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Direct oral anticoagulants (DOAC:s) have risen in popularity for therapeutic anticoagulation due to decreased
need for routine laboratory monitoring and reported decreased bleeding risk."? Apixaban (Eliquis, Bristol-
Myers Squibb), in particular, has dosing adjustments for advanced age, low body weight, and/or elevated serum
creatinine.’ Guidelines have been established for anticoagulation in renal insufficiency, but data is limited
regarding DOAC use in dialysis-dependent or severe CKD (chronic kidney disease) patients.*

We present a case of an older woman on apixaban (Eliquis, Bristol-Myers Squibb) with renal impairment who
required emergent abdominal surgery. She developed life-threatening bleeding post-operatively though she

had not taken apixaban in approximately one week. After being held for seven days, the measured apixaban
level was 244 ng/ml, which exceeded the median peak and trough levels for a patient on steady-state therapy.’
Despite current recommendations for holding DOAC:s perioperatively for 3 to 4 days based on her renal
insufficiency (CrCl 15-20 ml/min) (creatinine clearance), her measured serum level suggested she was still fully
anticoagulated. In this case, apixaban had been prescribed for the appropriate indication at the appropriate
standard dose of 5 mg orally twice daily for atrial fibrillation stroke prevention (age 77 years, weight 87 kg,
baseline serum creatinine 3.3), but had not cleared as predicted.

While apixaban (Eliquis, Bristol-Myers Squibb) may seem like a safer DOAC in those with renal impairment,
surgeons should remain cognizant of the possible hemorrhagic complications in this patient population.
Although hold times before surgery are of longer duration with impaired renal function, there is the possibility
that patients may have therapeutic levels of apixaban even well after the recommended time of discontinuation
of the medication.® Laboratory testing with specific drug levels, anti-FXa levels, or INR may be considered in
patients with impaired renal function.after injury.
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Case Description

The patient is a 77-year-old Caucasian female with comor-
bidities significant for diabetes, coronary artery disease
(CAD), diastolic congestive heart failure (CHF), chron-
ic kidney disease (CKD) stage IV (baseline Cr 3.3, CrCl
[creatinine clearance] 15-20 ml/min), peripheral vascular
disease, hypertension, hyperlipidemia, obstructive sleep
apnea, obesity, prior stroke, and Parkinsonism. She was
admitted a month earlier with junctional bradycardia for
which a pacemaker was placed; however, she continued
to have paroxysmal atrial fibrillation and was placed on
apixaban (Eliquis, Bristol-Myers Squibb) 5 mg twice daily.
She was re-admitted with CHF exacerbation and acute-
on-chronic kidney disease (serum Cr 5.1, CrCl 7.6-13 ml/
min). On admission, her apixaban was discontinued due
to possible hemodialysis initiation.

She was pharmacologically diuresed, and her edema and
kidney function improved with urine output returning
to at least 0.5 cc/kg/hr by hospital day three; however, on
hospital day six, she developed acute mental status changes
with abdominal distention and emesis. Her abdomen and
pelvis CT demonstrated a dilated cecum (10.2 ¢cm) with
free fluid. Significant labs included a new leukocytosis and
elevated lactate; serum creatinine had improved to 3.8
from 5.1 on admission. She was started on broad-spectrum
antibiotics for a presumed intra-abdominal process. Later
that day, she began having large volume watery stools with
rapid clinical deterioration and profound hypotension.

Given the high clinical suspicion for fulminant Clostridi-
um difficile colitis the patient was taken emergently to the
operating room for exploratory laparotomy. Her preop-
erative international normalized ratio (INR) was elevat-
ed at 3.5 despite normal liver chemistries. Citrated rapid
thromboelastography was also abnormal with prolonged
activated clotting time 183s (normal 89s-144s). Intra-op-
eratively, she received fresh frozen plasma to correct her
coagulopathy. Her right and transverse colon were dilat-
ed, and necrotic favoring ischemic colitis over fulminant
Clostridium difficile colitis as the inciting event. Thus, only
her right and transverse colon were resected at her index
operation (Figure 1).
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Figure 1. Intraoperative Photograph From First Surgery Showing
Irreversible Colonic Ischemic Without Perforation (Patient’s Head is Right
of Photo). Published with Permission

In view of the patient’s hemodynamic instability and coag-
ulopathy, her bowel was left in discontinuity. Her abdo-
men was left open with a temporary abdominal closure to
allow for ongoing resuscitation in the intensive care unit.
Postoperatively, she continued to have sanguineous output
from her temporary abdominal closure device and with
elevated INR. Despite our attempts to resuscitate and cor-
rect her coagulopathy before taking her back for a second
look, she continued to have ongoing hemoperitoneum and
hemodynamic instability. The patient was taken back to
the OR the following morning. Three liters of hemoperi-
toneum were evacuated, but she continued to have diffuse
bleeding intraoperatively without a definitive source.

Although her DOAC was held on admission seven days
prior, an apixaban level was checked and found to be 244
ng/ml, which was consistent with therapeutic anticoagu-
lation levels. Because of these findings and concerns for
ongoing bleeding, she was given four-factor prothrombin
complex concentrate (4F-PCC) intraoperatively per our
hospital’s protocol for apixaban reversal. Though not an
FDA-approved indication for use, 4F-PCC was utilized
as the specific DOAC reversal agent; the FDA-approved
andexanet alfa (Andexxa, Portola Pharmaceuticals) was not
on our institution’s formulary and has not yet been studied
for perioperative anticoagulation reversal.” Her abdomen
was re-packed and temporary closure replaced.
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She remained hemodynamically stable with no further
bleeding and returned to the operating room the following
day for the creation of end ileostomy and fascial closure.
Her Clostridium difficile stool test had resulted as negative
prior to her final take back, and therefore, the remainder
of her colon was not resected as it remained viable. Final
pathology confirmed our suspected intraoperative diagno-
sis of ischemic colitis. She was discharged to an extended
care facility on postoperative day 16.

Discussion

Since FDA approval in 2012, apixaban (Eliquis, Bris-
tol-Myers Squibb) utilization has risen, and labeled indica-
tions have been expanded to include treatment/prophylaxis
of venous thromboembolism (VTE) and stroke prevention
in atrial fibrillation (AF)."? For patients, the lack of routine
laboratory monitoring and lower risk of bleeding make
apixaban and other DOACs appealing compared to war-
farin (Coumadin, Bristol-Myers Squibb).? While monitor-
ing Factor Xa (FXa) inhibitors is not routinely performed,
apixaban drug level testing is possible and accurate, though
its availability is institution-specific.® Anti-FXa levels can
also assess the patient’s degree of anticoagulation, but this
assay can be slow and is not uniformly available. In the
absence of these specialized assays, several studies have
shown a correlation between INR and apixaban levels;
however, the INR may also be normal in patients with cir-
culating apixaban levels (up to 50 ng/ml) and is therefore
not sufficiently sensitive.®

Apixaban has been advocated specifically for anticoag-
ulation in patients with chronic kidney disease, making
it unique among DOAC:s (though randomized trials are
underway).* The updated 2019 American Heart Associa-
tion, Inc./American College of Cardiology Foundation/
Heart Rhythm Society guidelines for AF treatment state
it “might be reasonable” to prescribe warfarin (Coumadin,
Bristol-Myers Squibb) or apixaban in patients who have
end-stage CKD (CrCl <15 mL/min or dialysis require-
ment).” For stroke prevention in AF, the standard dose for
apixaban is 5 mg orally twice daily. Still, a reduced dose
(2.5 mg orally twice daily) is indicated for patients with
at least two of the following criteria: (1) age >80 years, (2)
weight <60 kg, and (3) serum creatinine 21.5 mg/dL.>’
Dialysis patients with AF are prescribed the standard dose
based on pharmacokinetic data alone as randomized trials
comparing apixaban to warfarin (Coumadin, Bristol-My-
ers Squibb) excluded dialysis patients or severe CKD
(CrCr <25 mL/min).>* No dosing adjustments are recom-
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mended for VTE treatment in CKD, but these studies also
did not include dialysis-dependent or severe CKD patients
(CrCl <15 mL/min).> Of note, for VTE treatment, the
recent CHEST guidelines favor warfarin (Coumadin,
Bristol-Myers Squibb) as the preferred anticoagulant in
patients with renal disease (CrCl <30 mL/min)."

Patients are presumed to have therapeutic levels of antico-
agulation within hours of the first dose. Apixaban primar-
ily undergoes hepatic metabolism via several mechanisms,
including demethylation, hydroxylation, and cytochrome
P450 metabolism. More than half the drug (56 percent)
is recovered in the feces, while 24.5 percent is recovered
in the urine. The half-life of apixaban is approximately 12
hours. The pharmacokinetics of apixaban are adequately
predictable, so hold times are typically trusted without
verification by laboratory drug levels or anti-Xa levels.
Per the FDA label, delayed elimination is not expected in
mild/moderate hepatic impairment, moderate/severe renal
impairment, or age greater than 65 years. The drug con-
centration was further increased by 17 percent in patients
with renal failure after a single dose.!" These studies pro-
viding pharmacokinetic data are generally based on one-
time doses at the beginning of therapy, not in patients
later in therapy at steady-state. There are case reports of
grossly-delayed elimination and literature demonstrating
an accumulation of apixaban in CKD.'>"

The predictable kinetics have led to recommended surgi-
cal hold times dependent upon the anticipated bleeding
risk of the surgery and the patient’s CrCL.°* When holding
anticoagulation for elective surgery in patients with nor-
mal kidney function, apixaban should typically be held
for 24 hours prior to low-bleeding-risk procedures and
48 hours for moderate-to-high bleeding risk procedures.’
For patients with CrCl less than 50 mL/min, however, the
low bleeding-risk surgery hold time advocated is 34-54
hours and high bleeding-risk surgery hold time is 68 to 90

hours.®

Our patient was appropriately prescribed apixaban at the
standard dose of 5 mg orally twice daily for AF stroke
prevention (age 77, weight 87 kg, baseline serum creati-
nine 3.3). Though the surgery was not elective, apixaban
had been held during her hospitalization. Before the first
surgery, our patient’s INR was 2.7, while receiving dai-
ly oral aspirin (Bayer) 81 mg and VTE prophylaxis with
subcutaneous heparin sodium (heparin, Pfizer). When she
developed life-threatening bleeding, the apixaban level
measured 244 ng/mL, exceeding median peak and trough
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levels for a patient on steady-state therapy.” With a hold
time at that point of approximately seven days, she had far
exceeded her recommended hold time of 3 to 4 days based
on renal insufficiency (CrCl 15-20 mL/min, depending
on calculation method) but was still fully anticoagulated.

Conclusion

Until a consensus is reached in the literature and more data
is available on the use of apixaban (Eliquis, Bristol-Myers
Squibb) and other DOAC:s in patients with CKD or CrCl
<25 mL/min, surgeons should remain hypervigilant of the
possible hemorrhagic complications in this patient popu-
lation. Although hold times before surgery are of longer
duration with impaired renal function, there is the possi-
bility that patients may have therapeutic levels of apixaban
even well after recommended hold times.

Lessons Learned

Evaluation of patients’ renal function is imperative in
DOAC choice and dosing. Hold times for DOAC:s should
be lengthened in impaired creatinine clearance.® Laborato-
ry testing with specific drug levels, anti-FXa levels, or INR
may be considered in patients with impaired renal func-
tion. In the event of life-threatening bleeding in patients
taking apixaban (Eliquis, Bristol-Myers Squibb), 4F-PCC
or andexanet alfa (Andexxa, Portola Pharmaceuticals) may
be required to establish hemostasis.'>'¢
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