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ABSTRACT

Newer oral anticoagulant agents (NOACs) have several potential merits over previously used vitamin K antagonists
(VKAs) during the petioperative period, including a wider therapeutic index, higher efficacy, quicker onset and offset
of action, high oral bioavailability, less need for monitoring, reduced variability in dose response and drug/dietary
interactions and less adverse effects. These oral anticoagulants have discrete targets within the coagulation pathway. The
patients on these drugs often present to anesthesiologists for routine or emergency surgery, hence the awareness of the
pharmacological profile of these newer drugs is imperative to attain its optimal response. This update describes some of
the new generation oral anticoagulants and focuses on its merits and demerits in the existing perioperative settings.
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INTRODUCTION

Oral anticoagulants have been used routinely for the
prevention of deep vein thrombosis, pulmonary embolism,
myocardial infarction and other thrombotic complications.
Patients on anticoagulants may present for elective or
emergency surgical procedures and require perioperative
management of their coagulation status to prevent bleeding
complications. Compounds targeting specific points in the
coagulation pathways, e.g. low molecular weight heparins
(antithrombin III), Fondaparinux (indirect Factor Xa
inhibitor), Argatoban (direct thrombin inhibitor) have
been developed for parenteral use as a bridging therapy.
Oral agents with advantages of a wider therapeutic index,
less need for monitoring, less variability in dose response
as well as lower chances of drug/dietaty interactions,
may offer significant benefit over vitamin K antagonists

(VKAs).

NEWER ORALLY ACTIVE
ANTICOAGULANTS (NOACS)

Apixaban

Apixaban (Eliquis®, PfizerInc.) hasbeenrecentlyintroduced
in India for the prevention of venous thromboembolic
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events (VTE) in adult patients who have undergone elective
hip or knee replacement surgery. Apixaban is a direct
acting, reversible factor Xa inhibitor approved by United
States Food and Drug Administration (FDA) for reducing
the risk of stroke, systemic embolism in patients with non-
valvular atrial fibrillation. This drug is available as oral
formulations of 2.5 and 5 mg with elimination half-life of
12 hours with rapid oral absorption (66% bioavailability).
No routine monitoring is required during administration.
It has 25% renal and 55% fecal elimination."” No
dose adjustment is required in mild or moderate renal
impairment but should be used with caution in severe renal
and hepatic impairment and/or associated coagulopathy.
Anti-factor Xa assay, prothrombin time (PT) may be done
when clinically indicated.” Several randomized control
trials and a recent meta-analysis have displayed superiority
of apixaban in preventing VIE in patients undergoing
elective knee and hip replacement surgeries with similar
bleeding rates.*” Two large randomized controlled trials
compared apixaban with aspirin and warfarin respectively,
and established efficacy of apixaban in patients with
atrial fibsillation (AF) requitring chronic anticoagulation.?
Subsequently, a systematic review comprising six high
quality clinical trials suggested its competence in patients
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with AE? Another trial evaluated apixaban against placebo
in patients receiving aspirin and antiplatelet drugs after
acute coronary syndrome but was terminated eatly due to
150% increased rate of major bleeding events without a
significant reduction in recurtent ischemic events."

Rivaroxaban

Rivaroxaban is another direct factor Xa inhibitor approved
by FDA for prophylaxis and treatment of deep vein
thrombosis(DVT) and pulmonary embolism in patients
undergoing elective knee and hip replacement surgery
and was approved for stroke prophylaxis in patients with
non-valvular AE™ It is available as 10 mg tablets with once
daily dosing and is recommended for 12 days following
knee and 35 days following hip replacement respectively.'*
" 1It’s oral bioavailability is neatly 100% and elimination
half life is 5-9 hours. Its use should be avoided in patients
with moderate to severe hepatic impairment (Child Pugh
B or C) and in patients with reduced creatinine clearance.
Several randomized controlled trials support its use in the
management of VTE and non-valvular AE"

Dabigatran

Dabigatran is a direct thrombin inhibitor and is prescribed
for managing the patients suffering from stroke, for
prevention of systemic embolization in patients with AF
and for treatment of VTE.'"" Its elimination half-life is
12-17 hours with 80% renal elimination. The major side
effects are gastrointestinal (GI) bleeding, dyspepsia, nausea
and diarthea.'®

NOACS IN PERIOPERATIVE SETTINGS

Preoperative

No published data exist on optimal perioperative
management of newer oral anticoagulants. Nevertheless

Table 1: Suggested management approach for interruption of NOACs"

Drug (dose)

Half-life

Low bleeding risk surgeries

recent advances

in a patient presenting for an emergency surgery,
anesthesiologist must anticipate the risk of bleeding while
administering neuraxial anesthesia. If the surgical procedure
is deemed urgent, the surgery can be delayed 24-36 hours.
In the setting of an elective surgery the management
of NOAC:s is dependent on patient’s renal function and
procedure related risk of bleeding as described in Table
1‘19

Post-procedure

In the setting of alow bleeding risk surgery NOACs can be
resumed 24 hours postoperatively, while one must wait at
least 48 -72 hours after a high risk surgery for resumption.
In either case adequate hemostasis must be obtained before
te-institution of therapy."”

Laboratory testing in perioperative settings

The routine perioperative monitoring of anticoagulation is
not required during administration of NOACs due to rapid
offset of action and a predictable pharmacokinetic profile.
However, when laboratory confirmation is required,
activated partial thromboplastin time (aPTT) and thrombin
time (T'T) can be used to rule out residual anticoagulation
while using dabigatran. The routine laboratory tests like
PT, aPTT are unreliable to predict anticoagulant effect of
apixaban and rivarobaxan. Anti Factor-Xa assays can be

done when clinically warranted. >

Perioperative bridging therapy for NOACs

The routine bridging of NOACs is not required due to rapid
clearance and quick onset of effect upon re-institution of
therapy. Nevertheless, bridging therapy is indicated with
a low dose low molecular weight eparin e.g. Enoxaparin
40 mg OD, in the setting of bowel/gasttic resection when
oral intake is not possible."

High bleeding risk surgeries*

(CrCl= Creatinine (hours)

(2 or 3 drug half-lives between last dose

(4 or 5 drug half-lives between last dose

Apixaban (5mg BD) 7.8 Las_,t dose: 2 days before surgery Las_t dose: 3 days before surgery
CrCI>50ml/min (skip 2 doses) (skip 4 doses)

Apixaban (5mg BD) 17-18 La§t dose: 3 days before surgery La§t dose: 4 days before surgery
CrCI<50ml/min (skip 4 doses) (skip 6 doses)

Rivaroxaban (20 mg OD) 8.9 Last dose: 2 days before surgery La§t dose: 3 days before surgery
CrCI>50ml/min (skip 1 dose) (skip 2 doses)

Rivaroxaban (20 mg OD) 9 Last dose: 2 days before surgery Last dose: 3 days before surgery
CrCl=15-29.9 mi/min (skip 1 doses) (skip 2 doses)

Rivaroxaban (20 mg OD) 9-10 Lagt dose: 3 days before surgery La§t dose: 4 days before surgery
CrCl= 30-0 ml/min (skip 2 doses) (skip 3 doses)

Dabigatran (150mg BD) 1447 Last dose: 2 days before surgery Las_t dose: 3 days before surgery
CrCI>50ml/min (skip 2 doses) (skip 4 doses)

Dabigatran (150mg BD) 16-18 La§t dose: 3 days before surgery La§t dose: 4-5 days before surgery
CrCl=30-50ml/min (skip 4 doses) (skip 6-8 doses)

*Examples of high bleeding risk surgeries: neurosurgery, cardiothoracic, major vascular, prostate/bladder surgery, renal biopsy, colonoscopy with

polypectomy.
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DRUG INTERACTIONS &
ONTRAINDICATIONS

All NOACs serve as a substrate for p-glycoprotein
transport system, which prevents absorption and inhibits
their secretion. Commonly used drugs like amiodarone,
macrolides, verapamil and naproxen inhibit p-glycoprotein
system and increase risk of bleeding. Thus concomitant
administration of these agents must be avoided. Similarly
the co-administration of rivaroxaban is contraindicated
with protease inhibitors and azoles, both being strong
CYP3A4 and p-glycoprotein inhibitors. All NOACs have
significant renal excretion and are thus avoided in chronic
kidney disease stage 4 and 5. They are also avoided in elderly
patients >75 years of age, especially with compromised
renal function. The food inter action of NOAC:s is clinically
insignificant.”

CONCLUSION
The NOACs offer clear benefit over VKAs in terms of

REFERENCES

efficacy, quicker onset and offset of action, high oral
bioavailability, less need for monitoring treatment and lesser
adverse effects. The patients on these drugs might frequently
present to anesthesiologists for routine or emergency
surgery. Knowledge about their pharmacokinetics and
drug interactions is thus essential for optimal perioperative
management of therapy with NOACs. Although there is no
study with direct comparison of NOACs, apixaban shows
clear benefit in terms of adverse events. It also offers a
considerable benefit in patients with renal insufficiency
owing to its minimal renal excretion. However, further
studies are warranted to establish their clinical benefits and
formulate guidelines for their perioperative use.

Source(s) of support: Nil

Conflicting Interest: The authors declare no financial or
personal relationship(s), which may have inappropriately
influenced them in writing this paper.

1.

Raghavan N, Frost CE, Yu Z, He K, Zhang H,

thromboembolism following elective knee or hip

2008;358:2765-75. [PubMed] [Free Full Text]

Humphreys WG, et al. Apixaban metabolism replacement: systematic review and network  14. Lassen MR, Ageno W, Borris LC, Lieberman
and pharmacokinetics after oral administration meta-analysis. Clin_Appl Thromb_Hemost. JR, RosencherN, Bandel TJ, etal. Rivaroxaban
to humans. Drug MetabDispos. 2009;37:74- 2012;18:611—27. versus enoxaparin for thromboprophylaxis
81.|PubMed| Free Full Text 8. Connolly SJ, Eikelboom J, Joyner C, Diener after total knee arthroplasty. N Engl J Med.

2. Frost C, Wang J, Nepal S, Schuster A, Barrett H-C, Hart R, Golitsyn S, et al. Apixaban in 2008;358:2776-86. [PubMed] [Free Full Text]
YC, Mosqueda-Garcia R, et al. Apixaban, an patients with atrial fibrillation. N Engl J Med. ~ 15. EINSTEIN Investigators, Bauersachs R,
oral, direct factor Xa inhibitor: single dose 2011;364:806-17. [PubMed] [Free Full Text] Berkowitz SD, Brenner B, Buller HR, Decousus
safety, pharmacokinetics, pharmacodynamics 9. Granger CB, Alexander JH, McMurray H, et al. Oral rivaroxaban for symptomatic
and food effect in healthy subjects. Br J JJV, Lopes RD, Hylek EM, Hanna M, et al. venous thromboembolism. N Engl J Med.
ClinPharmacol. 2013;75:476-87. |PubMed Apixaban versus warfarin in patients with atrial 2010;363:2499-510.
Free Full Text fibrillation. N Engl J Med. 2011;365:981-92.

3. Castellone DD, Van Cott EM. Laboratory [PubMed] [Free Full Text] 16. Schulman S, Kearon C, Kakkar AK, Mismetti
monitoring of new anticoagulants. Am J  10. Alexander JH, Lopes RD, James S, Kilaru R, P, Schellong S, Eriksson H, et al. Dabigatran
Hematol 2010;85:185—7. He Y, Mohan P, et al. Apixaban with antiplatelet versus warfarin in the treatment of acute

4. Lassen MR, Raskob GE, Gallus A, Pineo G, therapy after acute coronary syndrome. N Engl venous thromboembolism. N Engl J Med.
Chen D, Portman RJ. Apixaban or enoxaparin J Med. 2011;365:699—708 2009;361:2342-52. [PubMed] [Free Full Text]
for thromboprophylaxis after knee replacement. 17. Connolly SJ, Ezekowitz MD, Yusuf S,
N Engl J Med. 2009;361:594-604. 11. Patel MR, Mahaffey KW, Garg J, Pan G, Eikelooom J, Oldgren J, Parekh A, et al.
Singer DE, Hacke W, et al. Rivaroxaban versus Dabigatran versus warfarin in patients with

5. Lassen MR, Raskob GE, Gallus A, Pineo G, warfarin in nonvalvular atrial fibrillation. N Engl atrial fibrillation. N Engl J Med. 2009;361:1139-
Chen D, Hormick P, et al. Apixaban versus JMed.2011;365:883—91. 51. [PubMed] [Free Full Text
enoxaparin for thromboprophylaxis after knee 18. Garcia D, Libby E, Crowther MA. The new
replacement (ADVANCE-2): a randomised  12. Kakkar AK, Brenner B, Dahl OE, Eriksson B, oral _anticoagulants.Blood. 2010;115:15-20.
double-blind trial. Lancet. 2010;375:807-15. Mouret P, Muntz J, et al. Extended duration [PubMed] [Free Full Text|
m rivaroxaban versus short-term enoxaparin for ~ 19. Spyropoulos AC, Douketis JD. How | treat

6. Lassen MR, Gallus A, Raskob GE, Pineo G, the prevention of venous thromboembolism anticoagulated patients undergoing an elective
Chen D, Ramirez LM, et al. Apixaban versus after total hip arthroplasty: a double- procedure or surgery. Blood. 2012;120:2954—-
enoxaparin for thromboprophylaxis after hip blind, randomised controlled trial. Lancet. 62. [PubMed] [Free Full Text]
replacement. N Engl J Med. 2010;363:2487- 2008;372:31-9. [PubMed] 20. Sehgal V, Bajwa SJS, Bajaj A. New orally active
98.|PubMed||Free Full Text 13. Eriksson BI, Borris LC, Friedman RJ, Haas S, anticoagulants in critical care and anesthesia

Cohen A, Drost P, Marchant N, Mitchell S, Orme
M, Rublee D, et al. The efficacy and safety
of pharmacological prophylaxis of venous

18

Huisman MV, Kakkar AK, et al. Rivaroxaban
versus enoxaparin for thromboprophylaxis
after hip arthroplasty. N Engl J Med.

%* % Kk *

practice: the good, the bad and the ugly. Ann
Card_Anaesth. 2013;16:193-200. [PubMed
Free Full Text

ANAESTH, PAIN & INTENSIVE CARE; VOL 18(1) JAN-MAR 2014


http://www.ncbi.nlm.nih.gov/pubmed/?term=1.%09Raghavan+N%2C+Frost+CE%2C+Yu+Z%2C+He+K%2C+Zhang+H%2C+Humphreys+WG%2C+et+al.+Apixaban+metabolism+and+pharmacokinetics+after+oral+administration+to+humans.+Drug+MetabDispos.+2009%3B37%3A74-81.
http://dmd.aspetjournals.org/cgi/pmidlookup?view=long&pmid=18832478
http://www.ncbi.nlm.nih.gov/pubmed/?term=2.%09Frost+C%2C+Wang+J%2C+Nepal+S%2C+Schuster+A%2C+Barrett+YC%2C+Mosqueda-Garcia+R%2C+et+al.+Apixaban%2C+an+oral%2C+direct+factor+Xa+inhibitor%3A+single+dose+safety%2C+pharmacokinetics%2C+pharmacodynamics+and+food+effect+in+healthy+subjects.+Br+J+ClinPharmacol.+2013%3B75%3A476-87
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/22759198/
http://www.ncbi.nlm.nih.gov/pubmed/?term=3.%09Castellone+DD%2C+Van+Cott+EM.+Laboratory+monitoring+of+new+anticoagulants.American+Journal+of+Hematology.+2010%3B85%3A185%E2%80%937
http://www.ncbi.nlm.nih.gov/pubmed/?term=4.%09Lassen+MR%2C+Raskob+GE%2C+Gallus+A%2C+Pineo+G%2C+Chen+D%2C+Portman+RJ.+Apixaban+or+enoxaparin+for+thromboprophylaxis+after+knee+replacement.+N+Engl+J+Med.+2009%3B361%3A594%E2%80%93604
http://www.nejm.org/doi/abs/10.1056/NEJMoa0810773?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/?term=5.%09Lassen+MR%2C+Raskob+GE%2C+Gallus+A%2C+Pineo+G%2C+Chen+D%2C+Hornick+P%2C+et+al.+Apixaban+versus+enoxaparin+for+thromboprophylaxis+after+knee+replacement+(ADVANCE-2)%3A+a+randomised+double-blind+trial.+Lancet.+2010%3B375%3A807%E2%80%9315
http://www.ncbi.nlm.nih.gov/pubmed/?term=6.%09Lassen+MR%2C+Gallus+A%2C+Raskob+GE%2C+Pineo+G%2C+Chen+D%2C+Ramirez+LM%2C+et+al.+Apixaban+versus+enoxaparin+for+thromboprophylaxis+after+hip+replacement.+N+Engl+J+Med.+2010%3B363%3A2487%E2%80%9398
http://www.nejm.org/doi/abs/10.1056/NEJMoa1006885?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/?term=7.%09Cohen+A%2C+Drost+P%2C+Marchant+N%2C+Mitchell+S%2C+Orme+M%2C+Rublee+D%2C+et+al.+The+efficacy+and+safety+of+pharmacological+prophylaxis+of+venous+thromboembolism+following+elective+knee+or+hip+replacement%3A+systematic+review+and+network+meta-analysis.+Clin+Appl+Thromb+Hemost.+2012%3B+18%3A+611%E2%80%9327.
http://cat.sagepub.com/cgi/pmidlookup?view=long&pmid=22387582
http://www.ncbi.nlm.nih.gov/pubmed/?term=8.%09Connolly+SJ%2C+Eikelboom+J%2C+Joyner+C%2C+Diener+H-C%2C+Hart+R%2C+Golitsyn+S%2C+et+al.+Apixaban+in+patients+with+atrial+fibrillation.+N+Engl+J+Med.+2011%3B364%3A806%E2%80%9317
http://www.nejm.org/doi/abs/10.1056/NEJMoa1007432?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/?term=9.%09Granger+CB%2C+Alexander+JH%2C+McMurray+JJV%2C+Lopes+RD%2C+Hylek+EM%2C+Hanna+M%2C+et+al.+Apixaban+versus+warfarin+in+patients+with+atrial+fibrillation.+N+Engl+J+Med.+2011%3B365%3A981%E2%80%9392
http://www.nejm.org/doi/abs/10.1056/NEJMoa1107039?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/?term=10.%09Alexander+JH%2C+Lopes+RD%2C+James+S%2C+Kilaru+R%2C+He+Y%2C+Mohan+P%2C+et+al.+Apixaban+with+antiplatelet+therapy+after+acute+coronary+syndrome.+N+Engl+J+Med.+2011%3B365%3A699%E2%80%93708
http://www.nejm.org/doi/abs/10.1056/NEJMoa1105819?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.nejm.org/doi/abs/10.1056/NEJMoa1105819?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/?term=11.%09Patel+MR%2C+Mahaffey+KW%2C+Garg+J%2C+Pan+G%2C+Singer+DE%2C+Hacke+W%2C+et+al.+Rivaroxaban+versus+warfarin+in+nonvalvular+atrial+fibrillation.+N+Engl+J+Med.+2011%3B365%3A883%E2%80%9391
http://www.nejm.org/doi/abs/10.1056/NEJMoa1009638?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.nejm.org/doi/abs/10.1056/NEJMoa1009638?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/18582928
http://www.ncbi.nlm.nih.gov/pubmed/?term=13.%09Eriksson+BI%2C+Borris+LC%2C+Friedman+RJ%2C+Haas+S%2C+Huisman+MV%2C+Kakkar+AK%2C+et+al.+Rivaroxaban+versus+enoxaparin+for+thromboprophylaxis+after+hip+arthroplasty.+N+Engl+J+Med.+2008%3B358%3A2765%E2%80%9375.
http://www.nejm.org/doi/abs/10.1056/NEJMoa0800374?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/?term=14.%09Lassen+MR%2C+Ageno+W%2C+Borris+LC%2C+Lieberman+JR%2C+Rosencher+N%2C+Bandel+TJ%2C+et+al.+Rivaroxaban+versus+enoxaparin+for+thromboprophylaxis+after+total+knee+arthroplasty.+N+Engl+J+Med.+2008%3B358%3A2776%E2%80%9386
http://www.nejm.org/doi/abs/10.1056/NEJMoa076016?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/?term=15.%09EINSTEIN+Investigators%2C+Bauersachs+R%2C+Berkowitz+SD%2C+Brenner+B%2C+Buller+HR%2C+Decousus+H%2C+et+al.+Oral+rivaroxaban+for+symptomatic+venous+thromboembolism.+N+Engl+J+Med.+2010%3B363%3A2499%E2%80%93510.
http://www.nejm.org/doi/abs/10.1056/NEJMoa1007903?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.nejm.org/doi/abs/10.1056/NEJMoa1007903?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/?term=16.%09Schulman+S%2C+Kearon+C%2C+Kakkar+AK%2C+Mismetti+P%2C+Schellong+S%2C+Eriksson+H%2C+et+al.+Dabigatran+versus+warfarin+in+the+treatment+of+acute+venous+thromboembolism.+N+Engl+J+Med.+2009%3B361%3A2342%E2%80%9352
http://www.nejm.org/doi/abs/10.1056/NEJMoa0906598?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/?term=17.%09Connolly+SJ%2C+Ezekowitz+MD%2C+Yusuf+S%2C+Eikelboom+J%2C+Oldgren+J%2C+Parekh+A%2C+et+al.+Dabigatran+versus+warfarin+in+patients+with+atrial+fibrillation.+N+Engl+J+Med.+2009%3B361%3A1139%E2%80%9351
http://www.nejm.org/doi/abs/10.1056/NEJMoa0905561?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov/pubmed/?term=18.%09Garcia+D%2C+Libby+E%2C+Crowther+MA.+The+new+oral+anticoagulants.Blood.+2010%3B115%3A15%E2%80%9320
http://bloodjournal.hematologylibrary.org/cgi/pmidlookup?view=long&pmid=19880491
http://www.ncbi.nlm.nih.gov/pubmed/22932800
http://bloodjournal.hematologylibrary.org/cgi/pmidlookup?view=long&pmid=22932800
http://www.ncbi.nlm.nih.gov/pubmed/?term=20.%09Sehgal+V%2C+Bajwa+SJS%2C+Bajaj+A.+New+orally+active+anticoagulants+in+critical+care+and+anesthesia+practice%3A+the+good%2C+the+bad+and+the+ugly.+Ann+Card+Anaesth.+2013%3B16%3A193%E2%80%93200
http://www.annals.in/article.asp?issn=0971-9784;year=2013;volume=16;issue=3;spage=193;epage=200;aulast=Sehgal

