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ABSTRACT

Novel oral anticoagulation treatment has been extensively used for thromboprophylaxis in atrial fibrillation and other clin-
ical conditions because of predicable pharmacokinetic profile and safety. However, rarely plasma drug level variation can
occur that can lead to thrombotic and bleeding events. We describe a case of deep vein thrombosis in a compliant patient
still on apixaban. Anticoagulation failure with NOAC is concerning and obviously there is growing need of assay in these
subsets showing the activity of NOAC. Till the availability of such methods, switching back to conventional therapy with
Vitamin K antagonist with accurate monitoring could be appropriate strategy.
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INTRODUCTION

Although vitamin K antagonists (VKA) are the
standard of treatment for variety of clinical conditions
both as preventive and therapeutic indications, they
have inherent limitations. Because of inter-individual
and intra-individual differences of drug effects, they
need regular monitoring in form of international
normalized ratio (INR).® From last few decades,
novel oral anticoagulation (NOAC) treatment has
been used more frequently for most clinical scenarios
barring exceptions as such mechanical heart valve,
valvular atrial fibrillation (AF) and anti-phospholipid
syndromes. Major benefits in use of NOAC over
VKA lies in that fact that they have more predictable
pharmacokinetics and routine monitoring is not
required.? The efficacy and safety have been proven
in multiple randomized controlled trials (RCT) and
meta-analysis.® However, plasma drug level variation
can do occur leading to both sides of adversity namely
thrombotic and bleeding events.* Here, we describe a
case of deep vein thrombosis on a complaint patient
on apixaban (NOAC) for persistent non-valvular AF.

CASE REPORT

Case history and management

A 77 years old Asian lady came to emergency room
with a medical history of hypertension and type 2
diabetes mellitus, chronic obstructive pulmonary
disease, persistent AF and recent left middle cerebral

artery territory infarction. She has right sided
hemiparesis and residual weakness making her bed
bound and complicated with decubitus ulcer over
sacral region and heel of right foot. She presented
with 2 days history of pain swelling and redness of
right leg. She was discharged 3 weeks back on aspirin
75 mg daily, apixaban 5 mg twice daily, atorvastatin
40 mg daily, basal-bolus insulin therapy and other
supportive medications. She was stable vitally with
pulse rate of 80 beats per minute and irregularly
irregular. An echocardiogram showed mild concentric
left wventricular hypertrophy, aortic sclerosis,
mild mitral annular calcification, trivial mitral
regurgitation with normal left and right ventricular
systolic function. There were no intracardiac mass or
thrombus. Right lower limb Venous Doppler study
showed only partial compressibility of superficial
femoral vein and thickened walls. Arterial Doppler
study revealed monophasic waveforms in posterior
tibial artery and no flow in anterior tibial artery on
right side. CT lower limb angiography was performed
for further clarification that showed occlusive
thrombus in right popliteal artery extending to tibio-
peroneal trunk with muscular collateral to the distal
vessels. There was high grade irregular stenoses in
right anterior tibial artery. There were non-occlusive
thrombi within bilateral superficial femoral veins
extending contiguously into the common femoral
veins.

Correspondence: Dr. Murari Prasad Barakoti, Department of Cardiology, ADK hospital Pvt. Ltd., Sosun
Magu, Male, Republic of Maldives. Email: drmuraribarakoti@gmail.com, Phone: +9609141123.

44

JNHLSN]| Vol-3| No. 1| Jan-Jun 2024


mailto:drmuraribarakoti@gmail.com

Barakoti. Deep VVein Thrombosis While Still on NOAC

[ ¥ ek

Figure 1. Severe atherosclerotic disease
bi?ateral below knee arteries
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She was admitted in high dependency unit. Cardiac
examination revealed normal S1 and S2, no evidence
of murmur or gallop. A 3 X3 cm gangrenous ulcer was
noted over heel of right foot. There were 2 smaller
pressure ulcers noted on sacral regions. Right lower
extremity showed mild pitting edema upto mid shin
level. Platelet count, bleeding time, INR, activated
partial thromboplastin time (@aPTT) were normal.
Anti-factor Xa was not available in our lab. We
discontinued apixaban and started on enoxaparin at 1
mg per kg dose twice daily subcutaneous injections.
She was discussed for peripheral angioplasty in view
of high risk for surgical intervention for arterial
thrombosis. The family members opted for medical
therapy alone and declined any invasive therapy.
Limb viability was preserved with anticoagulation
alone. After 2 days, warfarin was started and bridging
was continued till 2 consecutive days of INR > 2. Her
other home medications were continued with a plan
to follow up in 1 week time.
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DISCUSSION

Atrial fibrillation is the most common sustained
arrhythmia in adults.® Thromboembolic complications
including ischemic stroke and systemic arterial
embolization are the most significant and dreaded
complication with AF.° It occurs due to embolization
of left atrial thrombus forming as a result of stagnation
of blood in left atrial appendage cavity. Based on
ischemic risk and risk of bleeding associated with
anticoagulation use, we must judge both benefits and
risks through shared decision with the patient and care
takers. Individual risk of thromboembolism is assessed
most commonly nowadays with CHA2DS2Vasc score
calculation.” HAS-BLED is one of the commonly used
methods to estimate the risk of bleeding on OAC.®
In general, a therapeutic anticoagulation (VKA or
NOAC) reduced ischemic stroke and other embolic
events by two-thirds compared to placebo.® Based
on a meta-analysis including six RCT comparing
VKA (Warfarin) with placebo, in 2900 participants
with AF, overall stroke rate was 2.2 per 100 patient
years in warfarin group compared to 6.0 per 100
patient years in placebo group.® On evaluating the
risk of bleeding in 16,000 patients with AF, the major
bleeding (including intracranial hemorrhage and
gastrointestinal bleeding), annual risk of bleeding is
3.8 per 100 patient years on OAC and 2.9 per 100
patient years in control group.’® So, the bleeding
risk is double in OAC. NOAC has almost half risk
of bleeding compared to VKA. While incremental
absolute risk of intracranial bleeding is non-trivial
(0.2 percent/year on VKA), it is substantially less than
expected absolute risk reduction from ischemic stroke
in patients with AF and two or more CHA2DS2Vasc
risk factors, Apixaban has been tested in ARISTOTLE
trial and approved by FDA for thrombo-prophylaxis
in AF and at least one additional risk factor. In 18,
201 patients with median follow up of 1.8 years,
the incidence of primary outcome (ischemic or
hemorrhagic stroke or systemic embolism) occurred
in 1.27% per year in apixaban group and 1.6% per
year in warfarin group with P < 0.001 for non-
inferiority and P=0.01 for superiority.** The rate of
major bleeding was 2.13% per year in apixaban group
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compared to 3.09% per year in Warfarin group™ with
P<0.001. So, NOAC are preferred over VKA due to
superiority in preventing stroke or systemic embolism
with less bleeding. Head-to-head comparison trial of
individual NOAC are not done. However, despite
adequate anticoagulation, a few patients can develop
thromboembolic events known as anticoagulation
failure. Ischemic stroke with non-embolic causes
should not be taken as anticoagulation failure as
they can occur in patients without AF. Certain
risk factors increase chance of anticoagulation
failure: TEE evidence dense echo contrast in left
atrium,* decreased ejection velocity of left atrial
appendage,*?complex aortic plaque,® non-compliance
of NOAC, sub-therapeutic INR in VKA, etc. elevated
D-dimer level and von-Willebrand factor are also
noted to be high in patients with anticoagulation
failure** but routine testing is not shown to alter
the outcome.Direct quantification can be done to
measure the drug level and liquid chromatography
tandem mass spectrometry can be used to measure

the plasma concentration.”® However, they are not
available in most settings. Anti-factor Xa activity
is also measured as an efficacy of anticoagulation
and this is also not available widely. In our case, the
patient was compliant to apixaban and she was not
taking any medications that could reduce the efficacy
of apixaban. In this setting, it is difficult decision to
switch to another NOAC as we have no definitive
method to confirm adequate anticoagulation. In the
current situation, we opted to move to conventional
method of VKA for ease of measuring INR.

CONCLUSION

Anticoagulation failure with NOAC is concerning
and obviously there is growing need of assay in
these subsets showing the activity of NOAC. Till
the availability of such methods, switching back to
conventional therapy with Vitamin K antagonist with
accurate monitoring could be appropriate strategy.

Conflict of interest: None

REFERENCE

1. Tereshchenko LG, Henrikson CA, Cigarroa J,
Steinberg JS. Comparative Effectiveness of
Interventions for Stroke Prevention in Atrial
Fibrillation: A Network Meta-Analysis. J Am
Heart Assoc. 2016 May 20;5(5):e003206. doi:
10.1161/JAHA.116.003206. PMID: 27207998;
PMCID: PMC4889191.

2. Steffel J, Verhamme P, Potpara TS, Albaladejo
P, Antz M, Desteghe L, Haeusler KG, Oldgren
J, Reinecke H, Roldan-Schilling V, Rowell N,
Sinnaeve P, Collins R, Camm AJ, Heidblichel
H; ESC Scientific Document Group. The
2018 European Heart Rhythm Association
Practical Guide on the use of non-vitamin
K antagonist oral anticoagulants in patients
with atrial fibrillation. Eur Heart J. 2018 Apr
21;39(16):1330-1393. doi: 10.1093/eurheartj/
ehy136. PMID: 29562325.

3. Ruff CT, Giugliano RP, Braunwald E, Hoffman
EB, Deenadayalu N, Ezekowitz MD, Camm

AJ, Weitz JI, Lewis BS, Parkhomenko A,
Yamashita T, Antman EM. Comparison of the
efficacy and safety of new oral anticoagulants
with warfarin in patients with atrial fibrillation:
a meta-analysis of randomised trials. Lancet.
2014 Mar 15;383(9921):955-62. doi: 10.1016/
S0140-6736(13)62343-0. Epub 2013 Dec 4.
PMID: 24315724.

4. Reilly PA, Lehr T, Haertter S, Connolly SJ,
Yusuf S, Eikelboom JW, Ezekowitz MD,
Nehmiz G, Wang S, Wallentin L; RE-LY
Investigators. The effect of dabigatran plasma
concentrations and patient characteristics on
the frequency of ischemic stroke and major
bleeding in atrial fibrillation patients: the RE-
LY Trial (Randomized Evaluation of Long-
Term Anticoagulation Therapy). J Am Coll
Cardiol. 2014 Feb 4;63(4):321-8. doi: 10.1016/j.
jacc.2013.07.104. Epub 2013 Sep 27. PMID:
24076487.

5. Libby Peter, Bonow Robert O, and Mann

46

JNHLSN] Vol-3] No. 1] Jan-Jun 2024



Barakoti. Deep VVein Thrombosis While Still on NOAC

Douglas L, et al. Braunwald's heart disease: A
textbook of cardiovascular medicine, 12th ed.
Piladelphia: Elsevier Science, 2022. P 1272

Link MS, Giugliano RP, Ruff CT, Scirica BM,
Huikuri H, Oto A, Crompton AE, Murphy SA,
Lanz H, Mercuri MF, Antman EM, Braunwald
E; ENGAGE AF-TIMI 48 Investigators. Stroke
and Mortality Risk in Patients With Various
Patterns of Atrial Fibrillation: Results From
the ENGAGE AF-TIMI 48 Trial (Effective
Anticoagulation With Factor Xa Next
Generation in Atrial Fibrillation-Thrombolysis
in Myocardial Infarction 48). Circ Arrhythm
Electrophysiol. 2017  Jan;10(1):e004267.
doi: 10.1161/CIRCEP.116.004267. PMID:
28077507.

January CT, Wann LS, Calkins H, Chen
LY, Cigarroa JE, Cleveland JC Jr, Ellinor
PT, Ezekowitz MD, Field ME, Furie KL,
Heidenreich PA, Murray KT, Shea JB, Tracy
CM, Yancy CW. 2019 AHA/ACC/HRS Focused
Update of the 2014 AHA/ACC/HRS Guideline
for the Management of Patients With Atrial
Fibrillation: A Report of the American College
of Cardiology/American Heart Association
Task Force on Clinical Practice Guidelines and
the Heart Rhythm Society in Collaboration
With the Society of Thoracic Surgeons.
Circulation. 2019 Jul 9;140(2):e125-e151. doi:
10.1161/CIR.0000000000000665. Epub 2019
Jan 28. Erratum in: Circulation. 2019 Aug
6;140(6):€285. PMID: 30686041.

10.

11.

12.

antithrombotic therapy to prevent stroke in
patients who have nonvalvular atrial fibrillation.
Ann Intern Med. 2007 Jun 19;146(12):857-67.
doi:  10.7326/0003-4819-146-12-200706190-
00007. PMID: 17577005.

Gallagher AM, van Staa TP, Murray-Thomas T,
Schoof N, Clemens A, Ackermann D, Bartels
DB. Population-based cohort study of warfarin-
treated patients with atrial fibrillation: incidence
of cardiovascular and bleeding outcomes. BMJ
Open. 2014 Jan 27;4(1):e003839. doi: 10.1136/
bmjopen-2013-003839. PMID: 24468720;
PMCID: PMC3913087.

Granger CB, Alexander JH, McMurray JJ, Lopes
RD, Hylek EM, Hanna M, Al-Khalidi HR,
Ansell J, Atar D, Avezum A, Bahit MC, Diaz
R, Easton JD, Ezekowitz JA, Flaker G, Garcia
D, Geraldes M, Gersh BJ, Golitsyn S, Goto S,
Hermosillo AG, Hohnloser SH, Horowitz J,
Mohan P, Jansky P, Lewis BS, Lopez-Sendon
JL, Pais P, Parkhomenko A, Verheugt FW, Zhu
J, Wallentin L; ARISTOTLE Committees and
Investigators. Apixaban versus warfarin in
patients with atrial fibrillation. N Engl J Med.
2011 Sep 15;365(11):981-92. doi: 10.1056/
NEJMo0al107039. Epub 2011 Aug 27. PMID:
21870978.

Bernhardt P, Schmidt H, Hammerstingl C,
Luderitz B, Omran H. Patients with atrial
fibrillation and dense spontaneous echo contrast
at high risk a prospective and serial follow-

up over 12 months with transesophageal
Borre ED, Goode A, Raitz G, Shah B, echocardiography and cerebral magnetic
Lowenstern A, Chatterjee R, Sharan L, Allen resonance imaging. J Am Coll Cardiol.

LaPointe NM, Yapa R, Davis JK, Lallinger K,
Schmidt R, Kosinski A, Al-Khatib SM, Sanders
GD. Predicting Thromboembolic and Bleeding
Event Risk in Patients with Non-Valvular Atrial
Fibrillation: A Systematic Review. Thromb
Haemost. 2018 Dec;118(12):2171-2187. doi:
10.1055/5-0038-1675400. Epub 2018 Oct 30.
PMID: 30376678; PMCID: PMC6754740.

13.

2005 Jun 7;45(11):1807-12. doi: 10.1016/j.

jacc.2004.11.071. PMID: 15936610.

Tang RB, Dong JZ, Liu XP, Long DY, Yu RH, Du
X, Liu XH, Ma CS. Is CHA2DS2-VVASc score a
predictor of left atrial thrombus in patients with
paroxysmal atrial fibrillation? Thromb Haemost.
2011 Jun;105(6):1107-9. doi: 10.1160/TH10-12-
0800. Epub 2011 May 5. PMID: 21544316.

9. HartRG, Pearce LA, Aguilar MI. Meta-analysis:

JNHLSN]| Vol-3| No. 1| Jan-Jun 2024

47




Barakoti. Deep Vein Thrombosis While Still on NOAC

14. Sadanaga T, Sadanaga M, Ogawa S. Evidence

that D-dimer levels predict subsequent
thromboembolic and cardiovascular events
in patients with atrial fibrillation during oral
anticoagulant therapy. J Am Coll Cardiol.
2010 May 18;55(20):2225-31. doi: 10.1016/j.
jacc.2009.12.049. PMID: 20466203.

15. Cuker A, Siegal DM, Crowther MA, Garcia DA.

Laboratory measurement of the anticoagulant
activity of the non-vitamin K oral anticoagulants.
J Am Coll Cardiol. 2014 Sep 16;64(11):1128-
39. doi: 10.1016/j.jacc.2014.05.065. PMID:
25212648; PMCID: PMC4167772.

Citation: Barakoti MP. Deep Vein Thrombosis While Still on NOAC. JNHLS. 2024; 3(1):44-48

JNHLSN] Vol-3] No. 1| Jan-Jun 2024

48




	Murari Prasad Barakoti1
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	REFERENCE

