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Abstract

Anticoagulant drugs play a role, in preventing and treating blood clotting
disorders. This article offers an in depth look at four prescribed anticoagulants;
aspirin, warfarin, heparin and apixaban. We delve into how they work, when
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INTRODUCTION

Thromboembolic disorders, which are defined by the accumulation of thrombi in blood arteries, are a major global health
concem. If left untreated, some disorders such as ischemic stroke, pulmonary embolism, atrial fibrillation, and deep vein
thrombosis can lead to significant morbidity and mortality. In order to lower the risks involved and enhance patient
outcomes, anticoagulants are essential in both preventing and treating these thrombotic episodes [1].

The purpose of this article is to provide a comprehensive overview of the four commonly used anticoagulant drugs:
aspirin, warfarin, heparin, and apixaban. Healthcare professionals can gain insight into the unique properties of each drug
by studying its mechanism of action, indications, dosage regimens, pharmacokinetics, side effects, and monitoring
requirements. This understanding enables informed treatment decisions to optimize treatment outcomes while minimizing
the risk of bleeding complications [2].

Aspirin is a widely used and inexpensive drug that acts as an antiplatelet agent by inhibiting the production of
thromboxane A2. It is used for a variety of indications, including the prevention of cardiovascular events such as
myocardial infarction and stroke. Warfarin is a vitamin K antagonist that impairs the coagulation cascade by disrupting
the synthesis of vitamin K-dependent coagulation factors. It is commonly used to prevent and treat patients with venous
thromboembolism and atrial fibrillation [3].

Heparin functions as a direct inhibitor of thrombin or factor Xa and is obtainable in both standard and low molecular
weight forms. It is employed in a number of clinical contexts, including the management of acute deep vein thrombosis
and specific surgical operations. An alternative to conventional anticoagulant medication is apixaban, a direct oral
anticoagulant that targets factor Xa directly. It is recommended for treating venous thromboembolism and preventing
stroke and systemic embolism in nonvalvular atrial fibrillation [4].

Comparing these anticoagulant medications allows for a critical analysis of their efficacy, safety profiles, and clinical
considerations. Factors such as the specific indications, dosing regimens, pharmacokinetics, adverse effects, and
monitoring requirements must be carefully considered when selecting the most appropriate therapy for an individual
patient. By examining the advantages and disadvantages of each medication, healthcare professionals can tailor treatment
strategies to optimize patient care [5].

In conclusion, anticoagulant medications, including aspirin, warfarin, heparin, and apixaban, play a vital role in the
prevention and treatment ofthromboembolic disorders. This paperprovides a comprehensive review of these medications,
facilitating a comparative analysis of their characteristics. Such knowledge equips healthcare professionals with the
necessary information to make informed decisions, ensuring the best possible outcomes for patients requiring
anticoagulant therapy [6].
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ASPIRIN
2.1 Mechanism of Action
Aspirin, also known as acetylsalicylic acid, exerts its anticoagulant effects through its action as an antiplatelet agent. It
irreversibly inhibits the enzyme cyclooxygenase (COX), specifically COX-1, leading to a reduced production of
thromboxane A2. Thromboxane A2 promotes platelet aggregation and vasoconstriction, so by inhibiting its synthesis,
aspirin reduces platelet activation and subsequent clot formation [6].
2.2 Indications
Aspirin has a wide range of indications in the prevention and treatment of cardiovascular and cerebrovascular events. It
is commonly used in the following situations:

e  Prevention of cardiovascular events: Aspirin is recommended for primary prevention in individuals at high risk
of cardiovascular disease, such as those with diabetes, hypertension, or hyperlipidemia. It is also utilized for
secondary prevention in patients with a history of myocardial infarction, stroke, or peripheral artery disease.

e Acute coronary syndromes: Aspirin is a key component of the initial management of acute coronary syndromes,
including unstable angina and myocardial infarction.

e Ischemic stroke prevention: It is prescribed for the prevention of ischemic stroke in patients with transient
ischemic attacks (TIAs) or certain risk factors.

e Rheumatic heart disease: Aspirin can be used as part of the treatment regimen for rheumatic heart disease and
rheumatic fever [7].

2.3 Dosing Regimens
The dosing regimens for aspirin may vary depending on the indication. Commonly used regimens include:
e Primary prevention of cardiovascular events: A daily dose of 75-150 mg is typically recommended.
e Secondary prevention of cardiovascular events: The recommended dose ranges from 75 mg to 325 mg per day.
e Acute coronary syndromes: Initial loading doses of 160-325 mg are often administered, followed by a
maintenance dose of 75-150 mg per day [8].

2.4 Pharmacokinetics

Aspirin is rapidly and completely absorbed in the gastrointestinal tract following oral administration. It undergoes rapid
hydrolysis in the liver to form salicylic acid, its active metabolite. The elimination half-life of aspirin is approximately
15-20 minutes, while salicylic acid has a longer half-life of 2-3 hours. It is important to note that aspirin irreversibly
acetylates platelet COX-1, resulting in an antiplatelet effect that lasts for the entire lifespan of the platelet (7-10 days). (7)

2.5 Adverse Effects
While aspirin is generally well-tolerated, it can cause several adverse effects, including:
e Gastrointestinal effects: Aspirin can irritate the gastric mucosa, leading to gastrointestinal bleeding, ulcers, and
dyspepsia. Enteric-coated or buffered formulations may help reduce these effects.
e Bleeding: Aspirin's antiplatelet effect can increase the risk of bleeding, particularly in individuals undergoing
invasive procedures or those with pre-existing bleeding disorders.
e Hypersensitivity reactions: Although rare, aspirin can trigger allergic reactions, including bronchospasm,
angioedema, or anaphylaxis, especially in individuals with aspirin-exacerbated respiratory disease (AERD).
¢ Renal effects: Prolonged and high-dose aspirin use may rarely cause renal toxicity or worsen renal function in
susceptible individuals [9].

2.6 Monitoring Requirements

There are no specific laboratory monitoring requirements for aspirin therapy in routine clinical practice. However, in
cases where aspirin is used for acute coronary syndromes or high-dose regimens, monitoring platelet function tests (e.g.,
VerifyNow® assay, Platelet Function Analyzer) may be considered to assess the adequacy of platelet inhibition.
Additionally, regular monitoring of renal function and gastrointestinal symptoms may be warranted in certain patient
populations or those at increased risk of adverse effects.

It is important to consider the individual patient's clinical characteristics, medical history, and the potential risks and
benefits of aspirin therapy when determining the appropriate dosing, monitoring, and duration of treatment. Close
collaboration with healthcare professionals and adherence to evidence-based guidelines are essential for optimal aspirin
therapy management [10].

WARFARIN

3.1 Mechanism of Action
An oral anticoagulant called warfarin functions as a vitamin K antagonist. It prevents the liver from synthesizing the
vitamin K-dependent clotting factors (I, VII, IX, and X). Sufficient amounts of vitamin K are required for thes e clotting
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factors to go through the carboxylation process, which is what activates them. Warfarin prevents the synthesis of
functional clotting factors by reducing the availability of active vitamin K through the inhibition of vitamin K epoxide
reductase, an enzyme that recycles vitamin K. This has an anticoagulant effect and lengthens the clotting time [11].
3.2 Indications
Warfarin is used in various clinical settings for the prevention and treatment of thromboembolic disorders, including:
e \enous thromboembolism (VTE): Warfarin is commonly prescribed for the treatment and long-term prevention
of deep vein thrombosis (DVT) and pulmonary embolism (PE).
o Atrial fibrillation (AF): Warfarin is indicated for stroke prevention in patients with nonvalvular atrial fibrillation,
particularly those with additional risk factors.
e Mechanical heart valves: Warfarin is often required for individuals with mechanical heart valves to prevent
thromboembolic complications.
e Hypercoagulable states: In patients with certain inherited or acquired hypercoagulable conditions, warfarin may
be used for long-term anticoagulation [12].

3.3 Dosing Regimens

Warfarin dosing is highly individualized and requires careful monitoring. The initial dose is influenced by factors such as
the patient's age, weight, indication for therapy, concomitant medications, and baseline coagulation status. The dosing is
typically adjusted based on regular monitoring of the international normalized ratio (INR), a standardized measure of
blood clotting time.

The goal of warfarin therapy is to maintain the INR within a target therapeutic range specific to the indication. For most
indications, a target INR of 2.0-3.0 is recommended. However, higher target ranges (e.g., INR 2.5-3.5) may be necessary
for certain patients, such as those with mechanical heart valves [13].

3.4 Pharmacokinetics

Warfarin is well-absorbed following oral administration. It undergoes extensive hepatic metabolism, primarily via the
cytochrome P450 enzyme system, particularly CYP2C9. Genetic variations in CYP2C9 can influence warfarin
metabolismand dose requirements. The drug has a long half-life of approximately 36-42 hours, necessitating several days
to achieve a stable therapeutic effect.

Warfarin interacts with many medications, herbal supplements, and dietary factors, which can alter its pharmacokinetics
and increase the risk of bleeding or reduce anticoagulant efficacy. Regular monitoring of the INR is crucial to ensure
appropriate dosing adjustments and maintain therapeutic levels [14].

3.5 Adverse Effects

Warfarin therapy carries a risk of bleeding complications, which can range from minor bruising to life-threatening
hemorrhages. Other adverse effects include:

e Drug interactions: Warfarin has numerous interactions with medications, including antibiotics, antifungals,
nonsteroidal anti-infllmmatory drugs (NSAIDs), and others, which can potentiate or inhibit its anticoagulant
effects.

e  Skin necrosis: Rarely, warfarin initiation can lead to skin necrosis, particularly in individuals with protein C or
S deficiencies. It typically occurs within the first few days of therapy.

e Osteoporosis: Prolonged use of warfarin has been associated with an increased risk of osteoporosis and fractures.

e Purple toe syndrome: Rarely, warfarin can cause a purple discoloration of the toes due to cholesterol
microembolization [15].

3.6 Monitoring Requirements

Regular monitoring of the INR is essential for safe and effective warfarin therapy. The frequency of monitoring depends
on various factors, including the patient's stability, recent dosage adjustments, and individual risk factors. Initially,
frequent monitoring is necessary to establish the appropriate dose, followed by less frequent monitoring once the INR is
stable within the therapeutic range.

Additional monitoring parameters may include assessing the patient's clinical signs and symptoms of bleeding or
thrombosis, as well as monitoring renal and hepatic function periodically.

Patient education and close communication with healthcare providers are crucial to ensure adherence to therapy,
understanding of potential risks, and prompt reporting of any concerning symptoms or changes in health status [16].

4.1 Mechanism of Action

Heparin is an anticoagulant that is a highly sulfated glycosaminoglycan. It functions by boosting antithrombin II's
activity, which is a clotting factor inhibitor found naturally. When heparin binds to antithrombin III, it causes a
conformational shift that quickens the inhibition of clotting factors, especially factor Xa and thrombin (factor Ila). Heparin
stops the production of fibrin, the protein that creates the structural framework of blood clots, by blocking these clotting
factors [17].
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4.2 Indications
Heparin is used for thromboembolic disease prevention and treatment for a number of reasons, such as:
e \enous thromboembolism (VTE): Heparin is frequently used as a first line of treatment for pulmonary embolism
(PE) and deep vein thrombosis (DVT). In high-risk scenarios like surgery or immobility, it is also used to prevent
VTE.
e Acute coronary syndromes (ACS): Heparin and aspirin are frequently used in the acute treatment of non-ST-
segment elevation myocardial infarction (NSTEMI) and unstable angina.
e Heparin is used during heart surgery to prevent clotting in the extracorporeal circuit during cardiopulmonary
bypass.
e Hemodialysis: Heparin is used as an anticoagulant to stop clotting in the dialysis circuit during hemodialysis
treatments.

4.3 Dosing Regimens
Heparin is available in different formulations, including unfractionated heparin (UFH) and low-molecular-weight heparin

(LMWH). The dosing regimens may vary depending on the indication, patient characteristics, and the specific heparin
formulation used.

e Unfractionated Heparin (UFH):
= \enous Thromboembolism: UFH is typically administered as a continuous intravenous infusion at weight-
adjusted doses, monitored by the activated partial thromboplastin time (@aPTT) or anti-Xa activity.
= Acute Coronary Syndromes: An initial intravenous bolus of UFH is often followed by a continuous infusion
adjusted to achieve therapeutic aPTT levels.
= Cardiopulmonary Bypass: UFH is administered as a bolus dose followed by a continuous infusion to
maintain activated clotting time within the desired range.
e Low-Molecular-Weight Heparin (LMWH):
= \enous Thromboembolism: LMWH is usually given subcutaneously once or twice daily, and the dosing is
weight-based. Laboratory monitoring is generally not required.
= Acute Coronary Syndromes: LMWH s often prescribed subcutaneously in combination with aspirin or other
antiplatelet agents [18].

4.4 Pharmacokinetics
The pharmacokinetics of heparin depend on the specific formulation used.
e Unfractionated Heparin (UFH): UFH has a rapid onset of action when administered intravenously. It has a short
half-life of approximately 1-2 hours and is primarily cleared by the reticuloendothelial system.
e Low-Molecular-Weight Heparin (LMWH): LMWH has a more predictable pharmacokinetic profile compared
to UFH. It has a longer half-life (4-7 hours) and greater bioavailability after subcutaneous administration.
LMWH is cleared by the kidneys, and dose adjustments are necessary in patients with renal impairment.

4.5 Adverse Effects
The use of heparin carries a risk of bleeding complications, which can range from minor bruising to severe hemorrhage.
Other adverse effects include:
e Heparin-induced thrombocytopenia (HIT): In some individuals, heparin can trigger an immune-mediated
reaction that leads to a significant decrease in platelet count and an increased risk of thrombosis.
e Hypersensitivity reactions: Rarely, heparin can cause allergic reactions, including skin rashes, urticaria, or
anaphylaxis.
e Osteoporosis: Prolonged use of heparin, particularly UFH, has been associated with an increased risk of
osteoporosis and fractures.
e Local skin reactions: Subcutaneous injections of heparin can occasionally cause local irritation, erythema, or
hematoma at the injection site [20].

4.6 Monitoring Requirements
The monitoring requirements for heparin therapy depend on the specific formulation used.
e Unfractionated Heparin (UFH): UFH therapy requires monitoring of the activated partial thromboplastin time
(@PTT) or anti-Xa activity to ensure appropriate anticoagulation. The frequency of monitoring varies based on
the indication and patient response.
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e Low-Molecular-Weight Heparin (LMWH): LMWH therapy generally does not require routine laboratory
monitoring. However, monitoring may berecommended in specific clinical situations, such as in patients with
renal insufficiency, obesity, or extremes of body weight.

Regular assessment of clinical signs and symptoms of bleeding or thrombosis is important during heparin therapy.
Additionally, monitoring renal and hepatic function periodically is recommended, especially in patients with pre-existing
renal or hepatic impairment.
It is important to note that the information provided here is a general overview, and specific dosing, monitoring, and
adverse effect profiles may vary based on individual patient characteristics and institutional guidelines. It is always
essential to consult healthcare professionals for personalized recommendations and guidance regarding heparin therapy
[21].
APIXABAN
5.1 Mechanism of Action
One oral anticoagulant that is part of the direct oral anticoagulant (DOAC) class is apixaban. It specifically inhibits factor
Xa, an essential part of the cascade of coagulation. Apixaban inhibits factor Xa, which interferes with thrombin synthesis
and inhibits fibrin clot formation. Apixaban has an anticoagulant action without the need for antithrombin II1, in contrast
to indirect anticoagulants like as heparin [22].
5.2 Indications
Apixaban is authorized for use in the management and prevention of thromboembolic diseases for a number of purposes,
such as:
e Stroke prevention in patients with nonvalvular atrial fibrillation (NVAF): Apixaban is recommended to lower
the risk of stroke and systemic embolism in NVAF patients.
e Venous thromboembolism (VTE) treatment and prevention: Apixaban is used to treat pulmonary embolism (PE)
and deep vein thrombosis (DVT), as well as to prevent recurrent PE and DVT.
e Prevention of VTE after orthopedic surgery: Patients having hip or knee replacement surgery are offered
Apixaban as a preventative measure against VTE [23].

5.3 Dosing Regimens
Apixaban dosage schedules can change based on the individual patient's needs and the indication. It's crucialto adhere to
the dosage recommendations made by the medical professional.

e Stroke Prevention in NVAF:

e The standard dose for most patients is 5 mg taken orally twice daily.

e Areduced dose of 2.5 mg taken orally twice daily is recommended for certain patients with specific
criteria, such as those with at least two of the following: age >80 years, body weight <60 kg, or serum
creatinine >1.5 mg/dL.

e Treatment of DVT and PE:

e Itis advised to take 10 milligrams twice day for the first seven days, and thereafter 5 milligrams twice day
for a minimum of three months.

e Prevention of Recurrent DVT and PE:

e The recommended doseis 2.5 mg taken orally twice daily after at least 6 months of treatment for DVT or
PE.

e Prophylaxis following Orthopedic Surgery:

e The recommended doseis 2.5 mg taken orally twice daily for 35 days following hip replacement surgery
and for 12 days following knee replacement surgery.

Dosage adjustments may be necessary in patients with specific clinical characteristics, such as renal impairment or
concomitant use of certain medications. It is important to consult with a healthcare professional for personalized dosing
recommendations [24].
5.4 Pharmacokinetics
Apixaban is well-absorbed after oral administration. It reaches peak plasma concentrations within 3-4 hours. The drug is
primarily metabolized by the liver via cytochrome P450 enzymes, mainly CYP3A4 and CYP3AS5. The major elimination
route is through the feces, with a small portion eliminated in the urine [25].
5.5 Adverse Effects
Common adverse effects associated with apixaban include:
e Bleeding: Like other anticoagulants, apixaban carries a risk of bleeding, which can range from minor bruising
to severe hemorrhage. Special caution should be exercised in patients at an increased risk of bleeding, such as
those with recent surgeries, trauma, or certain medical conditions.

e Anemia: Apixaban may cause a decrease in hemoglobin levels.
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e Gastrointestinal symptoms: Some individuals may experience nausea, indigestion, or abdominal discomfort.
e Bruising: Easy bruising or ecchymosis may occur.

Serious but rare adverse effects may include allergic reactions and liver function abnormalities. It is important to promptly
report any concerning symptoms or changes in health status to a healthcare provider [26].

5.6 Monitoring Requirements

Routine laboratory monitoring is generally not required for patients receiving apixaban. Unlike vitamin K antagonists
(e.g., warfarin), apixaban does not require regular monitoring of the international normalized ratio (INR).

However, regular clinical assessments are important to evaluate the patient's overall health status, signs of bleeding, and
adherence to therapy. Monitoring renal function is recommended in patients with renal impairment, as dose adjustments
may be necessary.

It is crucial to follow the healthcare provider's instructions regarding the use of apixaban, including dosing schedule and
any additional monitoring requirements specific to the individual patient's situation [27].

COMPARATIVE ANALYSIS

6.1 Efficacy Comparison
Both heparin and apixaban are effective anticoagulants, but they have different mechanisms of action and indications.
Here is a comparison of their efficacy in common indications:

e Apixaban has been demonstrated to be very successful in lowering the risk of stroke and systemic embolism in
patients with nonvalvular atrial fibrillation (NVAF). Clinical studies have shown that it is either superior to or
not inferior than warfarin, another widely used anticoagulant. In NVAF, heparin is not usually used to prevent
stroke over the long term.

e \enous thromboembolism (VTE) Treatment and Prevention: Apixaban and heparin are both used to treat and
prevent VTE. When treating VTE, apixaban has been demonstrated to be just as successful as standard therapy
with enoxaparin and warfarin. Additionally, it has proven to be non-inferior to enoxaparin in terms of preventing
VTE after orthopedic surgery. Unfractionated heparin (UFH), in particular, has a long history of success in
treating and preventing VTE, although it must be often injected subcutaneously or continuously infused
intravenously.

e Overall, apixaban offers the advantage of oral administration, simplified dosing regimens, and comparable
efficacy to traditional anticoagulant therapies like warfarin [28].

6.2 Safety Profiles and Bleeding Risks
Safety profiles and bleeding risks are important considerations when comparing heparin and apixaban:

e Bleeding Risk: Both heparin and apixaban carry a risk of bleeding, which is a common adverse effect of
anticoagulant therapy. However, the bleeding risk is generally lower with apixaban compared to heparin,
particularly unfractionated heparin (UFH). Apixaban has been associated with a lower risk of major b leeding
and intracranial hemorrhage compared to warfarin in patients with NVAF. Heparin, especially UFH, has a higher
risk of bleeding, and monitoring of coagulation parameters like aPTT or anti-Xa activity is required.

e Heparin-Induced Thrombocytopenia (HIT): Heparin has a unique risk of causing heparin-induced
thrombocytopenia (HIT), an immune-mediated reaction resulting in a significant decrease in platelet count and
an increased risk of thrombosis. Apixaban does not carry this specific risk.

e Reversibility of Anticoagulant Effect: Heparin's anticoagulant effect can be rapidly reversed by administering
protamine sulfate, which is an antidote for heparin. Apixaban does not have a specific antidote, but there are
reversal agents available for DOACs, including andexanet alfa and idarucizumab, although their use is generally
reserved for life-threatening bleeding situations [29].

6.3 Clinical Considerations and Contraindications
Clinical considerations and contraindications for heparin and apixaban include:

e Renal Impairment: Heparin does not require dose adjustment in patients with renal impairment. However,
LMWHs should be used with caution in patients with severe renal impairment due to the risk of accumulation.
Apixaban requires dose adjustment in patients with renal impairment, and the reduced dose is recommended in
specific criteria [30].

e Concomitant Medications: Heparin may interact with other medications, and specific precautions should be
taken when used concomitantly with antiplatelet agents or otheranticoagulants. Apixaban also has potentialdrug
interactions, and caution should be exercised when used with medications that affect its metabolism, such as
strong CYP3A4 inhibitors or inducers.

303|Page


https://doi.org/10.47709/ijmdsa.vxix.xxxx

©

International Journal of EISSN : 2962-1658
Volume 3, Number 1 ,June , 2024

MllltldlSClpllnary Sciences and Arts https://doi.org/10.47709/ijmds a.v XiX. XXXX

Pregnancy and Lactation: Heparin is generally considered safe to use during pregnancy and lactation. Apixaban
is generally not recommended during pregnancy due to limited data, and its use during lactation is not
recommended.

Other Contraindications: Heparin and apixaban have different contraindications based on their specific
characteristics. For example, heparin is contraindicated in patients with active bleeding or a history of heparin -
induced thrombocytopenia. Apixaban is contraindicated in patients with active pathological bleeding and those
with hypersensitivity to the drug [31].

It is important to note that specific clinical considerations, contraindications, and dosing recommendations may vary
based on individual patient characteristics and institutional guidelines. Healthcare professionals should be consulted for
personalized recommendations and guidance when choosing between heparin and apixaban [32],[33]S.

CONCLUSION

7.1 Summary of Key Findings

Apixaban is a direct oral anticoagulant (DOAC) that inhibits factor Xa selectively. It provides a convenient oral
dosage schedule without requiring frequent laboratory testing.

It works well for treating and preventing venous thromboembolism (VTE), as well as preventing stroke and
systemic embolism in patients with nonvalvular atrial fibrillation (NVAF).

Compared to heparin, apixaban has demonstrated comparable efficacy in these indications and has a lower risk
of bleeding, including major bleeding and intracranial hemorrhage.

Heparin, specifically unfractionated heparin (UFH), is still commonly used in acute settings, such as during
surgery or when rapid reversal is necessary.

Heparin carries the risk of heparin-induced thrombocytopenia (HIT), while apixaban does not have this specific
risk.

Clinical considerations, contraindications, and dosing adjustments should be taken into account for both heparin
and apixaban, particularly in patients with renal impairment or concomitant medication use.

7.2 Recommendations for Clinical Practice
Based on the findings, the following recommendations can be made for clinical practice:

Apixaban is recommended as a first-line option for stroke prevention in nonvalvular atrial fibrillation (NVAF)
and for the treatment and prevention of venous thromboembolism (VTE) in eligible patients.

Heparin, particularly unfractionated heparin (UFH), may still be preferred in certain acute settings, such as
surgery or when rapid reversibility is required.

In patients with renal impairment or specific clinical characteristics, dose adjustments and careful monitoring
should be considered for both heparin and apixaban.

Healthcare professionals should carefully assess a patient's medical history, concomitant medications, and
individual risk factors for bleeding before selecting the appropriate anticoagulant therapy.

Patient education is crucial to ensure adherence to prescribed dosing regimens and to promptly report any signs
of bleeding or adverse effects.

As with any medication, regular monitoring of the patient's overall health status and adherence to therapy is
essential.

It is important to note that these recommendations are general in nature, and individual patient circumstances
may warrant different approaches. Clinical decisions should always be made in consultation with healthcare
professionals, taking into account specific patient characteristics and institutional guidelines.
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