujesky D, Chagnon |, Howarth N, Gourdier AL, et al. Diagnosing pulmonary
embolism in outpatients with clinical assessment, D-Dimer measurement, venous ultrasound, and
helical computed tomography: A multicenter management study. Am J Med. 2004 Mar
1;116(5):291-9.

Huisman M V. Effectiveness of managing suspected pulmonary embolism using an algorithm
combining clinical probability, D-dimer testing, and computed tomography. J Am Med Assoc. 2006
Jan 11;295(2):172-9.

Wells PS, Hirsh J, Anderson DR et al. Accuracy of clinical assessment of deep-vein thrombosis.
Lancet. 1995;345:1326-30.

Miranda Rosero H, Luis Blanco J, Mauricio Galvez Cadenas K. Dimero D: utilidad diagnostica y
aplicacion en la clinica. Rev Meédica Risaralda. 2010;16(2):57-66.

Bosson JL, Barro C, Satger B, Carpentier PH, Polack B, Pernod G. Quantitative high D-dimer value is
predictive of pulmonary embolism occurrence independently of clinical score in a well-defined low
risk factor population. J Thromb Haemost [Internet]. 2005 Jan [cited 2019 Dec 26];3(1):93-9.
Available from: http://doi.wiley.com/10.1111/j.1538-7836.2004.01045.x

Philbrick JT, Heim S. The d-dimer test for deep venous thrombosis: Gold standards and bias in
negative predictive value. Clin Chem. 2003 Apr 1;49(4):570-4.

Stein PD, Hull RD, Patel KC, Olson RE, Ghali WA, Brant R, et al. D-Dimer for the Exclusion of Acute
Venous Thrombosis and Pulmonary Embolism: A Systematic Review. Vol. 140, Annals of Internal
Medicine. American College of Physicians; 2004.

Kovacs MJ, MacKinnon KM, Anderson D, O’Rourke K, Keeney M, Kearon C, et al. A comparison of
three rapid D-dimer methods for the diagnosis of venous thromboembolism. Br J Haematol
[Internet]. 2001  Oct  [cited 2019 Dec  26];115(1):140-4.  Available  from:
http://doi.wiley.com/10.1046/j.1365-2141.2001.03060.x

Wells PS. Integrated strategies for the diagnosis of venous thromboembolism. J Thromb Haemost
[Internet]. 2007  Jul 9 [cited 2019 Dec 10];5:41-50. Available from:
http://doi.wiley.com/10.1111/j.1538-7836.2007.02493.x

Penaloza A, Roy PM, Kline J, Verschuren F, Le gal G, Quentin-georget S, et al. Performance of age-
adjusted D-dimer cut-off to rule out pulmonary embolism. J Thromb Haemost [Internet]. 2012 Jul
[cited 2019 Dec 27];10(7):1291-6. Available from: http://doi.wiley.com/10.1111/j.1538-
7836.2012.04769.x

43



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in

the emergency department

Righini M, Van Es J, Den Exter PL, Roy PM, Verschuren F, Ghuysen A, et al. Age-adjusted D-dimer
cutoff levels to rule out pulmonary embolism: The ADJUST-PE study. JAMA - J Am Med Assoc.
2014;311(11):1117-24.

Schouten HJ, Geersing GJ, Koek HL, Zuithoff NPA, Janssen KIM, Douma RA, et al. Diagnostic
accuracy of conventional or age adjusted D-dimer cut-off values in older patients with suspected
venous thromboembolism: Systematic review and meta-analysis. BMJ. 2013 Jun 1;346(7910).
Crisp JG, Lovato LM, Jang TB. Compression ultrasonography of the lower extremity with portable
vascular ultrasonography can accurately detect deep venous thrombosis in the emergency
department. Ann Emerg Med. 2010 Dec;56(6):601-10.

Kearon C, Ginsberg JS, Hirsh J. The role of venous ultrasonography in the diagnosis of suspected
deep venous thrombosis and pulmonary embolism. Vol. 129, Annals of Internal Medicine. American
College of Physicians; 1998. p. 1044-9.

Bates SM, Jaeschke R, Stevens SM, Goodacre S, Wells PS, Stevenson MD, et al. Diagnosis of DVT:
Antithrombotic therapy and prevention of thrombosis, 9th ed: American College of Chest
Physicians evidence-based clinical practice guidelines. Chest. 2012;141(2 SUPPL.):e351S-e418S.
Wells P, Anderson D. The diagnosis and treatment of venous thromboembolism. Hematology Am
Soc Hematol Educ Program. 2013;2013:457-63.

Karande GY, Hedgire SS, Sanchez Y, Baliyan V, Mishra V, Ganguli S, et al. Advanced imaging in acute
and chronic deep vein thrombosis. Vol. 6, Cardiovascular Diagnosis and Therapy. AME Publishing
Company; 2016. p. 493-507.

Bernardi E, Camporese G, Buller HR, Siragusa S, Imberti D, Berchio A, et al. Serial 2-point
ultrasonography plus D-dimer vs whole-leg color-coded Doppler ultrasonography for diagnosing
suspected symptomatic deep vein thrombosis: A randomized controlled trial. JAMA - J Am Med
Assoc. 2008 Oct 8;300(14):1653-9.

Jacoby J, Cesta M, Axelband J, Melanson S, Heller M, Reed J. Can emergency medicine residents
detect acute deep venous thrombosis with a limited, two-site ultrasound examination? J Emerg
Med. 2007 Feb;32(2):197-200.

Cogo A, Lensing AWA, Koopman MWM, Piovella F, Siragusa S, Wells PS, et al. Compression
ultrasonography for diagnostic management of patients with clinically suspected deep vein
thrombosis: Prospective cohort study. Br Med J. 1998 Jan 3;316(7124):17-20.

Bernardi E, Prandoni P, Lensing AWA, Agnelli G, Guazzaloca G, Scannapieco G, et al. D-dimer testing
as an adjunct to ultrasonography in patients with clinically suspected deep vein thrombosis:
Prospective cohort study. Br Med J. 1998 Oct 17;317(7165):1037-40.

Lensing AW a., Prandoni P, Brandjes D, Huisman PM, Vigo M, Tomasella G, et al. Detection of Deep-
Vein Thrombosis by Real-Time B-Mode Ultrasonography. N EnglJ Med. 1989 Feb 9;320(6):342-5.
Grimm Lars J. Bedside Ultrasonography in Deep Vein Thrombosis: Practice Essentials, Preparation,

Technique [Internet]. 2017 [cited 2019 Dec 28]. Available from:

44



68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in

the emergency department

https://emedicine.medscape.com/article/1362989-overview

Anderson DR, Wells PS, Stiell |, MacLeod B, Simms M, Gray L, et al. Thrombosis in the emergency
department: Use of a clinical diagnosis model to safely avoid the need for urgent radiological
investigation. Arch Intern Med. 1999 Mar 8;159(5):477-82.

Blaivas M. Ultrasound in the detection of venous thromboembolism. Vol. 35, Critical Care Medicine.
2007.

Gabriel Botella F, Labids Gémez M. Nuevos criterios para el diagndstico y tratamiento de la
trombosis venosa profunda de los miembros inferiores [Internet]. [cited 2020 Jan 2]. Available
from: http://scielo.isciii.es/scielo.php?pid=50212-
71992004000800010&script=sci_arttext&tlng=en

Heijboer H, Jongbloets LMM, Buller HR, Lensing AWA, ten Cate JW. Clinical Utility of Real-Time
Compression Ultrasonography for Diagnostic Management of Patients with Recurrent Venous
Thrombosis. Acta radiol [Internet]. 1992 Jul 30 [cited 2020 Jan 2];33(4):297-300. Available from:
http://journals.sagepub.com/doi/10.1177/028418519203300403

Miniati M, Prediletto R, Formichi B, Marini C, Di Ricco G, Tonelli L, et al. Accuracy of Clinical
Assessment in the Diagnosis of Pulmonary Embolism. Am J Respir Crit Care Med [Internet]. 1999
Mar [cited 2020 Jan 3];159(3):864—71. Available from:
http://www.atsjournals.org/doi/abs/10.1164/ajrccm.159.3.9806130

Pollack CV., Schreiber D, Goldhaber Sz, Slattery D, Fanikos J, O'Neil BJ, et al. Clinical characteristics,
management, and outcomes of patients diagnosed with acute pulmonary embolism in the
emergency department: Initial report of EMPEROR (multicenter emergency medicine pulmonary
embolism in the real world registry). J Am Coll Cardiol. 2011,

Stein PD, Henry JW. Clinical characteristics of patients with acute pulmonary embolism stratified
according to their presenting syndromes. Chest. 1997;112(4):974-9.

Stein PD, Matta F, Musani MH, Diaczok B. Silent Pulmonary Embolism in Patients with Deep Venous
Thrombosis: A Systematic Review. Am J Med. 2010 May;123(5):426-31.

Lucassen W, Geersing GJ, Erkens PMG, Reitsma JB, Moons KGM, Biller H, et al. Clinical decision
rules for excluding pulmonary embolism: A meta-analysis. Vol. 155, Annals of Internal Medicine.
American College of Physicians; 2011. p. 448-60.

Konstantinides S V, Meyer G, Becattini C, Bueno H, Geersing G-J, Harjola V-P, et al. 2019 ESC
Guidelines for the diagnosis and management of acute pulmonary embolism developed in
collaboration with the European Respiratory Society (ERS). Eur Heart J. 2019;Epub:1-61.

Ceriani E, Combescure C, Le Gal G, Nendaz M, Perneger T, Bounameaux H, et al. Clinical prediction
rules for pulmonary embolism: a systematic review and meta-analysis. J Thromb Haemost
[Internet]. 2010 Feb [cited 2020 Jan 3]; Available from: http://doi.wiley.com/10.1111/j.1538-
7836.2010.03801.x

Stein PD, Goldhaber SZ, Henry JW, Miller AC. Arterial blood gas analysis in the assessment of

45



80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in

the emergency department

suspected acute pulmonary embolism. Chest. 1996;109(1):78-81.

Stein PD, Terrin ML, Hales CA, Palevsky HI, Saltzman HA, Thompson BT, et al. Clinical, laboratory,
roentgenographic, and electrocardiographic findings in patients with acute pulmonary embolism
and no pre-existing cardiac or pulmonary disease. Chest. 1991;100(3):598—603.

Sohne M, Ten Wolde M, Boomsma F, Reitsma JB, Douketis JD, Buller HR. Brain natriuretic peptide
in hemodynamically stable acute pulmonary embolism. J Thromb Haemost [Internet]. 2006 Mar
[cited 2020 Jan 7];4(3):552-6. Available from: http://doi.wiley.com/10.1111/j.1538-
7836.2005.01752.x

Konstantinides S, Geibel A, Olschewski M, Kasper W, Hruska N, Jackle S, et al. Importance of cardiac
troponins | and T in risk stratification of patients with acute pulmonary embolism. Circulation. 2002
Sep 3,;106(10):1263-8.

Shopp JD, Stewart LK, Emmett TW, Kline JA. Findings From 12-lead Electrocardiography That Predict
Circulatory Shock From Pulmonary Embolism: Systematic Review and Meta-analysis. Jones AE,
editor. Acad Emerg Med [Internet]. 2015 Oct [cited 2020 Jan 7];22(10):1127-37. Available from:
http://doi.wiley.com/10.1111/acem.12769

Zubairi ABS, Husain SJ, Irfan M, Fatima K, Zubairi MA, Islam M. Chest radiographs in acute
pulmonary embolism. J Ayub Med Coll Abbottabad. 2007;19(1):29-31.

Stein PD, Fowler SE, Goodman LR, Gottschalk A, Hales CA, Hull RD, et al. Multidetector Computed
Tomography for Acute Pulmonary Embolism. N Engl J Med [Internet]. 2006 Jun [cited 2020 Jan
8];354(22):2317-27. Available from: http://www.nejm.org/doi/abs/10.1056/NEJM0a052367

Reid JH, Coche EE, Inoue T, Kim EE, Dondi M, Watanabe N, et al. Is the lung scan alive and well?
Facts and controversies in defining the role of lung scintigraphy for the diagnosis of pulmonary
embolism in the era of MDCT. Vol. 36, European Journal of Nuclear Medicine and Molecular
Imaging. 2009. p. 505-21.

Glaser JE, Chamarthy M, Haramati LB, Esses D, Freeman LM. Successful and safe implementation
of a trinary interpretation and reporting strategy for V/Q lung scintigraphy. J Nucl Med. 2011 Oct
1;52(10):1508-12.

Value of the Ventilation/Perfusion Scan in Acute Pulmonary Embolism: Results of the Prospective
Investigation of Pulmonary Embolism Diagnosis (PIOPED). JAMA J Am Med Assoc. 1990 May
23;263(20):2753-9.

Roy PM, Colombet I, Durieux P, Chatellier G, Sors H, Meyer G. Systematic review and meta-analysis
of strategies for the diagnosis of suspected pulmonary embolism. Vol. 331, British Medical Journal.
2005. p. 259-63.

Bova C, Greco F, Misuraca G, Serafini O, Crocco F, Greco A, et al. Diagnostic utility of
echocardiography in patients with suspected pulmonary embolism. Am J Emerg Med.
2003;21(3):180-3.

Dresden S, Mitchell P, Rahimi L, Leo M, Rubin-Smith J, Bibi S, et al. Right ventricular dilatation on

46



Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

the emergency department

bedside echocardiography performed by emergency Physicians aids in the diagnosis of pulmonary
embolism. In: Annals of Emergency Medicine. 2014. p. 16-24.

Torbicki A, Galié N, Covezzoli A, Rossi E, De Rosa M, Goldhaber SZ. Right heart thrombi in pulmonary
embolism: Results from the International Cooperative Pulmonary Embolism Registry. ] Am Coll
Cardiol. 2003 Jun 18;41(12):2245-51.

LuY, Lorenzoni A, Fox JJ, Rademaker J, Els N Vander, Grewal RK, et al. Noncontrast perfusion single-
photon emission CT/CT scanning. Chest. 2014;145(5):1079-88.

Kearon C, Akl EA, Ornelas J, Blaivas A, Jimenez D, Bounameaux H, et al. Antithrombotic therapy for
VTE disease: CHEST guideline and expert panel report. Chest. 2016 Feb 1;149(2):315-52.
Uresandi F, Monreal M, Garcia-Bragado F, Domenech P, Lecumberri R, Escribano P, et al. Consenso
nacional sobre el diagndstico, estratificacion de riesgo y tratamiento de los pacientes con
tromboembolia pulmonar. Arch Bronconeumol. 2013 Dec;49(12):534-47.

Aujesky D, Obrosky DS, Stone RA, Auble TE, Perrier A, Cornuz J, et al. Derivation and Validation of a
Prognostic Model for Pulmonary Embolism. Am J Respir Crit Care Med [Internet]. 2005 Oct 15 [cited
2020 Jan 10];172(8):1041-6. Available from:
http://www.atsjournals.org/doi/abs/10.1164/rccm.200506-8620C

Jiménez D, Aujesky D, Moores L, Gdmez V, Lobo JL, Uresandi F, et al. Simplification of the pulmonary
embolism severity index for prognostication in patients with acute symptomatic pulmonary
embolism. Arch Intern Med. 2010 Aug 9;170(15):1383-9.

Prandoni P, Kahn SR. Post-thrombotic syndrome: prevalence, prognostication and need for
progress. Br J Haematol [Internet]. 2009 May [cited 2020 Jan 10];145(3):286—95. Available from:
http://doi.wiley.com/10.1111/j.1365-2141.2009.07601.x

Lang IM, Madani M. Update on chronic thromboembolic pulmonary hypertension. Circulation
[Internet]. 2014 Aug 5 [cited 2020 Jan 10];130(6):508-18. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25092279

Sanjudn P, Rodriguez-Nufiez N, Rabade C, Lama A, Ferreiro L, Gonzdlez-Barcala FJ, et al. Escalas de
probabilidad clinica y algoritmo diagndstico en la embolia pulmonar: ése siguen en la practica
clinica? Arch Bronconeumol. 2014;50(5):172-8.

Schellong S, Gerlach H, Hach-Wunderle V, Rabe E, Riess H, Carnarius H, et al. Diagnosis of deep-
vein thrombosis: Adherence to guidelines and outcomes in real-world health care. Thromb
Haemost [Internet]. 2009 Dec 15 [cited 2019 Dec 10];102(12):1234—40. Available from:
http://www.thieme-connect.de/DOI/DOI?10.1160/TH09-06-0385

Lee J, Zierler B. The current state of practice in the diagnosis of venous thromboembolism at an
academic medical center. Vasc Endovascular Surg [Internet]. 2011 [cited 2019 Dec 10]; Available
from: https://www.ncbi.nim.nih.gov/pubmed/21075754

Espafia GMPEEDLEE. Enfermedad Tromboembdlica Venosa en Espafia [Internet]. 2006. 80 p.

Available from: www.fesemi.es

47



Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in

104.

105.

106.

107.

108.

the emergency department

Domingo Salvany A, Marcos Alonso J. Propuesta de un indicador de la «clase social» basado en la
ocupacioén. Gac Sanit. 1989;3(10):320-6.

Domingo-Salvany A, Bacigalupe A, Carrasco JM, Espelt A, Ferrando J, Borrell C. Propuestas de clase
social neoweberiana y neomarxista a partir de la Clasificacion Nacional de Ocupaciones 2011. Gac
Sanit. 2013;27(3):263-72.

WMA.int [Internet]. Declaration of Helsinki — Ethical Principles for Medical Research Involving
Human Subjects; 2013. Brazil: World Medical Association; 2020 [cited 2020 Jan 14]. Available from:
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-
research-involving-human-subjects/

Ley Orgénica 3/2018, de 5 de diciembre, de Proteccién de Datos Personales y garantia de los
derechos digitales. BOE, num. 294 [Internet]. [cited 2020 Jan 14]. Available from:
https://www.boe.es/eli/es/lo/2018/12/05/3/con

Roy PM, Meyer G, Vielle B, Le Gall C, Verschuren F, Carpentier F, et al. Appropriateness of diagnostic
management and outcomes of suspected pulmonary embolism. Ann Intern Med. 2006 Feb

7;144(3):157-64.

48



Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in
the emergency department

16. Annexes

16.1. Figures index

Figure 1. The sequence of events leading to thrombus formation on blood-contacting surfaces. Available
from: Brisbois, Elizabeth. (2014). Novel Nitric Oxide (NO)-Releasing Polymers and their Biomedical

APPLICALIONS. ..ottt ettt ettt st e b e st e b e sab e e sbe e e b e e bt e s b e e bt e st e e saneearee s 6
Figure 2. Schematic representation of the coagulation cascade and the fibrinolytic system. ..................... 6
FIigUIe 3. VIFCROW'S TrIQQ .........oeeeeeeeeeeie ettt ettt e e et e e et e e e et e e e e atee e ebaeeetbeeeesteeesabaeeesbeeeesteeeenseeas 7
Figure 4. Acute deep vein thrombosis on ultrasound. Available from: (61). ......cccecevirveeniercenienieneenennens 13
Figure 5. Left femoral vein distended and non-compressible. Case courtesy of Dr Hidayatullah Hamidi,

[i{o o | [o) e o T=le | 1o o) qle RO PSRRIt 13
Figure 6. Femoral vein distended, not compressible, and filled by heterogenous hypoechogenic material

without flow. Case courtesy of Dr Bruno Di Muzio, Radiopaedia.org...........ccceeceueevcceeeccvveeecveesennn. 14
Figure 7. DVT diagnostiC QIGOItAM ...........ccccuuviiiiiiiiiiee ettt e et e e e e s are e e e s e sataeeeeeeebsaeeeeeesnnees 15
Figure 8. Extensive filling defects involving both main pulmonary arteries extending to the lobar and

segmental branches. Case courtesy of Dr Hidayatullah Hamidi, Radiopaedia.org ........................... 17
Figure 9. V/Q lung scan. Bilateral major mismatch defect is consistent, with high probability pulmonary

embolism. Case courtesy of Dr Hani Salam, Radiopaedia.org..........c.cceecoueeeceeeecieeeeieeesceeeesnee s 18
Figure 10. PE diagnostic algorithm for Stable PALIENTS............c..eeeceueeeiieeeeiieeeeiee e seeeecaeeeeae e esveeeeseaee e 20
Figure 11. PE diagnostic algorithm for unstable patients...............ccceceeieiiieinieiiiienieneesee e 20
Figure 12. Diagram represSenting the StUGY .............occueeiiueeeeceeeceee e see e ecteeseae e stee e s ireeeeraeeesnseeessaeesnnes 26
Figure 13. Chronogram Of the STUAY ............cocueeeeciieecee ettt ecte e st e e et e e e e te e s te e e e stae e sertaeesabaaasbaeeennes 37
Figure 14. DVT POCKEE CAId .........couuieiieieiiiiieeieeeiee sttt ettt ettt ettt ae e st sb e sae e e sbeesabeeabeesaneennee s 51
o V=3 IR o 4 Yo Yol (=3 ol | o (RS RRSSSOE 52

16.2. Tables index

Table 1. VTE risk factors. AdGpted from: (A3). ......coe oottt sttt sae ettt eneeene 10
Table 2. Signs and symptoms of DVT. Adapted from: (B). .......ccccueeeecieeeeiieeiciie e eecreeecree et e e e e saee e 11
Table 3. Wells score for DVT. Adapted from: (53) .....oeeeuiieeciie ettt ettt et e e tae e s vaeaen 12
Table 4. PE Signs GNd SYMPEOMS ........coeuuieiiiiiieeiiee ittt sttt ettt sttt st esatesbe e sbteesneesabeesbeesaneenne 15
Table 5. Wells score for PE. AdGPted from: (53) .....cueeecciieeciee e e et e et e et e e tae e s tae e e eta e e aae e sraeaens 16
Table 6. Variables and covariates Of the StUAY ...........ccooceiiiieiiiiiiieiieiit ettt 30
Table 7. BUAGEL Of tNE STUAY ......coeeueeeeeeee ettt e e e et e e s e e s aae e s nae e e s ate e esnseaesasaeeensteeeenneessseeenns 38
Table 8. Simplified PESI score. AdGpted from: (97) ..o eeee e ectee et tee e tre e stte e e s be e e aae e s vaaaens 50
Table 9. Pharmacological anticoagulation and posology. Adapted from: (6).......cccceeeveevveeiceeniveesvenineanns 50

Table 10. American College of Chest Physicians haemorrhagic risk score in patients in anticoagulation
treatment during over 3 MONEAS AUE T0 VTE .........ccueeecueeeeiieecieeeeetee et ectee et eae e st e e aae e eaaeas 50

49


file://///Users/Anna/Desktop/TFG.docx%23_Toc30967504
file://///Users/Anna/Desktop/TFG.docx%23_Toc30967506
file://///Users/Anna/Desktop/TFG.docx%23_Toc30967506
file://///Users/Anna/Desktop/TFG.docx%23_Toc30967507
file://///Users/Anna/Desktop/TFG.docx%23_Toc30967507
file://///Users/Anna/Desktop/TFG.docx%23_Toc30967514
file://///Users/Anna/Desktop/TFG.docx%23_Toc30967515
file://///Users/Anna/Desktop/TFG.docx%23_Toc30967516

Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous thromboembolism in
the emergency department

16.3. PESI score

Table 8. Simplified PESI score. Adapted from: (97)

Simplified PESI Score
Age >80y.0. 1
Oncologic history 1

Cardiac dysfunction or chronic obstructive pulmonary disease history | 1

Cardiac rate 2110 beats/minute 1
Systolic blood pressure >100mmHg 1
Oxygen saturation <90% 1

16.4. Anticoagulant drugs

Table 9. Pharmacological anticoagulation and posology. Adapted from: (6)

Low risk: Op

Non-low risk: >1p

Heparins and derivates

UFH 18 U/kg/h before the administration of an 80 U/kg bolus. Used in patients

with high risk PE or high risk of bleeding.

Bemiparin 115 U/kg/day (adjust dose in patients with renal dysfunction).

Oral anticoagulants

Acenocoumarol INR 2,0-3,0 (5 days with heparin administration).
Rivaroxaban 15mg/12h during 3 weeks. Later, 20mg/day.
Apixaban 10mg/12h during a week. Later, 5mg/12h.

16.5. Haemorrhagic risk

Table 10. American College of Chest Physicians haemorrhagic risk score in patients in anticoagulation

treatment during over 3 months due to VTE

Variables
Age >65y.0. Diabetes
Age >75y.0. Anaemia

Previous haemorrhage

Antiaggregant use

Oncologic disease

Deficient anticoagulation control

Oncologic disease with metastasis

Comorbidity or reduced functional situation

Renal dysfunction

Recent surgery

Hepatic dysfunction

Frequent falls

Thrombocytopenia <50.000 platelets

Alcohol abuse

Previous ictus

Low risk: O risk factors
Moderate risk: 1 risk factor

High risk: >2 risk factors
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16.6. Pocket VTE cards

SOSPITA TROMBOSI VENOSA PROFUNDA

APLICACIO DE L’ESCALA DE WELLS PER TVP:

Malaltia oncologica activa 1
Paralisi o immobilitzacié d’EEIl 1
Repos al llit >3 dies o cirurgia major el darrer 1
mes

Dolor en el trajecte del sistema vends profund 1

Edema de tota I'extremitat |

cm
Edema amb fovea 1

—— — —

— ——

PUNTUACIO
WELLS

———

RISC BAIX RISC MODERAT-ALT
ECOGRAFIA-
DOPPLER D'EEIl

1]
CONFIRMA
Augment del diametre de la cama afectada >3 1 NEGATIU POSITIU NORMAL

v
DESCARTA ECOGRAFIA- INICIAR
Circulacié venosa colateral superficial 1 TVP DOPPLER D'EEIl TRACTAMENT

ia

Diagnostic alternatiu tant o més probable que | -2
TVP

0 punts: RISC BAIX (5%)
1-2 punts: RISC MODERAT (33%)
23 punts: RISC ALT (85%)

CONFIRMA NEG
| DESCARTA | INICIAR L ALTA ECO-DOPPLERALS

TVP TRACTAMENT 7 DIES

1 .
ATIU

2. Bemiparina (HBPM)*: 1 injeccié subcutania diaria.
Cal ajustar per pes:

<50Kg: 5000 Ul/dia
50-70 kg: 7500 Ul/dia
>70 kg: 10000 Ul/dia
>100 kg: 12500 Ul/dia

*En pacients amb insuficiéncia renal ajustar dosis.

TRACTAMENT EN CAS DE CONFIRMACIO DE TROMBOSI VENOSA PROFUNDA (escollir una de les opcions):

2. Anticoagulants d’accié directa**:

Rivaroxaban: 15 mg cada 12 hores durant 3 setmanes. Posteriorment 1 comp
de 20 mg cada 24 hores.

Apixaban: 10 mg cada 12 hores durant 1 setmana. Posteriorment 5 mg cada
12 hores.
** no en pacients amb insuficiéncia renal i CICr<30mi/min

Figure 14. DVT pocket card

%M _ Hospital Universitari de Girona

.i Doctor Josep Trueta
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SOSPITA TROMBOEMBOLISME PULMONAR

APLICACIO DE L’ESCALA DE WELLS PER TEP:

Signes clinics de TVP 3

Diagnostic alternatiu menys probable que TEP 3

Freqiiéncia cardiaca >100 bpm 1.5
Immobilitzacié o cirurgia les darreres 4 1.5
setmanes

TEP o TVP prévia 1.5
Hemoptisi 1

<2 punts: RISC BAIX
2-6 punts: RISC MODERAT
26 punts: RISCALT

NEGATIU
Malaltia oncologica activa 1 -

PACIENT ESTABLE
PUNTUACIO PACIENT
WELLS — INESTABLE

' .
CARDIOGRAMA
RISC BAIX RISC NLCE?ERAT—

R B FIBRINOLISI

o

L _—

Ll
CONFIRMA
Com.
[ |

il

DESCARTA INICIAR
o ]
¢ . b y '=|

SR CONFIRMA R m
TEP

| DESCARTA | INICIAR DESCARTA ECO-DOPPLER
RACTAMEN

TEP EP EEIl

-

1. Bemiparina (HBPM)*: 1 injeccio subcutania diaria.
Cal ajustar per pes:

<50Kg: 5000 Ul/dia
50-70 kg: 7500 Ul/dia
>70 kg: 10000 Ul/dia
>100 kg: 12500 Ul/dia
* En pacients amb insuficiéncia renal ajustar dosis.

TRACTAMENT EN CAS DE CONFIRMACIO DE TROMBOEMBOLISME PULMONAR (escollir una de les opcions):

2. Anticoagulants d’accio directa**:

Rivaroxaban: 15 mg cada 12 hores durant 3 setmanes. Posteriorment 1 comp
de 20 mg cada 24 hores.

Apixaban: 10 mg cada 12 hores durant 1 setmana. Posteriorment 5 mg cada
12 hores.
** no en pacients amb insuficiéncia renal i CICr<30ml/min

Figure 15. PE pocket card

f:::_. Hospital Universitari de Girona
.'..“.. Doctor Josep Trueta
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16.7. Data collection sheet

FULL DE RECOLLIDA DE DADES PER SOSPITA TVP

ESTUDI: Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous
thromboembolism in the emergency department.

Informacio referent al pacient

NO Historia CliNiCa: .......ccoeiriiiiiieeceee s
Edat: .............. Geénere: [ 1 Home. ] Dona. [J Desconegut.

Motiu de consulta a urgéncies:

[ Dolor a nivell d’EEII

1 Augment de diametre EEII

(] Edema EEII

L] Dispnea

1 Dolor toracic no pleuritic

LT ARTES: oo

Simptomes i signes:

[ Dolor a nivell d’EEII

[ Dolor toracic pleuritic

1 Augment de diametre EEII

] Edema EEII

L] Dispnea

LI ATES: o

Factors de risc

] Trombofilia

1 Malaltia tromboembolica prévia

] Malaltia oncologica activa

L1 Cirurgia

I Immobilitzacio

(1 Traumatisme

1 Embaras/ puerperi

LI ARIES: oo

Mitja pel que ha consultat a urgéncies:

L1 Mitjans propis

[ Derivaci6 pel metge de familia

[ Derivacié des d’un altre centre hospitalari
U Trasllat mitjancant SEM

Nivell socioeconomic:
01 O2 O3 O4 O5s
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SOSPITA TROMBOSI VENOSA PROFUNDA

Sospita TVP: PUNTUACIO ESCALA DE WELLS......... RISC: [ Baix U Mitja [JAlta

Malaltia oncologica activa

Paralisi o immobilitzacié d’EEII

Repos al llit >3 dies o cirurgia major el darrer mes

Dolor en el trajecte del sistema venés profund

Edema de tota I’extremitat

Augment del diametre de la cama afectada >3cm

Edema amb fovea

e e e e T N

Circulacié venosa colateral superficial

1
N

Diagnostic alternatiu tant o0 més probable que TVP

Algoritme diagnostic aplicat:

[ D-dimer Resultat: [] negatiu [ positiu = [ Eco-doppler EEIl Resultat: [ negatiu [J
positiu

L] Eco-doppler EEIl  Resultat: [] negatiu [ positiu
L ARES oo
Es confirma TVP: [ SI [ NO

Temps estada a urgencies:

Hora entrada a urgéncies: --:--

Hora sortida d’urgeéncies: --:--
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FULL DE RECOLLIDA DE DADES PER SOSPITA TEP

ESTUDI: Efficacy evaluation of clinical prediction rules to reduce diagnostic time of venous
thromboembolism in the emergency department.

Informacio referent al pacient

NO Historia CHNICA: ....cccooveeiiii e
Edat: ............ Geénere: L1 Home. 1 Dona. (1 Desconegut.

Motiu de consulta

1 Dolor toracic pleuritic

LI Dispnea

] Edema EEII

I N 1 =TS

Simptomes i signes:

1 Dolor toracic pleuritic

[ Dolor toracic no pleuritic

L1 Dispnea

(] Edema EEII

1 Tos

1 Hemoptisi

LI ARTES: o

Factors de risc

L1 Trombofilia

(] Malaltia tromboembolica prévia

1 Malaltia oncologica activa

U1 Cirurgia

I Immobilitzacid

1 Traumatisme

L] Embaras/ puerperi

LI ARTES: oo

Mitja pel que ha consultat a urgéncies:

L1 Mitjans propis

L] Derivacio pel metge de familia

[ Derivaci6 des d’un altre centre hospitalari
U Trasllat mitjangant SEM

Nivell socioeconomic:
01 0O2 O3 OdO4 O5
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SOSPITA TROMBOEMBOLISME PULMONAR

Sospita TEP: PUNTUACIO ESCALA DE WELLS......... RISC: [ Baix
Signes clinics de TVP 3
Diagnostic alternatiu menys probable que TEP 3
Frequéncia cardiaca >100bpm 15
Immobilitzacié o cirurgia les darreres 4 setmanes | 1.5
TEP o TVP previa 15
Hemoptisi 1
Malaltia oncologica activa 1

Algoritme diagnastic aplicat:

O Mitja

1 Alta

1 D-dimer Resultat: [1 negatiu [ positiu & [1 Angio-TAC Resultat: [1 negatiu [ positiu

1 Angio-TAC Resultat: [1 negatiu [ positiu

Es confirma TEP: J SI [ NO

Temps estada a urgencies:

Hora entrada a urgéncies: --:--

Hora sortida d’urgencies: --:--
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16.8. Information document of the study

FULL D’INFORMACIO PEL PACIENT

Benvolgut / da Sr/a. Voste/el seu familiar presenta la sospita d’una malaltia tromboembolica. La
malaltia tromboembodlica és la tercera causa de morbiditat i mortalitat deguda a patologies
vasculars, per darrere de la cardiopatia isquémica i dels ICTUS. Un rapid diagnostic i tractament
d’aquestes patologies millora la supervivéncia i disminueix les complicacions derivades
d’aquesta malaltia. Existeixen unes escales i uns algoritmes que ens ajuden a diagnosticar de
forma més objectiva questes patologies, i sembla també que de forma més rapida. Es per aix0 que
el convidem a participar en aquest estudi: Efficacy evaluation of clinical prediction rules to reduce
diagnostic time of venous thromboembolism in the emergency department.

Aquest estudi el dura a terme I’investigador / a: Anna Taberner i M. Angels Gispert.

Abans de confirmar la seva participacioé en I’estudi de recerca, és important que entengui en que
consisteix. Llegiu detingudament aquest document i faci totes les preguntes que li puguin sorgir.

Objectiu de I’estudi:

Aquest estudi pretén analitzar si 1’aplicacié d’escales diagnostiques disminueix el temps des de
la sospita fins a la confirmacié diagnostica en el cas de la malaltia tromboembolica.

Participacio voluntaria:

Voste és completament lliure de triar participar o no en I’estudi. La seva decisi6 no influira en la
seva atencio médica.

Nombre de pacients i durada estimada de la participacié dels pacients:

En aquest estudi es preveu la participacié d’un total de 316 pacients atesos al servei d’urgéncies
de I’Hospital Universitari de Girona Doctor Josep Trueta amb motiu de consulta de sospita de
malaltia tromboembolica. Es preveu una durada total de I’estudi de 3 anys.

Procediments de I’estudi

En el seu cas, i depenent de la sospita diagnostica, s’aplicara I’escala de Wells. Aquesta és una
escala que ens prediu la possibilitat que vosté pateixi aquesta malaltia, i ens classifica als pacients
en tres grups de risc: baix, mitja i alt.

Segons el resultat d’aquesta escala s’aplicara I’algoritme diagnostic més adequat basat en
I’evidéncia cientifica actual, per confirmar o descartar la patologia tromboembolica.

Beneficis i riscos esperats

Voste no corre cap risc esperat derivat de la participacié en I’estudi. Esperem que es beneficii
d’un diagnostic més rapid i un inici del tractament amb més premura.

Confidencialitat

D’acord amb la Llei Organica 15/1999, de 13 de desembre, de proteccidé de dades de caracter
personal (LOPD) i Reial Decret 1720/2007, les dades personals i de salut (ja constin en la seva
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historia clinica ja els hagi proporcionat com conseqiiéncia de la seva participacio en aquest estudi)
que es recullin amb motiu d’aquest estudi son els necessaris per cobrir els objectius d’aquest.
Aquestes dades seran identificats per mitja d’un codi per garantir la confidencialitat de la seva
identitat i Gnicament el metge tindra accés a aquesta informacio.

Tanmateix, els representants autoritzats del promotor poden necessitar accedir a la seva historia
clinica que conté dades personals (no codificats) per tal de garantir que 1’estudi s’estigui duent a
terme de forma adequada i que les dades documentats s6n correctes. També podran accedir a
aquestes dades les autoritats sanitaries i el Comité Etic d’Investigacié Clinica. Tots ells
mantindran en tot moment la confidencialitat d’aquesta informacio.

Les dades que es recullin amb motiu d’aquest estudi, entre els quals es trobaran dades personals
i de salut (ja constin en la seva historia clinica ja els hagi proporcionat com a consequéncia de la
seva participacid en aguest estudi) seran processats i analitzats pels investigadors amb la finalitat
d’avaluar-les cientificament. Si voste decideix participar en aquest estudi estard consentint
expressament en el tractament de les seves dades personals i de salut pel promotor. Tot aixo de
conformitat amb la LOPD i amb la normativa que la desenvolupa.

Voste podra exercitar en qualsevol moment els seus drets d’accés, rectificacio, cancel-lacio i
oposicio dirigint-se al metge que 1’atén en aquest estudi el qual ho ha de posar en coneixement
del promotor.

Aixi mateix, els resultats de 1’estudi poden ser comunicades a les autoritats sanitaries i
eventualment a la comunitat cientifica a través de congressos i publicacions sense que la seva
identitat sigui revelada en cap moment.

Preguntes / Informacio:

Per fer alguna pregunta o aclarir algun tema relacionat amb 1’estudi, o si necessita ajuda per
qualsevol problema de salut relacionat amb aquest estudi, si us plau, no dubti en posar-se en
contacte amb:

1D

Telefon: oo

L’investigador li agraeix la seva inestimable col-laboracio.
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16.9. Informed consent

CONSENTIMENT INFORMAT PER A LA REALITZACIO DE L’ESTUDI
(Gener 2020, versid catala)

TITOL DE L’ESTUDI: Efficacy evaluation of clinical prediction rules to reduce diagnostic time of
venous thromboembolism in the emergency department.

CODI DEL PROMOTOR: ..ottt
PROMOTOR: ..o

INVESTIGADORS PRINCIPALS: Anna Taberner, M. Angels Gispert
CENTRE: Hospital Univeristari Josep Trueta

[ He llegit el full d’informacié de I’estudi i rebut la informacio suficient.

O Entenc que ’estudi inclou I’aplicacié d’escales i algoritmes diagnostics per facilitar la correcta
diagnosi del meu problema de salut.

0 Comprenc que la meva participacio és voluntaria.
O Comprenc que puc retirar-me de la participacio6 en 1’estudi:

- Quan vulgui.
- Sense haver de donar explicacions.

O Comprenc que tinc els drets d’accés, rectificacid, supressio, oposicio, limitacio del tractament de
dades i, fins i tot, a traslladar les meves dades a un tercer autoritzat (portabilitat), d’acord amb el que
disposa el nou Reglament de Protecci6 de Dades (UE) 2016/679 del Parlament Europeu i del Consell,
de 27 d’abril de 2016, relatiu a la proteccié de les persones fisiques en referéncia al tractament de
dades personals i a la lliure circulacié d’aquestes dades, i en el seu defecte, la Llei organica 3/2018,
de 5 de desembre, de proteccié de dades de caracter personal, i el Reglament que la desplega.

O Presto lliurement la meva conformitat per participar en I’estudi.

[Rubrica del pacient] [Rubrica de I’investigador]
NOM: s NOM: L
Data: ......... [, J A
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