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Massive Gastrointestinal Bleeding, Consequences

Interactions of Apixaban, Diltiazem and Aspirin: Case Report
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ABSTRACT

Anticoagulation is the cornerstone of preventing thrombosis. Following the aging of
society and the greater use of anticoagulant drugs, we see more serious complications
in this group. The reduced occurrence of significant bleeding represents a notable
benefit of direct oral anticoagulants (DOACs) in comparison to vitamin K
antagonists. However, the unavailability of Andexanet alfa and ldarucizumab
complicates the management of bleeding associated with DOACs. This case
describes a 69-year-old man who presented with massive gastrointestinal bleeding,
hemorrhagic shock, and loss of conciseness. He has been taking apixaban 2.5 mg
twice a day, aspirin 80 mg once a day, and diltiazem 60 mg three times daily. Bleeding
was controlled through transfusion of two units of fresh frozen plasma, five units of
packed cell, four units of platelet, and tranexamic acid injection. Although
hemorrhagic shock was successfully managed, he unfortunately passed away after
three weeks of hospitalization following Ventilator-associated pneumonia and sepsis.
In this case, we discuss the importance of the drug interaction of apixaban, diltiazem,
and aspirin.

Introduction

from existing lesions and other mucosal breaks [3].
Diltiazem by inhibiting P-glycoprotein (P-gp) and
cytochrome P450 (CYP) causes an increase in area under

irect oral anticoagulants (DOACSs) have received
approval from the US FDA for various medical
applications [1]. One significant benefit of
DOACs in comparison to vitamin K antagonists
is the lower occurrence of major bleeding events, along
with the ease of perioperative management [2]. The
mechanism of gastrointestinal bleeding with DOACs can
be explained by its pharmacokinetics. The bioavailability
of DOACs varies from 50-80% and the remaining
unabsorbed drug in the lumen can exacerbate bleeding
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the concentration versus time curve (AUC) and
maximum serum concentration (Cmax) of apixaban by
40% and 31%, respectively [4]. It is recommended to use
metoprolol instead of diltiazem to control the ventricular
rhythm in patients taking DOACSs [5]. Simultaneous use
of aspirin along with apixaban leads to a significant
increase in the risk of bleeding [6]. A bleeding event is
classified as major bleeding, if it occurs in a critical area
or organ, leads to a decrease in hemoglobin of 2 g/dL or
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more, requires transfusion of 2 or more units of red blood
cells, or causes hemodynamic instability [7].

Case Report

A 69-year-old man was admitted to the emergency
department (ED) with hemoptysis, coffee-ground
vomiting, and melena. His medical history includes heart
failure with reduced ejection fraction (HFrEF), Chronic
obstructive pulmonary disease (COPD), ischemic heart
disease (IHD), Diabetes mellitus (DM), hypertension
(HTN), and coronary artery bypass graft (CABG) 10
years ago. He was taking empagliflozin, sacubitril-
valsartan, eplerenone, metformin, digoxin, apixaban 2.5
mg twice a day, aspirin 80 mg once a day, and diltiazem
60 mg three times daily. The vital signs in admission were
pulse rate=106 bpm, BP=72/41 mmHg, temperature (T)=
37°C, SPO2=95% and Hemoglobin (Hb) =7 g/dL (Table
1). Hemorrhagic shock and extensive bleeding were
controlled by transfusion of two units of Fresh frozen
plasma (FFP), five units of packed cell, and four units of
platelet. The patient received continuous infusion of
pantoprazole, octreotide, norepinephrine, and two liters
of isotonic solution of sodium chloride for fluid
resuscitation. He was intubated and transferred to the
operating room to investigate the source of bleeding and
underwent a laparotomy. No signs of liver disease were
found, but several erosions around the antrum were
observed. He became unstable and had a cardiac arrest,
but Cardiopulmonary resuscitation (CPR) was successful
for 5 minutes. He was then transferred to the Intensive
Care Unit (ICU), where he died three weeks later after
experiencing acute decompensated heart failure,
ventilator-associated pneumonia, and septic shock,
despite successful management of the hemorrhagic
shock.

Table 1- Laboratory testing upon admission

Test Report  Reference range

Hemoglobin (gr/dl) 7.4 13.5-18

Platelet (*10° /ul) 120 150-400

AST(U/L) 17 Up to 38

ALT (U/L) 14 Upto 4l

Creatinine (mg/dl) 13 0.6-1.4

Urea (mg/dl) 99 19-44

PTT 32.6 25-40

INR 1.65 0.8-1.1
Discussion

Patients with heart failure (HF) are at a higher risk of
complications caused by drug interactions [8]. All
DOACs have renal elimination and patients with HF tend
to have a higher prevalence of renal dysfunction. As a
result, a higher risk of bleeding compared to warfarin
may be expected in some subsets of patients with HF [9].
In the ARISTOTLE trial, it was shown that factors such
as DM, age, and the simultaneous use of aspirin can
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increase the risk of bleeding caused by DOACs [10]. The
ROCKET AF trial also revealed that COPD is a risk
factor for bleeding in patients taking rivaroxaban [11].
Drug interaction factors in the rate of bleeding events
should not be overlooked. Moderate inhibitors of
CYP3A4 may elevate the serum levels of rivaroxaban
and apixaban. A retrospective study on patients with
atrial fibrillation which were receiving diltiazem and
apixaban, showed a significant risk of bleeding incidence
[5]. A retrospective cohort study of patients receiving
apixaban or rivaroxaban showed that coadministration
with diltiazem, verapamil, and amiodarone increases the
risk of any bleeding [12].

The patient's serum creatinine (SCr) level was 1.3
mg/dL, and both the glomerular filtration rate (GFR) and
liver function tests (LFT) were normal at admission.
Therefore, neither hepatic nor renal risk factors
contributed to the patient's condition. The patient's
comorbidities, including DM, HTN, smoking, and
COPD, were crucial factors leading to major bleeding
events.

The prompt initiation of tranexamic acid for
counteracting the effects of DOACs in patients
experiencing life-threatening hemorrhage is linked to a
reduction in bleeding [13-16]. Injectable tranexamic acid,
one gram, was prescribed to the patient three times daily.
While specific antidotes such as andexanet alfa or
unspecific hemostatic agents like prothrombin complex
concentrate (PCC), activated PCC (aPCC), or
recombinant factor Vlla (rFVIla) can achieve apixaban
reversal [17], these options were not available, so
alternative treatments were used. FFP can neutralize the
effects of DOACs-mediated factor Il or factor X
inhibition [17]. However, a large volume of FFP is
required to provide adequate amounts of factors Il and X,
which can be challenging in patients with HF. In this
case, a total of 4 units of FFP were administered.
Additionally, to maintain the patient's hemoglobin level
above 7 g/dL, a total of 5 units of packed red blood cells
were administered, successfully controlling the massive
gastrointestinal bleeding.

Conclusion

This report reveals the significant impact of minor
bleeding risk factors when combined, potentially leading
to fatal events. It emphasizes the importance of closely
monitoring bleeding risk factors and drug interactions
during the administration of DOACs.

References

[1] Chen A, Stecker E, A Warden B. Direct oral
anticoagulant use: a practical guide to common
clinical challenges. J Am Heart Assoc. 2020; 9(13):
€017559.

[2] Cuker A, Burnett A, Triller D, Crowther M, Ansell
J, Van Cott EM, et al. Reversal of direct oral
anticoagulants: guidance from the anticoagulation



258

(3]

(4]

(5]

(6]

[7]

(8]

[9]

[10]

[11]

Karballaei Mirzahosseini et al.: Massive Gastrointestinal Bleeding, Consequences Interactions of Apixaban, Diltiazem and Aspirin

forum. Am J Hematol. 2019; 94(6):697-709.
Abraham NS, Horsley-Silva JL. Gastrointestinal
bleeding secondary to the new anticoagulants. Curr
Opin Gastroenterol. 2016; 32(6):474-80.

Wiggins BS, Dixon DL, Neyens RR, Page RL,
Gluckman TJ. Select drug-drug interactions with
direct oral anticoagulants: JACC review topic of the
week. J Am Coll Cardiol. 2020; 75(11):1341-50.
Ray WA, Chung CP, Stein CM, Smalley W,
Zimmerman E, Dupont WD, et al. Serious Bleeding
in Patients with Atrial Fibrillation Using Diltiazem
with Apixaban or Rivaroxaban. J Am Med Assoc.
2024.

Cook HE, Hewitt JH, Patterson EP, Randolph AE.
Impact of drug interactions on major bleed rates in
patients taking direct oral anticoagulants. Journal of
Pharmacy Practice. 2023;36(3):600-5.

Al Aseri Z, AlGahtani FH, Bakheet MF, Al-Jedai
AH, Almubrik S. Evidence-based Management of
Major Bleeding in Patients Receiving Direct Oral
Anticoagulants: An Updated Narrative Review on
the Role of Specific Reversal Agents. J Cardiovasc
Pharmacol Ther. 2023; 28:10742484231202655.
Straubhaar B, Krdhenbihl S, Schlienger RG. The
prevalence of potential drug-drug interactions in
patients with heart failure at hospital discharge. Drug
Saf. 2006; 29:79-90.

Jackevicius CA, Lu L, Ghaznavi Z, Warner AL.
Bleeding risk of direct oral anticoagulants in patients
with heart failure and atrial fibrillation. Circ
Cardiovasc Qual Outcomes. 2021; 14(2): e007230.
Hellenbart EL, Faulkenberg KD, Finks SW.
Evaluation of bleeding in patients receiving direct
oral anticoagulants. Vasc Health Risk Manag.
2017:325-42.

Goodman SG, Wojdyla DM, Piccini JP, White HD,

[12]

[13]

[14]

[15]

[16]

[17]

Paolini JF, Nessel CC, et al. Factors associated with
major bleeding events: insights from the ROCKET
AF trial (rivaroxaban once-daily oral direct factor
Xa inhibition compared with vitamin K antagonism
for prevention of stroke and embolism trial in atrial
fibrillation). J Am Coll Cardiol. 2014; 63(9):891-
900.

Hanigan S, Das J, Pogue K, Barnes GD, Dorsch MP.
The real-world use of combined P-glycoprotein and
moderate CYP3A4 inhibitors with rivaroxaban or
apixaban increases bleeding. J  Thromb
Thrombolysis. 2020; 49:636-43.

Grottke O, Afshari A, Ahmed A, Arnaoutoglou E,
Bolliger D, Fenger-Eriksen C, et al. Clinical
guideline on reversal of direct oral anticoagulants in
patients with life threatening bleeding. European J
Anaesthesiol. 2024;41(5):327-50.

De Marco F, Valli G, Ancona C, Ruggieri MP.
Management of bleeding in patients on direct oral
anticoagulants in emergency department: where we
are and where we are going. Eur Heart J Suppl. 2023;
25(Supplement_C):C15-9.

Tomaselli GF, Mahaffey KW, Cuker A, Dobesh PP,
Doherty JU, Eikelboom JW, et al. 2020 ACC expert
consensus decision pathway on management of
bleeding in patients on oral anticoagulants: a report
of the American College of Cardiology Solution Set
Oversight Committee. J Am Coll Cardiol. 2020;
76(5):594-622.

Moia M, Squizzato A. Reversal agents for oral
anticoagulant-associated major or life-threatening
bleeding. Intern Emerg Med. 2019; 14(8):1233-9.
Morotti A, Goldstein JN. New oral anticoagulants
and their reversal agents. Curr Treat Options Neurol.
2016; 18:1-5.



