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Abstract

BACKGROUND

The drug instructions for dabigatran recommend adjusting the dosage to 110 mg
twice daily for patients with bleeding risk, and performing at least one renal
function test per year for patients with moderate renal impairment. However,
owing to chronic insidiously worsening renal insufficiency, dabigatran can still
accumulate abnormally, necessitating therapy with idarucizumab to reverse the
anticoagulation due to severe erosive gastritis with widespread stomach mucosal
bleeding.

CASE SUMMARY

A 76-year-old woman with a history of atrial fibrillation who took dabigatran 110
mg twice daily as directed to lessen the chance of stroke, was transported to the
hospital with hematemesis and melena. Laboratory findings revealed severe life-
threatening, blood-loss-induced anemia with a hemoglobin (Hb) level of 41.0 g/L
and marked coagulation abnormalities with thrombin time (TT) > 180 s, most
likely caused by dabigatran-induced metabolic disorder. Aggressive acid sup-
pressive, hemostatic, and blood transfusion therapy resulted in the misconception
that the bleeding was controlled, with subsequent rebleeding. Idarucizumab was
administered in a timely manner to counteract dabigatran's anticoagulant impact,
and 12 h later, TT was determined to be 17.4 s, which was within the normal
range. Finally, the patient had no active bleeding signs and laboratory findings
showed an Hb level of 104 g/L and TT of 17.7 s.

CONCLUSION

Renal function, coagulation function, and dabigatran concentration should be
regularly monitored in older patients. Proton pump inhibitor and dabigatran
coadministration is still controversial in preventing upper gastrointestinal tract

March 16,2022 | Volume10 | Issue8 |
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Core Tip: The anticoagulatory effect of dabigatran resolves completely after five half-lives, which is
approximately 2.5-3.5 d after the last dose for patients with normal renal function. Thrombin time (TT) is
sensitive to the effects of dabigatran and can be prolonged even with trivial amounts of the drug. This
patient exhibited persistent bleeding in the normal coagulation test (except for TT), possibly due to the
anticoagulatory effects of the drug administered 4 days after the last dose for her renal insufficiency.
Therefore, idarucizumab was administered for hemostasis, thus stopping the bleeding. This case highlights
the importance of regular monitoring of renal function in older patients.

Citation: Jia Y, Wang SH, Cui NJ, Liu QX, Wang W, Li X, Gu YM, Zhu Y. Idarucizumab reverses dabigatran-
induced anticoagulation in treatment of gastric bleeding: A case report. World J Clin Cases 2022; 10(8): 2537-
2542
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INTRODUCTION

Dabigatran is an oral direct-acting thrombin inhibitor that was initially approved by the US Food and
Drug Administration for the prevention of stroke and systemic embolism caused by nonvalvular atrial
fibrillation (AF)[1,2]. It is considered safer and more effective than warfarin and does not require regular
coagulation monitoring or dose adjustment, except for those with renal insufficiency (RI), advanced age,
and low body weight[3].

However, even long-term dose-adjusted dabigatran therapy in older patients may also increase the
risk of major bleeding such as the gastrointestinal (GI) hemorrhage described in this report or cerebral
hemorrhage. Idarucizumab was introduced as a dabigatran antidote in December 2015, and its safety
and efficacy have been proven in various studies[4]; however, clinical data are still limited, especially in
Asians. Here, we report a case of an older Asian woman whose coagulation function was timely and
successfully restored by idarucizumab to rescue her from this life-threatening GI bleeding.

CASE PRESENTATION

Chief complaints
On January 26, 2021, a 76-year-old Asian woman was admitted to our hospital with hematemesis and
melena, which she had never experienced before and began the previous day.

History of present illness
Four days prior to this reported incident, the patient experienced upper abdominal discomfort and
appetite loss without any recognizable precipitating factors.

History of past illness

The patient had a history of AF since 2019, and had been taking dabigatran (110 mg twice daily) to
reduce her stroke risk. She had stopped taking dabigatran for at least 4 d before presenting to the
hospital. In addition, she had a history of hypertension and coronary atherosclerotic heart disease for >
20 years, type 2 diabetes for > 5 years, and chronic RI (creatinine clearance 30-50 mL/min per 1.73 m?)
for 1 year. The present event occurred > 12 years after she underwent surgery for bladder cancer and 7
years after thyroid nodule surgery.

Personal and family history
The patient had no other disease history and relevant family disease history.

Physical examination
On arrival at the ward, the temperature, heart rate, respiratory rate, and blood pressure of the patient
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were 36.3 °C, 90 bpm, 18 breaths/min, and 105/80 mmHg, respectively. Her palpebral conjunctiva and
complexion were pale, abdomen was soft, and middle and upper abdomen showed slight tenderness. In
addition, the bowel sounds of the patient were 6/min.

Laboratory examinations

The routine blood tests of the patient showed a white blood cell count of 6890/uL and hemoglobin (Hb)
level of 41 g/dL. The coagulation function test showed the following results: thrombin time (TT) > 180 s;
activated partial thromboplastin time, 36.2 s; and international normalized ratio (INR), 1.20. The
biochemical parameters of the patient were as follows: albumin, 34.6 g/L; blood urea nitrogen, 26.96
mmol/L; and serum creatinine, 251.0 pmol/L (Table 1). The tumor markers -fetoprotein, carcinoem-
bryonic antigen, cancer antigen (CA)199, and CA125 were all within the normal range. The **C urea
breath test for detection of Helicobacter pylori (H. pylori) was negative.

Imaging examinations

Computed tomography of the entire abdomen showed no obvious abnormalities and electrocardio-
graphy showed normal sinus rhythm and abnormal ST-T changes. The electronic gastroscopy showed
acute erosive gastritis with extensive gastric mucosal bleeding (Figure 1).

FINAL DIAGNOSIS

Acute erosive gastritis with extensive gastric mucosal bleeding was diagnosed using an electronic
gastroscope.

TREATMENT

The patient was administered 2 U 400 mL packed red blood cells (PRBCs), a proton-pump inhibitor
(PPI), and octreotide intravenously. On day 2, Hb level increased to 67 g/L and the chief complaints
were nausea and retching, which appeared to be well controlled; the remaining concern was abnormal
coagulation. On the next day, the patient defecated approximately 400 mL black stools with an Hb level,
TT, PT and INR of 44 g/L, 121.20 s, 14.2 s, and 1.25, respectively and was immediately administered 2 U
PRBCs.

Single doses of idarucizumab (2.5 g) were administered twice via intravenous infusion to reverse the
effect of dabigatran, and the related commonly encountered adverse reactions such as fever, headache,
hypokalemia, and delirium were not observed. Twelve hours later, the TT of the patient was 17.4 s,
which was within the normal range. On day 4, she was administered an additional 2 U PRBCs for the
third time, without symptoms of hematemesis and melena on the following days.

OUTCOME AND FOLLOW-UP

The patient had no recurrence of AF during hospitalization and her routine stool and occult blood test
results were normal. Finally, she was discharged on hospitalization day 14, with Hb level of 104 g/L
and TT of 17.7 s.

DISCUSSION

In this study, we presented the case of an older Asian woman whose coagulation function was
effectively restored using idarucizumab to reverse the life-threatening GI bleeding experienced
following administration of dabigatran. The prodrug of dabigatran, dabigatran etexilate, is rapidly
converted to its active form following oral administration. It is an oral non-vitamin K antagonist antico-
agulant that acts as a direct reversible and competitive inhibitor of both free and platelet-bound
thrombin, thereby affecting the final step of blood clotting[5]. Because of properties such as a short half-
life, rapid onset of action, fewer effects on food and drugs, and no INR monitoring requirement[6],
dabigatran is deemed a safer and more effective medicine for preventing stroke than some other
available agents.

Nevertheless, the elimination of dabigatran is highly dependent on the kidney, through which
approximately 85% of plasma dabigatran is excreted, and the process can be prolonged with RI[7]. The
RE-LY study demonstrated that dabigatran could reduce all-cause mortality and intracranial
hemorrhage, but increased GI bleeding compared with warfarin. The risk of dabigatran-related GI
bleeding seems to be evenly distributed between the upper and lower canals (53% vs 47%), whereas
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Table 1 Laboratory values during hospitalization

Hospital day Hb (g/L) T (s) PT(s) APTT (s) INR SCr (umollL)
Day 1 41 >180 13.7 36.2 1.20 251

Day 2 67 N/A N/A N/A N/A N/A

Day 3 44 121.20 142 363 1.25 229

Day 4 56 17.40 131 25.9 115 213

Day 5 57 18 12.6 26.0 1.10 202

Day 6 76 N/A N/A N/A N/A 182

Day 8 78 20.90 12.0 28.0 1.04 N/A

Day 10 85 17.70 12.7 296 111 N/A

Day 14 104 N/A N/A N/A N/A 216

Hb: Hemoglobin (normal concentration: 110-150 g/L); TT: Thrombin time (normal: 14-21 s); PT: Prothrombin time (normal: 9.8-12.7 s); APTT: Activated
partial thromboplastin time (normal: 21.1-36.5 s); INR: International normalized ratio (normal: 0.85-1.15); SCr: Serum creatinine (normal: 44-133 pmol/L);
N/ A: Not available.

u
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Sex: Age:
D.O.Birth:

0470272021
12:58: 18

SCv:3

Physician:

DOI: 10.12998/wjcc.v10.i8.2537 Copyright © The Author(s) 2022.

Figure 1 Images of esophagogastroduodenoscopy captured on February 4, 2021 showing erosive and contact bleeding of gastric body
mucosal surface.

warfarin-related upper canal bleeding dominated (75% vs 25%).

The mechanism by which bleeding is induced remains unclear. One possible theory suggests that the
local metabolism of dabigatran etexilate increases the concentration of active dabigatran during transit
through the GI tract8,9. Dabigatran-induced GI hemorrhage is also related to age and primarily occurs
in patients aged 2 75 years.[10]

H. pylori infection, liver cirrhosis, malignant tumors, genetic factors, history of major bleeding, peptic
ulcers, and GI injury such as diverticulosis and intestinal vascular dysplasia can also increase the risk of
bleeding11,12. A study showed that coadministration of a PPI and dabigatran not only markedly
reduced the risk of upper GI hemorrhage, but also the dabigatran plasma levels in patients with AF[13].

In this case report, the patient was a 76-year-old Asian woman with a history of AF and concealed
progressive RI. She had undergone long-term dabigatran therapy with dose adjustments for 1 year,
regular blood coagulation function monitoring, and oral administration of a PPI. The massive
hemorrhage from the gastric mucosa was likely induced by prolonged dabigatran excretion because of
RL

Idarucizumab is a humanized monoclonal antibody that specifically and efficiently inhibits the
biological activity of dabigatran etexilate. After antibody-antigen binding, it irreversibly neutralizes the
anticoagulant effect. The binding affinity of idarucizumab to dabigatran is 350 times higher than that of
dabigatran to thrombin, and the reversal effect shows rapid onset and lasts 12 h, which is suitable for
life-threatening bleeding, uncontrolled hemorrhage, or emergency surgery in patients administered
dabigatran[14,15]. A single dose of 5 g idarucizumab is reported to be sufficient to reverse the effect of
dabigatran etexilate in 98% of patients, and the effect is maintained in most patients for 24 h[16].

Considering the extensive gastric mucosal bleeding experienced by this patient, endoscopic
hemostasis was less efficient. The conventional therapeutic regimen of acid suppression, hemostasis,
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and blood transfusion did not achieve hemostasis in this patient and idarucizumab was administered to
reverse the effect of dabigatran to rescue her from the second episode of life-threatening bleeding.
Subsequently, the patient, whose coagulation function was normalized during hospitalization, was
relieved of the symptoms of hematemesis and melena, and her Hb level increased to 104 g/L on day 14.
Finally, the patient was discharged in stable conditions.

This study had the following limitations and shortcomings that are worth mentioning. (1) The serum
level of dabigatran was not measured because of restricted laboratory conditions; (2) Colonoscopy was
not performed because we could not obtain informed consent from the patient; and (3) We were unable
to detect any possible intracardiac thrombus caused by AF because the transesophageal echocardio-
graphy technique was unavailable.

CONCLUSION

We report a case of safe and successful reversal of dabigatran-induced abnormal coagulation function
by idarucizumab. In addition, we provide evidence to support recommendations for regular renal and
coagulation function tests and dabigatran concentration monitoring for older patients where clinical
conditions permit. This is to ensure that proper dose adjustments of dabigatran are instituted or the
drug discontinuation is timely if unpredictable blood loss occurs. As mentioned in the discussion
regarding dabigatran-induced Gl-bleeding-related factors, especially H. pylori infection, there is
currently no consensus on the benefits of coadministration of PPIs with dabigatran, which warrants
further investigation.
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