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• Virchow triad :

• venous stasis, alterations in coagulation, and vascular injury 





• The three “common genetic thrombophilias” (factor V Leiden, 
prothrombin G20210A, and hyperhomocysteinemia) appear to 
act as independent risk factors for increasing thrombosis risk. 
Thus, the relative risk for patients with multiple thrombophilic
conditions is higher than for patients with only one of them. 



• factor V Leiden mutation 

• Approximately 5% of whites in Europe and North America are 
heterozygous for this genetic defect .

• The heterozygous state carries a 5- to 10-fold increase in 
lifetime risk for VTE.

• the relative risk among patients homozygous for this mutation 
has been estimated to be as high as 80-fold 



• Extensive autopsy and clinical studies have established that 
90% of PEs that elicit clinical attention arise from venous 
thrombosis in the deep veins of the lower extremities. In fact, 
a conservative estimate is that at least one third of deep 
venous thrombosis is complicated by symptomatic or 
asymptomatic PE.



CLINICAL PRESENTATION

• no symptoms to shock or sudden death.

• The most common presenting symptom is dyspnea followed 
by chest pain (classically pleuritic but often dull) and cough.

• many patients, including those with large PE, have mild or 
nonspecific symptoms or are asymptomatic. For example, a 
meta-analysis of 19 studies (25,343 patients) found that 
clinical impression alone had a sensitivity and specificity of 85 
and 51 percent, respectively, for the diagnosis of PE.



History and examination

• Dyspnea at rest or with exertion (73 percent)

• Pleuritic pain (66 percent)

• Cough (37 percent)

• Orthopnea (28 percent)

• Calf or thigh pain and/or swelling (44 percent)

• Wheezing (21 percent)

• Hemoptysis (13 percent)



• Less common presentations :

• transient or persistent arrhythmias (eg, atrial fibrillation)

• presyncope, syncope, and hemodynamic collapse (<10 
percent each) 

• Hoarseness from a dilated pulmonary artery is a rare 
presentation (Ortner syndrome)
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• The onset of dyspnea is frequently (but not always) rapid, 
usually within seconds (46 percent) or minutes (26 percent) . 
Dyspnea may be less frequent in older patients with no 
previous cardiopulmonary disease. Dyspnea is more likely to 
be present in patients who present with PE in the main or 
lobar vessels.



• peripheral emboli: Pleuritic pain

• Hemorrhage from the infarcted lung is also thought to be 
responsible for hemoptysis.



• Retrospective studies report syncope as the presenting 
symptom in 10 percent or less of cases. Conversely, among 
those presenting with syncope, rates of PE ranging from 1 to 
17 percent have been reported .

• Syncope may indicate a high burden of thrombus since up to 
two-thirds of patients with PE who present with syncope have 
large thrombi located in the mainstem or lobar arteries



• Common presenting signs on examination include :

• Tachypnea (54 percent)

• Calf or thigh swelling, erythema, edema, tenderness, palpable 
cords (47 percent)

• Tachycardia (24 percent)

• Rales (18 percent)

• Decreased breath sounds (17 percent)

• An accentuated pulmonic component of the second heart 
sound (15 percent)

• Jugular venous distension (14 percent)

• Fever, mimicking pneumonia (3 percent)



• PE is a common cause of sudden cardiac arrest or circulatory 
collapse (8 percent), especially among patients younger than 
65 years old . 

• A transition from tachycardia to bradycardia, or from a 
narrow complex to a broad complex tachycardia (ie, right 
bundle branch block), is an ominous sign of right ventricular 
strain and impending shock. 

• PE should be suspected anytime there is hypotension 
accompanied by an elevated central venous pressure that is 
not otherwise explained by acute myocardial infarction, 
tension pneumothorax, pericardial tamponade, or a new 
arrhythmia



Laboratory tests

• Unexplained hypoxemia in the setting of a normal chest 
radiograph should raise the clinical suspicion for PE and 
prompt further evaluation



Laboratory tests

• leukocytosis

• increased erythrocyte sedimentation rate (ESR)

• elevated serum lactate dehydrogenase (LDH) and aspartate 
aminotransferase (AST)

• Arterial blood gas (ABG):

• Hypoxemia (74 percent)

• Widened alveolar-arterial gradient for oxygen (62 to 86 
percent)

• Respiratory alkalosis and hypocapnia (41 percent)



massive PE

• Hypercapnia

• respiratory and/or lactic acidosis

• Abnormal oxygenation may be of prognostic value

• Brain natriuretic peptide (BNP) ,Troponin :

• limited diagnostic value but useful prognostically



Electrocardiography

• Nonspecific

• tachycardia and nonspecific ST-segment and T-wave changes 
(70 percent) .

• Atrial arrhythmias (eg, atrial fibrillation)

• Bradycardia (<50 beats per minute) or tachycardia (>100 beats 
per minute)

• New right bundle branch block

• Inferior Q-waves (leads II, III, and aVF)

• Anterior ST-segment changes and T-wave inversion

• S1Q3T3 pattern



Chest radiograph

• Nonspecific abnormalities on chest radiography are common 
(eg, atelectasis, effusion) in PE, but a normal chest radiograph 
can be seen in 12 to 22 percent of patients.

• Eligibility for ventilation perfusion (V/Q) scanning

• Hampton's hump and Westermark's sign

• Palla,s sign



HEMODYNAMICALLY UNSTABLE 
PATIENTS
• PE is stratified into massive, submassive, and low-risk based 

upon the presence or absence of hypotension and right 
ventricular dysfunction or dilation
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• Despite validation of the Wells criteria, for unclear reasons, 
clinicians do not use them or use them incorrectly in up to 80 
percent of they may not be as accurate in older or critically ill 
patients.

• one study of hospitalized patients, reported a sensitivity and 
specificity of 72 and 62 percent
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• In patients with a low probability of PE who fulfill all eight 
criteria, the likelihood of PE is sufficiently low that further 
testing is not indicated.



• For patients in whom the risk of PE is thought to be low or 
intermediate , a normal D-dimer (<500 ng/mL [fibrinogen 
equivalent units]) effectively excludes PE, and typically no 
further testing is required.



• The sensitivity of D-dimer is lower in patients with 
subsegmental PE compared with patients who have large 
main, lobar, or segmental PE (53 versus 93 percent).

• While D-dimer assays are highly sensitive, their specificity is 
low, usually between 40 and 60 percent
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• While D-dimer assays are highly sensitive, their specificity is 
low, usually between 40 and 60 percent.

• Adjusted D-dimer

• Age (if over 50 years) x 10 = cutoff value in ng/mL (fibrinogen 
equivalent units)







• V/Q scan is reserved for patients in whom the CTPA is 
contraindicated (eg, history of moderate or severe contrast 
allergy, high risk of contrast nephropathy [estimated 
glomerular filtration rate <30 mL/min/1.73 m2], hypotension, 
advanced heart failure, or inability to tolerate computed 
tomography (CT) scanning due to morbid obesity or difficulty 
lying flat).



• V/Q scan – For patients in whom a V/Q scan is performed, 
management is dependent upon the interpretation of the 
scan in the context of the pretest clinical probability for PE.



• In patients with a normal V/Q scan and any clinical probability, 
no further testing is necessary.

• In patients with a low-probability V/Q scan and low clinical 
probability no further testing is necessary.

• In patients with a high-probability V/Q scan and high clinical 
probability(eg, Wells score >6 ), immediate treatment is 
indicated.

• All other combinations of V/Q scan results and clinical pretest 
probabilities are indeterminate (inconclusive), and further 
testing is required.



• A chest CT with contrast not performed as a CTPA but for 
other indications may incidentally detect pulmonary emboli 
but is not an adequate exam for excluding suspected PE



• CTPA may be relatively contraindicated in patients with a 
history of moderate to severe iodinated contrast allergy or 
renal insufficiency (eGFR <30 mL/min per 1.73 m2).



• Patients with inconclusive CTPA results or in whom CTPA could 
not be performed had additional imaging (eg, V/Q scan, serial 
ultrasound [US], pulmonary angiogram) to diagnose or 
exclude PE.



Diagnostic performance

• Most studies report that CTPA is >90 percent sensitive and 
specific for the diagnosis of PE especially in the low and 
intermediate clinical risk groups. 

• There is a risk of PE in those with a negative CTPA and a high 
clinical suspicion for PE (up to 5 percent when a ≤64 detector 
row multidetector CT [MDCT] is used), such that further 
testing may need to be considered.



• CTPA is traditionally considered most accurate for the 
detection of large, main, lobar, and segmental PE, and less 
accurate for the detection of smaller, peripheral subsegmental
PE (SSPE). Newer scanners with increased resolution have 
increased the detection of smaller emboli.



• One commonly cited benefit of CTPA is its ability to detect 
alternative pulmonary abnormalities that may explain the 
patient's presenting symptoms and signs



Ventilation perfusion scan

• V/Q scanning is mostly reserved for patients in whom CTPA is 
contraindicated or inconclusive, or when additional testing is 
needed.

• A normal chest radiograph is usually required prior to V/Q 
scanning. Scans performed on patients with abnormal chest 
radiographs more likely to result in false positives as the 
images rarely appear normal or low probability of PE in such 
patients. The patient is asked to lie still for 30 to 60 minutes 
for a V/Q scan. The approximate effective radiation dose is less 
than 2 mSv.



• Although perfusion scanning alone is sometimes performed in 
limited cases, data to support its use in the diagnosis of PE are 
limited.



• Catheter-based pulmonary angiography is more invasive and 
slightly less sensitive than CTPA, and is usually reserved for 
patients where a concurrent therapeutic intervention is 
planned. Occasionally, echocardiography can be used when a 
rapid or presumptive diagnosis is needed in emergent 
circumstances but does not directly diagnose PE.



Lower-extremity ultrasound 
with Doppler
• A new diagnosis of DVT in the setting of symptoms consistent 

with PE is highly suggestive, although not definitively 
diagnostic, of PE. However, Doppler ultrasonography is not 
generally used as an initial test in the evaluation of suspected 
PE.



• If lower-extremity Doppler ultrasonography is positive, 
patients can be treated (usually anticoagulation).

• If Doppler ultrasonography is negative and the clinical 
suspicion for PE is low or intermediate ,it is generally 
considered safe to withhold anticoagulation and monitor for 
DVT with serial ultrasonography until chest imaging can be 
performed (eg, after treatment of contrast allergy)



• Although the optimal frequency of serial exams is unknown, 
we suggest ultrasonography twice a week for two weeks.

• Six serial lower-extremity venous ultrasounds were performed 
over a two-week period, and anticoagulation was 
administered only if the ultrasonography was positive. At 
three months, fewer than 3 percent of patients developed PE.



• If Doppler ultrasonography is negative and the suspicion for PE 
is high, further imaging and/or or empiric anticoagulation 
should be attempted.



Catheter-based pulmonary 
angiography
• this procedure is infrequently used and reserved for rare 

circumstances for patients with a high clinical probability of 
PE, in whom CTPA or V/Q scanning is nondiagnostic and in 
whom a diagnosis determines an important clinical decision 
(eg, an intervention).

• Pulmonary angiography seems to be less accurate than CTPA 
and its diagnostic performance is highly variable and 
dependent on the experience of the operator.

• concurrent therapy is planned since it can combine diagnosis 
with therapeutic interventions aimed at clot lysis



Catheter-based pulmonary 
angiography
• mortality of the procedure is approximately 2 percent but <1 

percent for those who are hemodynamically stable.

• Morbidity occurs in approximately 5 percent of patients and is 
usually related to catheter insertion, contrast reactions, 
cardiac arrhythmia, or respiratory insufficiency.



Echocardiography

• Echocardiography can diagnose PE when thrombus is 
visualized in the proximal pulmonary arteries, although this is 
a rare phenomenon. Although not definitive, the diagnosis of 
PE is supported on echocardiography by the presence of clot 
in the right heart or new right heart strain.

• if a rapid or presumptive diagnosis is required



• However, in most cases, particularly those who are 
hemodynamically stable, echocardiography is generally 
considered insensitive (since abnormalities are frequently 
absent in patients with PE) and nonspecific .

• Although echocardiography has limited value diagnostically, it 
is most useful for prognostic purposes in patients 
with confirmed PE (eg, new RV strain and RV thrombus are 
poor prognostic indicators)



• 30 to 40 percent of patients with PE have echocardiographic 
abnormalities indicative of RV strain or pressure overload and 
data  suggest that there is direct correlation between the 
extent of RV dysfunction and the degree of perfusion defects 
on lung scans . RV findings include:

• ●Increased RV size

• ●Decreased RV function

• ●Tricuspid regurgitation

• ●Abnormal septal wall motion

• ●McConnell's sign

• RV thrombus

• Pulmonary artery thrombus



• SPECT

• Preliminary studies suggest that SPECT is as sensitive as CTPA 
and more sensitive than V/Q scanning



• In a cohort of 79 patients with acute PE receiving 
anticoagulant therapy, complete clot resolution occurred in 40 
percent of patients within one week, 50 percent within two 
weeks, 73 percent within four weeks, and 81 percent by four 
weeks or longer . Resolution was quicker in larger (main and 
lobar) pulmonary arteries compared with smaller (segmental 
and subsegmental) vessels, particularly during the first week.



DIFFERENTIAL DIAGNOSIS

• heart failure, pneumonia, myocardial ischemia or infarction, 
pericarditis, acute exacerbations of chronic lung disease, 
pneumothorax, and musculoskeletal pain

• hypoxemia or respiratory distress out of proportion to 
obstructive symptoms or wheezing should prompt 
consideration of PE.
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Treatment



INITIAL APPROACH AND 
RESUSCITATION
• Assess hemodynamic stability

• Hemodynamically unstable PE, ie, high-risk or “massive” PE is 
that which presents with hypotension; hypotension is defined 
as a systolic blood pressure (BP) <90 mmHg for a period >15 
minutes or a drop in systolic blood pressure substantially 
below baseline (generally a drop of >40 mmHg, hypotension 
requiring vasopressors, or clear evidence of shock.



• Hemodynamically stable PE

• The initial approach should focus upon general supportive 
measures while the diagnostic evaluation is ongoing

• Peripheral intravenous access with or without intravenous 
fluids

• Oxygen supplementation

• Empiric anticoagulation depending upon the clinical suspicion 
for PE, risk of bleeding, and expected timing of definitive 
diagnostic tests



Hemodynamically unstable

• focus upon restoring perfusion with intravenous fluid 
resuscitation and vasopressor support, as well as oxygenation
and, if necessary, stabilizing the airway with intubation and 
mechanical ventilation.

• For most patients who become hemodynamically stable 
following resuscitation and in whom the clinical suspicion for 
PE is high, we prefer immediate anticoagulation 
with unfractionated heparin and prompt imaging for definitive 
diagnosis.

• For patients with a moderate or low suspicion for PE, the use 
of empiric anticoagulation depends upon the timing of 
diagnostic testing.
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• For patients with a high clinical suspicion for PE who are 
hemodynamically unstable (ie, systolic blood pressure <90 mmHg for 
>15 minutes, hypotension requiring vasopressors, or clear evidence of 
shock), and in whom transfer to radiology for a CTPA is considered 
unsafe, a portable perfusion scan can be done at some centers. When 
portable perfusion scanning or CTPA is not available or is unsafe, we 
prefer bedside echocardiography (transthoracic or transesophageal) to 
obtain a presumptive diagnosis of PE (right ventricle 
enlargement/hypokinesis, regional wall motion abnormalities that spare 
the right ventricular apex [McConnell’s sign], or visualization of clot) 
prior to the empiric administration of systemic thrombolytic therapy (ie, 
reperfusion therapy). If bedside echocardiography is delayed or 
unavailable, the use of thrombolytic therapy as a life-saving measure 
should be individualized; if not used, the patient should receive empiric 
anticoagulation. The initiation of anticoagulation should not be delayed 
while considering other, more aggressive interventional therapies. We 
suggest a similar approach for select patients with known PE whose 
course becomes complicated by hypotension during anticoagulation in 
whom the suspicion for recurrent PE despite anticoagulation is high.



Initial therapies

• Respiratory support:Supplemental oxygen should be 
administered to target an oxygen saturation ≥90 percent. 
Severe hypoxemia, hemodynamic collapse, or respiratory 
failure should prompt consideration of intubation and 
mechanical ventilation. Importantly, patients with coexistent 
right ventricle failure are prone to hypotension following 
intubation.



• Hemodynamic support

• IVF is first-line therapy for patients with hypotension. 
However, in patients with right ventricular (RV) dysfunction, 
limited data suggest that aggressive fluid resuscitation is not 
beneficial, and may be harmful .

• small volumes of IVF increase the cardiac index in patients 
with PE, while excessive amounts of IVF result in RV 
overstretch (ie, RV overload), RV ischemia, and worsening RV 
failure.



Vasopressors

• Intravenous vasopressors are administered when adequate 
perfusion is not restored with IVF. The optimal vasopressor for 
patients with shock due to acute PE is unknown, 
but norepinephrine is generally preferred

• Norepinephrine – Norepinephrine is the most frequently 
utilized agent in this population because it is effective and less 
likely to cause tachycardia [18]. Other alternatives 
include dopamine and epinephrine, but tachycardia, which 
can exacerbate hypotension, can occur with these agents [22].

•
Dobutamine

• it also results in systemic vasodilation which worsens 
hypotension, particularly at low doses [23,24]. To mitigate this 
effect, we typically initially add norepinephrine to dobutamine
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Empiric anticoagulation



Unacceptably high risk for bleeding :

For patients with absolute contraindications to anticoagulant 
therapy (eg, recent surgery, hemorrhagic stroke, active bleeding) 
or those assessed by their physician to be at an 
unacceptably high risk of bleeding (eg, aortic dissection, 
intracranial or spinal cord tumors), empiric anticoagulation 
should not be administered. The diagnostic evaluation should be 
expedited so that alternate therapies (eg, inferior vena cava filter, 
embolectomy) can be initiated if PE is confirmed.



• Typically, menstruation, epistaxis, and the presence of minor 
hemoptysis are not contraindications to anticoagulation but 
should be monitored during anticoagulant therapy.



• low molecular weight heparin (LMW heparin) may be chosen 
for patients with hemodynamically stable PE who do not have 
renal insufficiency in whom rapid onset of anticoagulation 
needs to be guaranteed (ie, therapeutic levels are achieved 
with four hours).



• While unfractionated heparin may be preferred by most 
experts in patients who are hemodynamically unstable in 
anticipation of a potential need for thrombolysis or 
embolectomy.

• LMW heparin is not contraindicated in this setting. Direct 
thrombin and factor Xa inhibitors should not be used in 
hemodynamically unstable patients.
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• Hemodynamically stable patients

• For those in whom the risk of bleeding is low, anticoagulant 
therapy is indicated.

• For those who have contraindications to anticoagulation or 
have an unacceptably high bleeding risk, placement of an 
inferior vena cava (IVC) filter should be performed



Copyrights apply



Patients with subsegmental PE

• most patients with SSPE should be anticoagulated similarly to 
those who present with symptomatic or large lobar defects.

• The optimal duration of anticoagulation is unknown but 
similar to patients with segmental or lobar PE, patients with 
SSPE should be treated for a minimum of three months.

• a small subset of patients with a single small defect (ie, seen 
on one image) in whom there is no evidence of proximal lower 
extremity DVT or evidence of thrombus elsewhere (eg, upper 
extremity clot) may reasonably opt for no anticoagulation, 
provided the risk of recurrence is considered low.



Hemodynamically unstable 
patients
• In patients with PE who are hemodynamically unstable or who 

become unstable due to recurrence despite anticoagulation, 
we suggest more aggressive therapies (ie reperfusion 
therapies) than anticoagulation including the following:

• Thrombolytic therapy is indicated in most patients, provided 
there is no contraindication

• Embolectomy is appropriate for those in whom thrombolysis 
is either contraindicated or unsuccessful (surgical or catheter-
based)



• Ambulation

• Early ambulation does not promote embolization and, when 
feasible, should be encouraged in most patients with acute PE, 
once the patient is definitively treated.

• Elastic graduated compression stockings — Elastic graduated 
compression stockings (GCS) are not routinely used in patients 
with DVT to prevent post-thrombotic syndrome (PTS)



PROGNOSIS

• if left untreated, PE is associated with an overall mortality of 
up to 30 percent compared with 2 to 11 percent in those 
treated with anticoagulation.

• The highest risk for events occurs within the first seven days; 
death and morbidity during this period are most commonly 
due to shock and recurrent PE.



Recurrence

• The cumulative proportion of patients with early recurrence 
while on anticoagulant therapy amounts to 2 percent at two 
weeks, and 6 percent at three months.



MONITORING AND FOLLOW-UP

• The most common laboratory test used to 
monitor unfractionated heparin is the activated partial 
thromboplastin time (aPTT) with a target range of 1.5 to 2.5 
times the upper limit of normal. Warfarin is monitored using 
the prothrombin time (PT) ratio usually expressed as the 
international normalized ratio (INR) with a goal INR of 2 to 3 
(target 2.5).
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• 80 unit/kg intravenous bolus of heparin followed by an 18 
unit/kg/hr infusion.

• Whatever regimen is used, an activated partial thromboplastin
time (aPTT) is generally obtained 6 hours after the bolus dose, 
6 hours after each prescribed dose adjustment, 



• Because maintenance of the aPTT within a rigidly defined 
range does not appear to increase the efficacy or safety of the 
drug, frequent dosage adjustments are not necessary once 
the dose has been stabilized within a therapeutic range. 

• bleeding during heparin therapy appears to be related to the 
presence of concurrent illness such as renal disease, a history 
of heavy alcohol consumption, aspirin use, and prior surgical 
procedures or peptic ulcer disease. 



• Subcutaneous LMWH :

• Standardized dosing can be a problem in patients at the 
extremes of body weight; because the drug is renally cleared, 
dose adjustments and monitoring with anti-factor Xa levels 
are necessary in patients with renal insufficiency 



• outpatient therapy :

• hemodynamically stable (without perceived need for 
thrombolysis or embolectomy), at low risk for bleeding, not 
hypoxemic, free of severe liver or kidney dysfunction, without 
severe pain or other reason for hospital admission and who 
did not develop PE while on anticoagulants or while pregnant



Outpatient anticoagulation

• Low risk of death – defined as pulmonary embolism severity 
index (PESI) class I or II

• No requirement for supplemental oxygen

• No requirement for narcotics for pain control

• No respiratory distress

• Normal pulse and blood pressure

• No recent history of bleeding or risk factors for bleeding

• No serious comorbid conditions

• Normal mental status with good understanding of risk and 
benefits, are not needle averse

• Absence of concomitant deep venous thrombosis



FONDAPARINUX 

• The dosing regimen used in these trials was straightforward: 
7.5 mg subcutaneously once daily in patients who weighed 
from 50 to 100 kg .

• As is the case for unfractionated heparin and LMWH, the 
treatment was continued for at least 5 days, during which 
time warfarin was administered. After 5 days and once 
warfarin was therapeutic, treatment with fondaparinux was 
stopped. 



DIRECT INHIBITORS OF FACTOR 
Xa AND OF THROMBIN 
• Rivaroxaban is a synthetic inhibitor of Xa that can be used in 

the acute phase of VTE treatment. 

• Rivaroxaban is safe and effective for the treatment of the 
acute phase, as well as the 3-month follow-up phase of 
treatment for PE and for DVT. However, the acute phase of 
VTE treatment with rivaroxaban lasts for 3 weeks, as opposed 
to the shorter acute phase used with parenteral agents. 
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• Typical initial doses in those with normal renal function are:

• ●Rivaroxaban 15 mg by mouth twice daily for 21 days 
followed by 20 mg once daily

• ●Apixaban 10 mg twice daily for seven days followed by 5 mg 
twice daily (2.5 mg twice daily for extended treatment beyond 
six months)

• ●Edoxaban 60 mg once daily

• ●Dabigatran 150 mg twice daily
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• Most patients with a first episode of venous 
thromboembolism (VTE; provoked or unprovoked) should 
receive anticoagulation for a minimum of three months.

• Extending anticoagulation beyond three months 
is NOT routinely considered in patients who have a provoked 
episode of VTE with the following: transient risk factors, 
assuming the risk factor is no longer present (eg, surgery, 
cessation of hormonal therapy), isolated distal DVT, 
subsegmental or incidental pulmonary embolism (PE), or 
those in whom the risk of bleeding is considered to be high



• In select populations, anticoagulation is extended to 6 or 
12 months (eg, phlegmasia cerulea dolens, a persisting but 
reversible risk factor), although the benefits of this are 
unproven.



• unprovoked proximal DVT, unprovoked symptomatic PE, 
active cancer, or antiphospholipid antibody syndrome in 
whom the risk of bleeding is low to moderate, we suggest 
indefinite anticoagulation rather than stopping therapy after 3 
to 12 months .

• In patients with a recurrent episode of unprovoked VTE, we 
recommend indefinite anticoagulation rather than stopping 
therapy after 3 to 12 months



COVID-19: Hypercoagulability

• Coronavirus disease 2019 (COVID-19) is associated with a 
hypercoagulable state associated with acute inflammatory 
changes and laboratory findings that are distinct from acute 
disseminated intravascular coagulation (DIC), save for those 
with very severe disease. Fibrinogen and D-dimer are 
increased, with typically only modest prolongation of the 
prothrombin time (PT) and activated partial thromboplastin
time (aPTT) and mild thrombocytosis or thrombocytopenia. 
The presence of a lupus anticoagulant (LA) is common in 
individuals with a prolonged aPTT. The pathogenesis of these 
abnormalities is incompletely understood, and there may be 
many contributing factors related to the acute inflammatory 
response to the disease.



Thrombosis risk

• The risk for venous thromboembolism (VTE) was markedly 
increased, especially during the early stages of the pandemic 
in patients in the intensive care unit (ICU), with early case 
series reporting prevalences of 25 to 43 percent in ICU 
patients, often despite prophylactic-dose anticoagulation. 
Later studies have reported risks in the range of 5 to 10 
percent in ICU patients and <5 percent in hospitalized medical 
patients. Pulmonary microvascular thrombosis and arterial 
thrombotic events such as stroke, myocardial infarction, and 
limb ischemia are also increased, but to a lesser extent than 
venous thrombosis



Evaluation

• Laboratory testing :

• CBC with platelet count, PT, aPTT, fibrinogen, and D-dimer.

• Repeat testing is done according to the patient's clinical status

• Outpatients do not require coagulation testing

• prognostic information



• Imaging:

• Imaging studies are appropriate for suspected VTE if feasible.

• Thromboprophylaxis :

• All individuals hospitalized for COVID-19 should receive 
thromboprophylaxis unless contraindicated

• Low molecular weight (LMW) heparin is preferred, 
but unfractionated heparin can be used if LMW heparin is 
unavailable or if kidney function is severely impaired.

• enoxaparin, 40 mg once daily (or, for individuals with weight 
>120 kg or BMI >35 kg/m2, 40 mg twice daily)

• after discharge : no thromboprophylaxis

https://www.uptodate.com/contents/heparin-unfractionated-drug-information?search=covid+and+pulmonary+embolism+&topicRef=127926&source=see_link
https://www.uptodate.com/contents/enoxaparin-drug-information?search=covid+and+pulmonary+embolism+&topicRef=127926&source=see_link


Patients not admitted to the 
hospital
• Anticoagulation is generally not used in outpatients

• thromboprophylaxis : prior VTE or recent surgery, trauma, or 
immobilization, noting that this practice is based on clinical 
judgment

• If thromboprophylaxis is used in an outpatient, we would use 
a regimen such as rivaroxaban 10 mg daily for 31 to 39 days . 
Antiplatelet agents are under study

https://www.uptodate.com/contents/rivaroxaban-drug-information?search=covid+and+pulmonary+embolism+&topicRef=127926&source=see_link

