Review Article

A recent update on Oral Anticoagulants

Abstract :

Atrial Fibrillation is very common among Americana; it is the irregular rhythm of the heart
usually present with or without symptoms. It causes the formation of clots , clots go to the brain
and cause a stroke. Anticoagulants have been known for a few decades to cause abrupt decrease
around 50%,) in the rate of stroke and prevent clotting at the required location and can cause
bleeding . Anticoagulants aims for the safeguard and therapy of thromboembolism to prevent
stroke, . Previously used Anticoagulants are Warfarin ,low molecular weight heparin and
heparin. There were shortcoming of the drugs like parenteral route of administration, requires
frequent monitoring due to variability in response, the onset of action is slow and there is
bleeding in response to the drugs .In addition to heparin and vitamin k antagonist, anticoagulants
that act on enzymatic agility or vigor brought about by of thrombin and factor Xa was
exquisitely formulated. Implementation of the foresaid oral Anticoagulants requires knowledge
of necessitate the comprehension of discrete indication, contraindications, characteristics.
Research and repeated clinical trials have led to acceptance of few newer drugs which are
working classically styled but better than Warfarin.In the last few years, Pradaxa (dabigatran),
Xarelto (rivaroxaban), and Eliquis (dabigatran) have all been authorised by the FDA (apixaban).
All three are ‘blood thinners,’ like warfarin, that lessen the overall risk of stroke associated with
atrial fibrillation while also causing bleeding.

Keywords: non vit k antagonist, drug interactions, Thombolytics , oral anticoagulants , Direct
thrombin inhibitors

Introduction :

Nonvitamin k antagonist oral anticoagulants or initially called as Novel oral anticoagulants now
designated or denominated as Direct oral anticoagulants are better alternative to vit K
antagonist. (1). By convention , oral anticoagulants means warfarin like drugs which acts by
interfering in the synthesis of clotting factor(1) . The mechanism of clotting happens by two
methods : vasoconstriction of the bleeding vessel to reduce the amount of blood loss and
formation of platelet plug at the site of bleeding . Platelet comes together and also activate a
phenomenon of formation of fibrin clots. Clot formation is a series of sequential reaction in
which one step is activated by the reaction of previous .It occurs through two pathways extrinsic
and intrinsic.(2)



The activation of extrinsic mechanism is triggered by trauma instigating blood to exclude out of
enclosed vascular system .(2) This is a faster alternative to the intrinsic approach. In this
procedure, Factor VI activate the intrinsic route, which is started by vascular damage(3). This is
a more time-consuming procedure that includes components XII, XI, and IX.

Although these processes are often described separately ,many of them overlap between platelets
procoagulant factors endogenous anticoagulants and fibrinolytic factors and endothelium to
promote appropriate level of hemostasis and limit the formation of clot at vessel site.

The direct thrombin inhibitors along with direct factor Xa inhibitors impede utmost procoagulant
action implicated in the genesis of a fibrin clot (4). Thrombin is the final effector being the
concluding blood coagulation and factorX anchored at the intersection of extrinsic and intrinsic
mechanism of coagulation constitute good targets for anticoagulation(5). On addition to that ,
Dabigatran by inhibiting fibrin bound thrombin and rivaroxaban,apixaban by inhibiting FXa
assembled within the prothrombin ase complex have efficacy advantages over indirect thrombin
inhibitors (heparin or low molecular weight heparin) and indirect FXa inhibitors (fondaparinux)
respectively.(6)(3)

Therapy using heparin curtails the incidence of non-lethal and catastrophic PE by safeguarding
thrombus expansion. In venography trials, however, complete clot lysis with therapy was
identified in lower than 10% of acute DVT population or mass following therapy or the
medication.(7).Unfractionated heparin (UFH) was the benchmark for first therapy. Without the
use of an switching on partial thromboplastin time monitor, LMWH can be given subcutaneously
once or twice a day. LMWH also has a decreased degree of heparin-inicited thrombocytopenia .
Fondaparinux is a highly specific synthetic restrain. Fondaparinux is a factor Xa inhibitor.(8)(3)

Drawbacks

They’re induced by UFH’s nonspecific protein binding, and LMWH has a smaller molecular
charge, therefore they’re less common. Osteoporosis can develop with extended period utility
UFH or LMWH medication. This isn’t a practical joke. Most DVT patients only require short-
term treatment, thus this isn’t a major concern; however, though persistent usage of heparin can
lead to drastic osteoclasts.(3)

Oral anticoagulants (OAC)

Amidst the previously 6 decades, the only orally acting vit . K antagonists (VKAS) have been
coumarin derivatives such as warfarin and acenocoumarol. (9) Warfarin safeguards the cyclic
modification of vit . K epoxide to vitamin K hydroquinone by suppression of the enzyme vit . K
epoxide reductase (VKOR) (reduced form)(10). The liver’s making of vit .k-dependent
coagulation factors I, VII, IX, and X is diminished when this enzyme is blocked. Due to its
structure (racemic mixture) and pharmacokinetic (PK) characteristics, warfarin is particularly
sensitive to drug interactions (hepatic metabolism, strong protein binding). The two isomers of
warfarin are S-isomer and R-isomer.,with the “S” form being more powerful. Cytochrome
P(CYP)2C9 (S-isomer) and CYP1A2 and 3A4 (R-isomer) isozymes are the primary metabolizers
of both isomers.

Warfarin has various drawbacks, including delayed onset and off-set of effect (due to factor II’s
lengthy half-life), drug—drug interactivity , and genetic polymorphism that causes varied
sensitivity .It’s also susceptible to a variety of drug—food interactions.(11). Over-the-counter



pharmaceuticals such as drugs (NSAIDs)/tramadol, as well as alternative herbal products/foods
such as garlic and fenugreek, may exacerbate the anticoagulant activity of the VKA and cause
bleeding. Warfarin, like other VKAs, has a number of drawbacks that make it difficult to utilise
in clinical practise:

Action takes a long time to start and stop.

Unpredictable behaviour

Therapeutic window is limited.

Dose changes on a regular basis

Coagulation testing is done on a regular basis.

There are a lot of drug—drug interactivity (12)

There are a lot of food—drug interactivity(12)

Bleeding inside the skull

VKORC1 genetic variants and warfarin resistance CYP 2C9
Half-life is very long .If you don’t start with LMWH, you’ll get kin necrosis.
Apixaban

Apixaban is a selective direct restrain of factor Xa .Half-life is attained after 10 to 14 hours(8).
Apixaban is partially assimilated and catabolized by CYP3A4; it is partially disposed off by the
kidneys (25 percent) and partially handled by CYP-independent mechanisms in the liver. Apixa-
1,2Ban is expected to be safe because it has no effect on CYP enzymes. Drug-drug interactivity
are extremely unlikely. It’s still a question mark. To see if it’s possible to combine hepatic and
renal elimination. It can be given to adults with benig safely.

Dabigatran etexilate

Dabigatran is a selective direct thrombin inhibitor(8). Dabigatran etexilate (a pro-drug) is quickly
metamorphosed to dabigatran etexilate succeeding oral intake (a drug).At a peak dose of 500 mg,
dabigatran (administration and hepatic processing) .Plasma concentrations of dabigatran were
tested for around 1.5 hours.Oral intake comes next. Labels that have been approved once you’ve
reached a state of equilibrium. Canada and other countries recommend an capricious decrement
of dosage in the case of mild renal failure, but not in the case of severe renal problems.

The first NOAC was accredited by the EU in 2008, and the FDA approved it in
2009.(13)Dabigatran suppresses both free and clot-bound thrombin in a direct manner.
Succeeding oral intake, dabigatran etexilate (a pro-drug) is swiftly transformed to dabigatran
etexilate (a drug)(14).Dabigatran (administration and hepatic processing), at a peak dose of.
Dabigatran plasma concentrations were measured for around 1.5 hours.

Following oral intake. Once you’ve reached a condition of equilibrium, Labels that have been
approved

In the case of moderate renal failure, Canada and other countries propose an capricious
decrement of dosage, but not in the case of severe renal dysfunction.



Dabigatran is an oral direct thrombin inhibitor that averts clot assembly by preventing fibrinogen
to fibrin conversion. It is used amongst the individuals mass with NVAF the pertility to advance
to stroke and systemic embolism. (15) The term “nonvalvular AF” is debatable and not easy to
distinguish from “valvular AF.” It differs from one experiment to the next.[9] (3)

It is a prodrug (dabigatran etexilate) that is briskly transformed to dabigatran in the liver by
enzymatic retroactions upon oral administration. It can be administered either beside food or not
accompanied by food. It has a half-life of 12-14 hours and is dose-severign . Dabigatran, unlike
VKA, its dosage response is predictable. In humans, the kidneys are the principal route of
elimination for dabigatran (80 percent ). As a result, conventional clinical practise recommends
assessing renal function by measuring creatinine clearance prior to starting dabigatran.

There have been various studies comparing the sequela of dabigatran (110 mg) with warfarin,
and the RE-LY study found that dabigatran is not subservient to warfarin in preventing stroke
and systemic embolism in individuals with NVAF. Dabigatran was contrary to warfarin in this
study, and both were linked to equal degree of stroke and systemic embolism. There were as well
as fewer cases of serious bleeding . Furthermore, as contrast to warfarin, a greater dose of
dabigatran (150 mg) was linked with lower degree of stroke and systemic embolism, but
identical rates of severe bleeding.(16) Dabigatran also lowered the degree of ischemic stroke,
cerebral bleeding, and a variety of other complications.

In the RE-COVER trial, individuals therapied with dabigatran (150 mg twice daily) had a risk of
recurrent VTE of 2.4 percent, compared to 2.1 percent in those treated with warfarin. (3).These
findings revealed that dabigatran was non subservient to warfarin in preventing reappearing
VTE. the results of both studies have been compiled. In the RE-LY trial, one among the chief
customary is non-bleeding side effects of dabigatran was gastroesophageal reflux disease-like
symptoms with abdominal consert, which led to therapy discontinuation.

After oral administration and hepatic processing, dabigatran etexilate (a pro-drug) is briskly
converted to dabigatran, with Plasma dabigatran peaking at magnitude of volume measured 1.5
hours later.Following oral intake. Dabigatran has a half-life of 12 hours once it reaches steady
state.In the range of 14 to 17 hours. Bioavailability is 7.2 percent with oral therapy, and The
majority of dabigatran is eliminated in the stool.3,4 Despite the fact that The bioconversion of a
prodrug to an active metabolite takes place in The cytochrome p450 system in the liver ain’t
embroidered. Supposedly Quinine/quinidine and verapamil have significant pharmacological
interactions.Have been described in detail. After hepatic absorption, dabigatran is
eliminated.switching on takes place place.

Rivaroxaban

Rivaroxaban, a direct factor Xa inhibitor, compasses peak plasma levels three hours after being
taken orally. Subsequent to attaining an unfluctuating stance , the concluding half-life is 4 to 9
hours (up to 12 hours iE rates in the conglomerated potency termination mark of cardiovascular
arrest, noncatastrophic heart attack, griveous recurrent ischemia, etc.). 1% Table: Agent Company
Status, phase degree in the composite effectiveness endpoints of cardiovascular death, nonlethal
heart attack, and griveous reappearing ischemia

Indications and contraindications:



Oral anticoagulants that aren't vit .k antagonists are licenced for stroke safeguard in non-valvular
atrial fibrillation, minor to modest mitral stenosis, and rheumatic mitral stenosis.(1). It is utilised
in the treatment of transaortic valve intervention. However, the use of a mechanical prosthetic
valve negates the need for NOAC therapy. NOAC trials encompass minor to modest additional
native valvular disease, such as aortic stenosis or regurgitation, degenerative mitral regurgitation,
and so on. If the Bioprosthetic valve has been in place for more than 3 months and the patient has
retrogressive mitral regurgitation or is in the array of aorta , NOAC therapy is allowed. TAVI
and PTAV may need to be combined with a single or dual antiplatelet therapy.

There are scant data on hypertrophic cardiomyopathy, although patients may be candidates for
NOAC:S.

anticoagulant and antiplatelet medications like aspirin is normally dodged in clinical practise,
however there are a few exceptions, such as:

In masses afflicted by Coronary artery ailments who further more appertain under the 75 yr age
cluster , for auxiliary vigilance of ischemic heart ailments .Antiplatelet medications, such as
aspirin or clopidogrel, or both, are used after a percutaneous procedure (PCI). Ailing individuals
bearing mechanical valves who are imputed to escalated perility of cerebrovascular setback
because of specific or sole amongst the succeeding:

Dysfunction of the left ventricle

Caged ball or caged disc valves, collateral atrial fibrillation, left atrial augmentation. (7).
NOAC therapy contraindications*  Hypersensitivity is well-known(3)(7). Renal insufficiency:
dabigatran (Pradaxa). ,Apixaban (Eliquis) Rivaroxaban (Xarelto) (rivaroxaban may be used to
prevent VTE . Active bleeding that is clinically significant Significant bleeding disorder, either
inherited or acquired Coagulopathy in hepatic disease Organ lesions with an inflated probability
of hemorrhage, such as cerebral haemorrhage in the past six months .

Contraindications for NOAC therapy*

NOAC therapy contraindications™*

Hypersensitivity is well-known.

Renal insufficiency

Knee replacement surgery (TKR)

Active bleeding that is clinically significant[9-12]
Significant bleeding disorder, either inherited or acquired
Coagulopathy in hepatic disease

Organ lesions with a inflated probability of hemorrhage , such as cerebral haemorrhage in the
past six months

During the first 6 hours after removing an indwelling spinal or epidural catheter

Heart valve that is mechanical



Management of bleeding on NOAC :

Bleeding rates with NOACs are generally equivalent to or lower than bleeding rates with
warfarin. NOACs do not have a specific antidote. NOAC should be stopped in the event of
bleeding, and the hemodynamic stability, degree of anticoagulation, and severity of bleeding
should all be assessed. Minor bleeding can be controlled by postponing the following dose.

The bleeding source might be treated to control upper or lower Gl haemorrhage.

If diuresis is insufficient, RBC transfusion, platelet substitution, fresh frozen plasma as a plasma
amplifier ( certainly nevermore as a transposing conciliator), and dialysis may be scrutinized .
Prothrombin complex, in addition to the other procedures, is used in deadly bleeding.

Women of childbearing age:

In female who pertain to reproductive age group outright Oral anticoagulant drugs
implementation ought to be approached with extreme vigilance to exclude the likelihood of
pregnancy and contraceptive councelling guidance .(13-17).

Most notably, NOACSs are not recommended during pregnancy or breastfeeding.[18-23]
Conclusion :

Direct thrombin inhibitors and direct factor Xa inhibitors work at key sites in the coagulation
cascade, which appears to be rate limiting in the development of clots. These medicines
inactivated both circulation and clot-bound activated coagulation factor and did not produce
antiplatelet antibodies, which could be beneficial in some therapeutic situations. Because there is
less variability in pharmacological effects for a given dose, these agents have fewer need for
monitoring and evaluation.

Over traditional anticoagulants, there is better patient compliance, easier management, and
improved thromboprophylaxis. However, DOACs are costly, have a limited half-life, and are
ineffective.

Depending on the creatinine clearance, patients with compromised renal function should have
their doses reduced or avoided entirely. When switching anticoagulants, the goal is to keep the
anticoagulation stable. When switching from a DOAC to a vitamin k antagonist, keep in mind
that the full effect of the vka to a DOAC, keep in mind that the VKA effect may take several
days to resolve.

Patient compliance, management, and thromboprophylaxis are all enhanced as compared to
standard anticoagulants. DOACSs, on the other hand, are more expensive than vit . k antagonists,
have shorter half-lives, aren’t appropriate for all indications, and compliance is more difficult to
track and assess. They should be unaccustomed or unversed in people with grievous renal
insufficiency, severe liver ailments, pregnancy, antiphospholipid syndrome, or a prosthetic heart
valve. Before these drugs are given, the prothrombin time and set going /switch on partial
thromboplastin time should be assessed. Prior to anticoagulation, coagulation status was tested
and documented, and serum creatinine was quantified as a baseline and for possible dose
adjustments.
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