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Introduction   
PE is a potentially lethal circumstance in which 

embolic material is present, Typically, a thrombus 

originates in one of the deep veins of the legs or pelvis, 

enters the lungs, a pulmonary artery or arteries are 

blocked, as a result, there is less blood flow and more 

pressure in the right heart ventricle. Deep vein 

thrombosis as well as pulmonary embolism be two 

signs in affluent nations, venous thromboembolism is 

 

 
 
 
 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

The third most frequent cardiovascular illness. 

Because of the non-specific symptoms and wide 

variety in clinical manifestations of patients suspected 

of having PE, PE is difficult to identify in patients 

ranging from being asymptomatic to patients suffering 

from cardiogenic shock [1]. The transition to 

outpatient therapy is projected to save money in the 

healthcare industry expenditures while also improving  
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ABSTRACT    

A frequent and possibly fatal kind of venous thromboembolic illness is pulmonary embolism (PE). It is a significant issue for public 

health. A typical diagnosis as a primary care in an emergency room is pulmonary embolism (PE). Additionally, it makes up a sizable 

portion of the patients admitted to hospital wards. In selected low-risk individuals with acute PE, there is mounting evidence that 

outpatient therapy, or treatment without hospitalization, is practical, safe, and efficient. PE patients may be risk-classified and given 

an early release from the emergency department. As a result, there are more hospital beds available for other patients, which lowers 

treatment expenses for the healthcare system. There is growing support for the outpatient care of low-risk, hemo-dynamically stable 

patients with acute symptomatic pulmonary embolism (PE).  There is assistance in identifying patients who are eligible for outpatient 

(primary) care. This move has been made easier by the accessibility and simplicity of direct oral anticoagulants. Acute PE is currently 

mostly treated with direct, non-vitamin K-dependent oral anticoagulants. In comparison to vitamin K antagonists, they have been 

demonstrated to simplify initial and prolonged anticoagulation regimes while lowering the risk of bleeding. In this consensus practice 

document, we present a thorough analysis of primary care in the diagnosis, treatment, and follow-up of acute PE. 
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Patient quality of life by reducing hospitalizations. 

However, it is unclear what part the general 

practitioner or primary care doctor will play in this 

growth [3]. The literature only describes their 

involvement in deciding which individuals with a 

suspected PE patients ought to be referred for 

diagnostic imaging or final therapy. [4] It has long 

been customary to move patients who have suspected 

PE to a higher level of care. The receiving specialist or 

hospital-based emergency physician often decides 

which acute PE patients are suitable for ambulatory 

treatment starts anticoagulation, arranges for house 

release, as well as establishes careful monitoring [5]. 
It is becoming less frequent for some low-risk 

individuals to be routinely hospitalized as the initial 

point of treatment for newly diagnosed patients, 

chronic diseases, Acute pulmonary embolism (PE) 

accompanied with symptoms. A recent controlled 

pragmatic study at community hospitals in the United 

States, as well as a global in academic medical 

institutes, randomized controlled trial, are two 

instances of the expanding body of evidence 

supporting outpatient therapy (without 

hospitalization). It has involved numerous nations and 

varied sorts of health care systems. Specialty societies 

all throughout the globe encourage outpatient 

(ambulatory) treatment for qualified low-risk 

individuals. By avoiding needless hospitalization, the 

practice enhances resource management within the 

healthcare industry and protects patients from the 

expenses, hassles, and hazards involved. Regarding 

who and in which clinical settings can identify 

individuals who qualify for outpatient therapy, little be 

known. A stable, mobile patient with problems linked 

to PE may visit a main care office, a specialist office 

(or primary care clinic), or the Emergency Department 

(ED)). Anticoagulation, as well as assessing outpatient 

eligibility, confirmation of diagnosis, patient and 

family education, Comprehensive outpatient PE 

therapy includes all of these components, as well as 

careful planning for report on. For this degree of 

attention, the doctor must integrate laboratory, 

radiological, pharmaceutical, and educational 

resources [6]. Nonetheless, the primary care physician 

has the tools it is crucial to maintain outpatient PE 

therapy after the initial diagnostic examination 

without referring every patient with PE to a higher 

level of care. Today, using established methods for 

risk stratification, it is simple to identify people with 

acute PE who can be handled safely outside of the 

hospital. The development of oral anticoagulants that 

are either direct or indirect -vitamin K. This might 

lessen the need for injectable drugs, has further eased 

the treatment of PE. For professional guidance and 

management recommendations, thrombosis specialists 

can frequently be accessed remotely in clinical 

settings. Some care delivery systems are beginning to 

implement comprehensive primary care-based 

outpatient PE treatment [7].  

Epidemiology 

About one third of patients with symptomatic venous 

thromboembolism who also have PE present with it 

each year (1-2 per 1,000). PE is relatively rare in 

children, However, its incidence increases rapidly in 

individuals over 75 years old, reaching about 500-600 

cases per 100,000 persons [8]. Overall, both men and 

women are afflicted equally, however due to the 

disease's relation to pregnancy and the higher risk 

associated with the use of oral contraceptives, males 

are impacted more than women, Women of 

reproductive age are at a slightly higher risk of PE. 

Men are more likely than women to develop PE as they 

age. If left untreated, PE-related mortality can reach 

25%, although with proper anticoagulant medication, 

this incidence drops to roughly 2-8% in the three 

months after diagnosis [8].  
Prognosis for the near future 

Patients suffering from pulmonary embolism used to 

be hospitalized for a minimum of five to seven days. 

First-line therapy, which involves intravenously 

injected heparin, and worries about the high risk of 

mortality were factors in the length of the 

hospitalization. However, with the addition of low 

molecular weight heparin (subcutaneously given) and, 

more recently, oral anticoagulants, pulmonary 

embolism can now be treated as an outpatient 

treatment. Additionally, we now understand that 

pulmonary embolism does not always take the 

dramatic path of hemodynamic instability and shock, 

with a high risk of death if treatment is not started right 

away. Finding individuals with low mortality risk may 

open up the possibility of outpatient care in a primary 

care environment [9].  
Prognostic ratings for short-term risk guiding 

practice 

The chances of dying shortly after a pulmonary 

embolism is detected should be considered. According 

to the most recent data, the best line of action is to 

determine the patient's PESI score. Candidates for 

outpatient therapy include people having a PESI score 

of 85 or below and no hypoxia, hemodynamic 

instability, or a history of substance abuse, or any other 

disease that might render anticoagulant treatment 

contraindicated. Patients who are at minimal risk of 
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short-term failure mortality after being discharged 

from the emergency department or hospital as soon as 

possible (within 24 hours, if possible) can seek care 

from their primary care physician. In individuals using 

vitamin K antagonists, this frequently necessitates 

monitoring the international normalized ratio, 

ensuring that low-molecular-weight heparin is 

delivered subcutaneously for at least five days, as well 

as a five-day course of low-molecular-weight heparin. 

And early detection of therapy failure, such as 

recurrent pulmonary embolism or hemorrhage, with 

required hospital readmission [9]. There were 1021 

people who had deep vein thrombosis or pulmonary 

embolism were studied was analyzed by Douketis and 

colleagues (2010) to determine the factors that 

contribute to treatment failure. Twenty eight (3%) 

patients had significant bleeding during the first three 

months of therapy, 58 (6%) individuals experienced a 

repeat episode while using an anticoagulant. The 

majority of these treatment failures occurred within 

the first few weeks of therapy: within three weeks, 

75% of major bleeding difficulties occurred, and 72% 

of repeated instances occurred. Cancer, as identified 

by Douketis and coworkers, chronic heart disease, 

chronic respiratory disease. In a multivariable study, 

Renal, hepatic, gastrointestinal, neurologic, 

hematologic, and multisystem disease were all linked 

to an increased risk of recurrent sickness when using 

anticoagulant therapy. Primary care physicians must 

consequently keep a watchful eye out for treatment 

failures among patients suffering from these disorders, 

particularly during the first three weeks of therapy 

[10]. The 2019 ESC acute PE guidelines include 

specific, organized, and evidence-based criteria for PE 

patients eligible for primary care clinic management. 

These patients must have stable hemodynamics and be 

classed as low risk by reliable prognostic approaches. 

The ESC suggests using the well-studied Pulmonary 

Embolism Severity Index (PESI) or its condensed 

variant simplified PESI (sPESI), which includes both 

received considerable validation in academic and 

social settings [11]. This risk assessment tool 

"integrates baseline markers of acute PE episode 

severity with aggravating conditions and the patient's 

comorbidity [12]. A class I-II PESI or sPESI of 0 

generally implies low-risk PE as illustrated in (Table 

1) [13]. For outpatient therapy, patients should not 

exhibit right ventricular dysfunction on CTPA or 

echocardiography. To guarantee accurate follow-up, 

any psychological, economical, and geographical 

barriers to treatment must also be considered [2]. In 

terms of resources, this specific primary care clinic 

gives immediate access to laboratory services, services 

in radiology and anticoagulant management, as well as 

expert advice. Collaboration on decision-making and 

consultation with a thrombosis specialist, beginning 

adequate anticoagulation, providing ongoing patient 

and family education, all of these elements are critical 

components of patient-centered, collaborative clinical 

treatment. The same logistical requirements apply to 

all clinic-based management of patients with low-risk 

deep vein thrombosis. They need a large investment of 

time and money and may be beyond the reach of many 

primary care clinics. In other circumstances, 

transferring to a higher level of care may be the best 

option [6].  
Diagnostic strategies 

There are two guiding concepts for the PE diagnosis 

process. First, because PE can be lethal, and 

anticoagulation raises the risk of severe bleeding, it is 

crucial to accurately and quickly identify individuals 

with PE. As a result, patients who receive a mistaken 

diagnosis run the danger of bleeding out, which can 

potentially be deadly, or of dying from PE. Second, 

improper therapy of suspected PE may result from the 

use of isolated diagnostic tests. Due to these factors, it 

is recommended to use integrated diagnostic 

techniques that incorporate a number of diagnostic 

tests. Implementing such standardized procedures is 

strongly advised because doing so is connected with a 

significantly reduced risk of problems from using a 

validated diagnostic work-up [8].  
Clinical probability assessment 

In general, the clinical suspicion that should direct the 

preliminary test selection serves as the starting point 

for any diagnostic technique. Prior to the invention of 

objective testing, the clinical history and physical 

examination were the mainstays of PE diagnosis [14]. 

Unfortunately, due to the lack of specific symptoms 

and indicators, PE cannot be clinically diagnosed or 

ruled out. However, it has long been known that 97% 

of people with established PE have unexplained 

dyspnea and/or chest pain. This may help to increase 

the likelihood of PE and select patients for extra 

diagnostic testing [15]. As a consequence of the 

clinical history and physical examination information, 

as well as extra information gleaned from 

conveniently available laboratory testing, should be 

evaluated. Imaging modalities as chest radiography, 

electrocardiography, and ultrasound are used in the 

diagnosis of PE, and arterial blood gas analysis are 

employed. 
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Feature  
 

(n = 1880) 

 
 

(n = 528) 

Dyspnoea 50% 51% 

Pleuritic chest pain 39% 28% 

Cough 23% 23% 

Substernal chest pain 15% 17% 

Fever 10% 10% 

Haemoptysis 8% 4% 

Syncope 6% 6% 

Unilateral leg pain 6% 5% 

Signs of DVT (unilateral extremity 

swelling) 
24% 18% 

Table (1): Clinical characteristics of patients with suspected PE in the emergency department. 
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The combination of clinical and laboratory data might 

indicate a diagnosis other than PE, or it could raise 

clinical suspicion of PE. The current Task Force 

proposes that each patient's pre-test clinical likelihood 

of pulmonary embolism be objectively evaluated, and 

that D-dimer measurements be conducted if the pre-

test clinical risk of pulmonary embolism is low or 

moderate. This is true despite the fact that PE 

diagnostic procedures might differ substantially 

between clinical scenarios and specific conditions. In 

most cases, diagnostic chest imaging should be done 

to predict the likelihood of PE following a test. More 

testing is required when the post-test probability of PE 

is neither too low nor too high to provide treatment 

recommendations [16]. 

D-dimer testing: The breakdown product of cross-

linked fibrin, fibrin D-dimer, is increased when both 

fibrinolysis and coagulation are simultaneously 

activated. Therefore, a normal D-dimer test (typically 

less than 500 g/ml) provides a substantial PE or deep 

vein thrombosis has a poor prognosis. Endogenous 

fibrin synthesis can be increased by a number of 

circumstances, including cancer, inflammation, 

infection, pregnancy, and chronic illnesses. As a 

result, increased plasma D-dimer levels have a limited 

positive predictive value for PE and DVT. The clinical 

likelihood of PE and the specific type of D-dimer test 

used must be considered when appraising the 

usefulness of D-dimer measurement in the diagnostic 

work-up of each patient. PE is adequately excluded 

when a negative D-dimer test result from any 

technology is combined with a low likelihood clinical 

assessment. If D-dimer was detected using a high-

sensitivity ELISA test, PE would be fairly eliminated 

with an intermediate clinical probability. Untreated 

people with a negative D-dimer and a low or moderate 

clinical likelihood had a 1% risk of PE or DVT in 3 

months A concurrently negative D-dimer test, on the 

other hand, does not rule out PE if clinical examination 

indicates a high risk of PE. To rule out one pulmonary 

embolism event in a patient with suspected PE, D-

dimer levels must be assessed three (in the emergency 

room) to ten (in hospitalized patients). It suggests that 

D-dimer testing should only be utilized in outpatients 

or patients in the emergency room with a low or 

moderate clinical risk of pulmonary embolism. As the 

severity of the pulmonary embolism grows, D-dimer 

tests become more sensitive. Patients with PE 

involving the pulmonary trunk and lobar arteries, as 

well as perfusion scan anomalies affecting 50% of the 

pulmonary circulation, had the highest D-dimer values 

[17, 18].  
The safety of outpatient treatment for patients with 

pulmonary embolism 

Two comprehensive evaluations on the security of 

treating pulmonary emboli as outpatients in patients at 

low risk for immediate consequences were released in 

2008 and 2009. The 2008 evaluation by Janjua and 

colleagues was based on six observational studies 

including 593 outpatients. Squizzato and colleagues' 

2009 review included the same six investigations as 

well as five more observational studies, totaling 928 

patients with pulmonary embolism. The PESI model 

was not used in any of the 11 included trials to find 

patients who were at low risk of negative outcomes 

[19, 20]. Instead, they used standards for hypoxia and 

hemodynamic instability.  

Patients who underwent outpatient therapy had 

excellent short-term prognosis: During the 7-10 day 

follow-up period, no fatal pulmonary emboli occurred. 

However, both evaluations stated because their 

findings were founded on tiny research, some of which 

have poor methodological quality (for example, a lack 

of uniform risk-assessment technique). Different 

treatment regimens in different studies, and a lack of 

randomized research), and that their conclusions were 

thus subject to limitations. The inclusion criteria for 

the diagnosis of pulmonary embolism may vary 

depending on the specific guidelines or protocols 

followed by healthcare professionals. However, some 

common values for different items of inclusion criteria 

in the diagnosis of pulmonary embolism may include: 

Symptoms: Presence of symptoms such as sudden 

onset of shortness of breath, chest pain, cough, or 

hemoptysis (coughing up blood). 

Vital signs: Systolic Blood Pressure (SBP): Typically 

above 90 mmHg. 

Diastolic Blood Pressure (DBP): Typically above 60 

mmHg. 

Heart Rate: Usually elevated, but no specific cutoff 

value. 

Respiratory Rate: Usually elevated, but no specific 

cutoff value. 

Oxygen Saturation: Typically above 90% on room air. 

D-dimer levels: D-dimer is a blood test that measures 

the presence of a substance released when a blood clot 

dissolves. Elevated D-dimer levels may indicate the 

possibility of a pulmonary embolism. However, the 

specific cutoff value may vary depending on the 

laboratory and the clinical context. Imaging findings: 

Imaging tests like computed tomography pulmonary 

angiography (CTPA) or ventilation-perfusion (V/Q) 

scan may be used to visualize the blood vessels in the 

lungs and detect any obstruction caused by a clot. It is 

important to note that these values are general 

guidelines and may differ based on individual patient 

characteristics, clinical judgment, and specific 

guidelines followed by healthcare professionals. The 

diagnosis of pulmonary embolism should be made by 

a qualified healthcare provider based on a combination 

of clinical assessment, risk factors, symptoms, and 

diagnostic tests [11]. 
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The PESI approach was used to find patients in 

Aujesky and colleagues' randomized controlled trial 

who were at low risk of passing away soon [11]. 

Patients that were low risk and met the inclusion 

criteria (e.g., no hypoxia, hemodynamic instability, 

etc.), or anticoagulant medication contraindications) 

were randomly allocated to receive care either in- or 

out-patient. In both groups, the death rate (0.6%) was 

the same. The selection criteria employed to determine 

low-risk individuals appear to be the main cause of the 

contradictory outcomes from these two trials. A 

proven risk assessment technique, like the PESI model 

employed by Aujesky and colleagues, wasn't used by 

Otero and colleagues. In fact, in the experiment by 

Otero and colleagues, 55% of patients were 

determined to be acceptable for outpatient treatment, 

but in the trial by Aujesky and colleagues, 30% of 

patients got outpatient care, showing that stricter 

criteria were applied in the later trial [11].  

Risk Stratification in Low-Risk People 

Risk classification underpins the therapy of PE 

patients, early detection of hemodynamic instability 

signs identifies patients at high risk of dying in the 

hospital. The first diagnostic evaluation of non-high-

risk individuals should be followed by a further 

classification of patients into intermediate-risk 

patients and low-risk patients. This difference is made 

possible by the use of clinical assessments such as the 

Pulmonary Embolism Severity Index (PESI), whose 

simplified form (sPESI) simply assigns a score of "0" 

to people who are at low risk. Patients at intermediate 

risk are classified as high-intermediate risk if they 

have both right ventricular dysfunction (detected on 

cardiac scans by transthoracic echocardiography or 

CT angiography) and elevated circulating troponin 

levels, while they are classified as low-intermediate 

risk if only one of the two parameters is present. 

Patients who are clinically assessed as low risk but 

have symptoms of right ventricular dysfunction (36% 

of the time) or greater cardiac troponin levels (26% of 

the time) should be classed as intermediate-low risk to 

avoid premature discharge [13]. Early discharge may 

really be thought about in low-risk individuals who 

don't exhibit troponin increase or right ventricular 

failure on echocardiography. The latest findings 

research on Home Treatment of Pulmonary Embolism, 

This includes almost 500 individuals with PE, support 

this method. The decision for "intermediate-high risk" 

patients is the most difficult. Reperfusion treatment is 

not currently indicated, but intensive care unit 

monitoring of the patient is advised in order to quickly 

spot and address any early signs of the high-risk 

condition's development [21].  

 

 

Patients with Pulmonary Embolism Who Are 

Eligible for Primary Care 

If a primary care physician wishes to deliver complete 

therapy to a few patients who have just been diagnosed 

with acute PE, the next step is to establish eligibility 

for outpatient management. The CHEST eligibility 

requirements for outpatient services are easy and 

uncomplicated. The patient must be "clinically stable 

with enough cardiopulmonary reserve; no 

contraindications, such as recent hemorrhage; the 

patient must have "severe renal or hepatic illness, or 

severe thrombocytopenia; be anticipated to cooperate 

with therapy; and feel well enough to be treated at 

home" [6]. Health literacy, motivation, and 

psychological stability are requirements for treatment 

compliance and are frequently taken into account 

when determining eligibility for outpatient PE 

research. Many prognostic models are available to 

help doctors identify low-risk individuals who may be 

candidates for outpatient treatment. The PE Severity 

Index and its condensed form, the reduced PE Severity 

Index, are the most thoroughly tested devices for 

guiding disposal decisions. Both indices provide 30-

day all-cause mortality estimates. The simplified PE 

Severity Index finds fewer people who are candidates 

for outpatient treatment than the original. However, 

because it is easier to remember than the original, the 

distinction is less relevant in the age of computerized 

clinical decision-support aids that automatically fill. 

The PE Severity Index has been integrated into the risk 

stratification approach of the European Society of 

Cardiology. Short-term mortality projections are 

associated with reasonable grounds against 

ambulatory therapy when employed in site-of-care 

decision making, as established in a number of 

research [6].  
Following Management 

For the majority of patients, direct oral anticoagulants 

are the first line of therapy. According to randomized 

trials, direct oral anticoagulants, which do not require 

monitoring and are equally effective as vitamin K 

antagonists in decreasing the incidence of recurrent 

venous thromboembolism, also have a reduced risk of 

major bleeding. Due to the lack of direct oral 

anticoagulant comparisons, pharmacologic qualities 

as well as patient characteristics and preferences (such 

as co-occurring medical conditions and a preference 

for once-daily or twice-daily treatment) are used to 

choose the best agent. Trials show that the direct oral 

anticoagulants apixaban, edoxaban or rivaroxaban 

when used as an alternative in cancer patients 

undergoing low-molecular-weight heparin therapy are 

both safe and effective. Antiphospholipid syndrome, 

which occurs in people with severe renal or liver 

illness, triple-positive, very high antibody titers, or a 

history of arterial thrombosis, vitamin K antagonists 
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are selected over Anticoagulants that are taken orally. 

Because vitamin K antagonists and direct oral 

anticoagulants reach the placenta and are linked to 

poor pregnancy outcomes, they should be avoided. 

Low-molecular-weight heparin can be used to treat 

pulmonary embolism in pregnant women [22]. 

Timely Follow-up 

After being sent home for the first time, it's critical to 

follow up as soon as possible to monitor symptom 

management, review the anticoagulant therapy's 

efficacy and side effects, and continue educating 

patients about their condition, how to treat it, and how 

to avoid problems and recurrence [23]. The majority 

of clinical treatment pathways and outpatient PE 

studies call for a first outpatient clinic visit within 

seven days. The patient's individual needs can be 

addressed in the subsequent follow-up. Monitoring for 

recurrence and the onset of chronic thromboembolic 

pulmonary hypertension is an additional component of 

long-term treatment for those who have had PE. The 

elements of long-term outpatient PE management, 

which frequently occur after release from the ED or 

hospital, are well within the nation's designated 

primary care scope [24].  

The Advantages and Disadvantages of Complete 

Primary Care-based Pulmonary Embolism 

Management 

At the patient level, the advantages of comprehensive 

primary care-based outpatient PE treatment are 

projected. These include avoiding care transitions that 

might jeopardize patient safety and maintaining 

continuity of care during PE treatment. Additional 

significant patient-centered outcomes include 

maximizing time spent at home and minimizing ER 

and hospital visits. Additionally, it will reduce 

patients' out-of-pocket expenses in the US, which can 

be significant. These patient-level characteristics may 

improve the patient's quality of life and satisfaction 

with care. Lower total health care expenditures and 

improved hospital resource management may also 

help the public health sector [6]. However, it is unclear 

how the risks of this more modern technique relate to 

unforeseen Emergency room visits and hospitalization 

Short-term severe hemorrhage, recurrent venous 

thromboembolism, and death are all risks.  There has 

been limited study on comprehensive PE treatment in 

primary care settings. [6]. 

Conclusion 

This study presents primary care-based PE treatment 

as a unique, workable strategy for a subset of low-risk 

ambulatory patients, avoiding the need for care 

transfers to the emergency room, hospital, or inpatient 

environment. With an appropriate low-risk patient, an 

experienced doctor who can accommodate their 

schedule, if accompanied with a supportive practice 

environment, this exclusive primary care clinic-based 

technique may be a safe and successful option. Simple 

access to diagnostic tests, modern imaging, and 

attentive follow-up. It is uncertain which low-risk 

patients respond best to this form of therapy and how 

its clinical outcomes compare to standard ED 

transfers. Comprehensive primary care-based PE 

therapy should result in lower healthcare expenditures, 

better patient follow-up, and improved outcomes if 

done effectively. 
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