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Summary

Direct oral anticoagulants (DOACs) are considered advantageous compared
with vitamin K antagonists in eligible atrial fibrillation patients, but the effi-
cacy and the safety of DOACs are not well defined in the morbidly obese
population.

We report the case of a 59-year-old woman (160 cm, 188 kg, body mass in-
dex 73.5 kg/m2) with multiple comorbidities including non-valvular atrial fi-
brillation, who was anticoagulated with apixaban 5 mg twice a day and who
was admitted to our hospital because of acute renal failure.

We report changes in apixaban concentrations over the course of manage-
ment. Apixaban concentrations were quantified using Liquid Anti-Xa He-
mosIL® Werfen. The table and figure show apixaban concentrations accord-
ing to therapeutic modifications and renal function.

This case illustrates the importance of occasionally measuring the DOAC
concentration in the case of intercurrent pathology, in particular acute renal
insufficiency, or in the case of topical use of drugs known to interact with
DOACSs by the oral route. Plasma DOAC measurement would be also inter-
esting in the case of co-medications with an unknown potential for drug in-
teractions. This case also shows an effective and safe anticoagulation by
DOAC in a super-obese patient.

Direct oral anticoagulants (DOACs) are considered ad-
vantageous compared with vitamin K antagonists in
eligible atrial fibrillation patients [1]. The efficacy and
the safety of DOACs are not well defined in the morbid-
ly obese population. A recent meta-analysis showed
that, compared with warfarin therapy, the use of
DOACs was not associated with a higher event rate of
stroke or systemic embolism in morbidly obese pa-
tients with atrial fibrillation, but with a significantly
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lower rate of major bleeding [2]. There is very little in-
formation on super-obese patients. One case report
showed that apixaban concentrations may be within
expected on-therapy concentration ranges, but should
be used with caution in the course of an of acute illness
in super-obese patient [3].

We report on a 59-year-old woman patient (160 cm, 188
kg, body mass index [BMI] 73.5 kg/m?) with a history of
arterial hypertension, obesity hypoventilation syn-
drome, heart failure with preserved ejection fraction,
lymphoedema, chronic ulcers, chronic alcoholism par-
tially weaned and atrial disease associated with high-
grade conductive disorders treated with a pacemaker,
who was admitted to our hospital because of acute re-
nal failure.

Because of her non-valvular atrial fibrillation (CHA2DS-
VASCc-Score 3), she was anticoagulated with apixaban
5 mg twice a day. Neither haemorrhagic nor embolic
events had occurred during the 4 years of direct oral
anticoagulation (weight at the beginning of apixaban
was 163 kg, i.e., a BMI of 63 kg/m?).

On admission, creatinine was increased to 256 umol/I,
estimated glomerular filtration rate (GFR) 17 ml/min
according to CKD-EPI, with a profile of functional acute
renal failure. She was suffering from severe undernu-
trition in the context of biological inflammatory
syndrome (albumin 26 g/l, prealbumin 0.15 g/l and
C-reactive protein 167.9 mg/l) probably related to the
worsening of her chronic ulcers. Cardiac and hepatic
function biomarkers were in the normal range (brain
natriuretic peptide was normal at 62 pg/ml [<100 pg/
ml] and factor V was normal at 116%). Extensive skin
mycosis led to the introduction of econazole powder
applied to approximatively 10% of body surface the
day after admission.
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The wounds evolved favourably with local care with-
out the need for antibiotic therapy and renal function
improved with the reduction of the inflammatory syn-
drome and oral renutrition (fortified meals). Improve-

ment of renal function allowed the reintroduction of

furosemide (usual treatment 750 mg per day) to de-
crease sodium and water retention and the patient lost
9 kg in 10 days in this context of enriched meals (179 kg,
BMI 70 kg/m?). No bleeding or embolic events oc-
curred.

Apixaban was first stopped, owing to the decline in
renal function, then restarted, initially at a lower
dose, and then at the usual dose with the improve-
ment of renal function. Surprisingly at day 7, apixa-
ban concentration increased although renal func-
tion was stabilised and this was confirmed at day 8.
Plasma concentrations of apixaban remained high
despite a dose reduction from day 8 to 10. An interac-
tion with the topical econazole powder was suspected.
It was decided to discharge the patient from hospi-
tal. On discharge, we stopped the econazole powder
and continued with the normal dose of apixaban. Pre-
dose apixaban plasma concentration was in the ex-

pected range 1 month later [4]. Econazole was applied
for 10 days. Unfortunately, we were unable to perform
an econazole assay.

Table 1 and figure 1 show apixaban concentrations ac-
cording to therapeutic modifications and renal func-
tion. Apixaban concentrations were quantified using
Liquid Anti-Xa HemosIL® Werfen.

A pharmacological study had previously shown that
apixaban exposure was approximately 20% to 30%
lower in a population with an average BMI of 42.6 kg/
m? which the authors considered modest and unlikely

The use of apixaban is not recommended in
patients receiving concomitant systemic treat-
ment with strong inhibitors of both CYP3A4 and
P-glycoprotein, such as azole antimycotics

to be clinically meaningful [5]. So we used apixaban
expected concentration ranges in atrial fibrillation
patients reported on summary of product characteris-
tics [6].

The use of apixaban is not recommended in patients
receiving concomitant systemic treatment with strong
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Figure 1: Apixaban concentrations in a super-obese patient wi

Published online first — please cite as: Cardiovasc Med. 2022;25:w10137. doi: 10.4414/cvm.2022.w10137

Published under the copyright license “Attribution — Non-Commercial — NoDerivatives 4.0”. No commercial reuse without permission.

th renal failure and treated with topical econazole.
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Table 1: Evolution of apixaban concentration according to therapeutic modifications and

renal function.

Sampling | Cmin (ng/ml) | GFR (ml/ |CRP (mg/L) |Albumin |Therapeutic changes
day min) (g/L)
1 310 17 168 27 Stop apixaban;
Start econazole
3 101 31 80 26 Start apixaban
2.5mg x 2/d
4 123 74 72 28 Start apixaban
5mg x 2/d
Start furosemide
250 mg/d
258 64 71
291 55 53 30 Reduction apixaban
2.5 mg x 2/d
10 212 52 26 33 Reduction furosemide
125 mg/d
Stop econazole
Increase apixaban
5 mg x 2/d
45 97 64

Cmin: pre-dose apixaban plasma concentration, expected on-therapy concentration ranges in atrial
fibrillation patients, median 103 ng/ml (41/230: 5th/95th percentile); GFR: glomerular filtration rate;

CRP: C-reactive protein
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inhibitors of both CYP3A4 and P-glycoprotein, such as
azole antimycotics [6, 7]. Coadministration of apixaban
with ketoconazole (400 mg once a day), a strong inhibi-
tor of both CYP3A4 and P-glycoprotein, led to a 2-fold
increase in mean apixaban area under the curve (AUC)
and a 1.6-fold increase in mean peak apixaban concen-
trations [8].

Similarly, topical application of econazole has been as-
sociated with an increase in the anticoagulant effect of
warfarin [9], so topical medication may enter the sys-
temic circulation and cause toxicity. In our case, this
hypothesis is supported by the large area of applica-
tion and the important cutaneous weakness of the pa-
tient.

This case illustrates the importance of occasionally
measuring the DOAC concentration in the case of in-
tercurrent pathology, in particular acute renal insuffi-

ciency, or in the case of using topical drugs known to
interact with DOACs when taken by the oral route. Plas-
ma DOAC measurement would be also be interesting
in the case of co-medication unknown for drug inter-
action. This case also shows an effective and safe anti-
coagulation by DOAC in a super-obese patient.
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