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Management of emergency care

Direct oral anticoagulants (DOACs) are increasingly being prescribed to prevent thromboembolic events. They
are preferred over warfarin due to their rapid action and because they do not require routine blood monitor-
ing. However, they are associated with a risk of severe bleeding, particularly in elderly patients with multiple
comorbidities. Managing major gastrointestinal hemorrhage in such patients remains challenging, especially
when standard reversal agents are unavailable (due to high costs) or contraindicated based on hypersensitiv-
ity reactions.

We present the case of a 68-year-old man with an extensive cardiovascular and vascular surgical history who
developed severe lower gastrointestinal bleeding while receiving rivaroxaban therapy (20 mg daily). He had a
history of colonic diverticular disease. Conventional resuscitative and endoscopic measures were insufficient to
control the hemorrhage, and emergency surgery was deemed extremely high risk. Our center did not have the
specific reversal agent (andexanet alfa) for rivaroxaban on site due to its high cost, and the patient’s condition
was deteriorating rapidly, with evidence of ongoing bleeding. Hemoperfusion therapy using CytoSorb in com-
bination with continuous renal replacement therapy was initiated as a rescue strategy. The patient achieved
rapid hemodynamic stabilization and cessation of bleeding within hours, thus avoiding emergent colectomy.
This case study illustrates the potential of extracorporeal hemoperfusion as an adjunctive or alternative treat-
ment for patients experiencing life-threatening bleeding associated with direct oral anticoagulants, particular-
ly when reversal agents are unavailable. It provides rapid action and reduces the need for blood transfusions,
potentially leading to a significantly shorter hospital stay for patients.
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Introduction

Direct oral anticoagulants (DOACs) have transformed antithrom-
botic therapy, offering predictable pharmacokinetics, fixed dos-
ing, and reduced monitoring requirements compared with vi-
tamin K antagonists. DOACs, such as rivaroxaban, a factor Xa
inhibitor, are widely prescribed for patients with atrial fibrillation,
venous thromboembolism, or peripheral vascular disease [1].
Despite these advantages, severe bleeding events remain a sig-
nificant clinical concern [2]. Gastrointestinal bleeding is one of
the most common and potentially fatal complications associat-
ed with DOAC therapy, especially in older patients with under-
lying diverticular disease or renal or hepatic impairment [3,4].

Strategies for reversing DOAC-associated bleeding include
supportive resuscitation, prothrombin complex concentrates,
antifibrinolytics and, where available, specific antidotes [3,5].
However, limitations such as cost, availability, and incom-
plete efficacy can complicate decision-making processes.
Extracorporeal blood purification techniques, including hemad-
sorption devices such as CytoSorb (CytoSorbents Inc., Princeton,
NJ, USA), have emerged as potential adjuncts capable of remov-
ing certain circulating drugs and inflammatory mediators [6].
Current evidence also suggests that CytoSorb can be used for
the removal of tricagrelor or DOACs (eg apixaban or rivaroxa-
ban) from blood, thereby mitigating the risk of severe bleed-
ing events. In general, CytoSorb is a Conformité Européenne
(CE)-marked hemoadsorption device developed for the extra-
corporeal removal of hydrophobic substances in the molecu-
lar weight range up to 60 kDa. The device contains a highly
porous polymer bead matrix composed of polystyrene-diviny!-
benzene. Each polymer bead is between 300 and 800 pym in
size and has pores and channels, resulting in an effective sur-
face area of approximately 40000 m? for binding hydropho-
bic small- and medium-sized molecules. The beads are coated
with a biocompatible layer to minimize immunogenicity and
are housed in a cartridge that can be integrated into various
extracorporeal platforms. The device has been officially ap-
proved for the removal of excessive inflammatory mediators
(cytokines), bilirubin, myoglobin, and specific anti-thrombotic
drugs (ticagrelor, rivaroxaban).

This report describes the successful use of CytoSorb hemo-
perfusion in a critically ill patient with massive lower gastro-
intestinal hemorrhage associated with rivaroxaban therapy,
after standard measures had failed and surgical intervention
would have carried a prohibitive risk.

Case Report

On 15 August 2025, a 68-year-old man with an extensive histo-
ry of cardiovascular and peripheral vascular disease presented
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with acute rectal bleeding. His past medical history included
the implantation of an abdominal aortic aneurysm stent graft
(Endurant 1, Medtronic, MN, USA) and prior coronary angio-
plasty of the left anterior descending coronary artery, while the
right coronary artery showed subtotal occlusion. Furthermore,
he had undergone multiple vascular surgical interventions, in-
cluding thromboendarterectomy and peripheral bypass proce-
dures involving the lower extremities. Given this medical histo-
ry, he was taking rivaroxaban (20 mg daily, at 7: 00 AM). This
was long-term rivaroxaban treatment that he had been un-
dergoing for many years, in addition to other cardiovascular
medications, as part of his long-term blood-thinning regimen.

The patient had a known diagnosis of colonic diverticular dis-
ease, established several years earlier following evaluation for
intermittent rectal bleeding, and had been receiving treatment
since July 2021. His renal function had been mildly impaired,
with estimated glomerular filtration rates typically indicating
stage 3a chronic kidney disease (an estimated glomerular fil-
tration rate of 49 mL/min/1.73 m?, indicating mild to moder-
ate decreased function). These comorbidities collectively in-
creased his risk of thrombosis and hemorrhage.

On the day of admission, after taking his morning dose of 20
mg rivaroxaban (at 7: 00 AM), the patient experienced an on-
set of profuse rectal bleeding (at 11: 00 AM) while performing
routine daily activities. Emergency medical services transport-
ed him to the hospital, where he was initially admitted to the
gastroenterology department and subsequently transferred to
the intensive care unit (ICU) due to clinical deterioration. Upon
arrival in the ICU (at 1: 00 PM), he was conscious but lethar-
gic, pale, sweaty, and hypotensive, with borderline blood pres-
sure and tachycardia (initial blood pressure: 105/70 mm Hg;
heart rate: 95 bpm). Two large-bore peripheral intravenous
lines were established and aggressive fluid resuscitation with
crystalloid solutions was initiated (3 liters of crystalloid fluids).

Laboratory investigations revealed hemoglobin values initially
within near-normal limits (13.1 g/dL), leukocytosis (12 500/pL),
slightly elevated C-reactive protein levels (12.1 mg/L) and pro-
longed coagulation parameters, including an international nor-
malized ratio (INR) of 1.66 and an activated partial thrombo-
plastin time (@PTT) of 31.1 s, consistent with an anticoagulant
effect. Due to the ongoing pharmacological activity of rivar-
oxaban, we also decided to measure the anti-factor Xa levels.
Interestingly, the anti-factor Xa level was within the normal
range (0.15 IU/mL; normal range: 0.2-0.4 1U/mL).

An urgent contrast-enhanced abdominal computed tomogra-
phy (CT) scan was performed to potentially localize the source
of the bleeding and to assess for a potential surgical pathol-
ogy. Imaging revealed extensive diverticulosis of the colon
with features of chronic diverticulitis, but no definitive signs
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Figure 1. Colonoscopic view. Multifocal and diffuse hemorrhage
was observed (*).

CHAVDAR

Figure 2. Colonoscopic view. Diffuse bleeding of the colon
haustra (white circle). No blood clots were visible.

of active contrast extravasation were evident. The previously
implanted aortic stent graft appeared stable, with no evidence
of endoleak or rupture. Minimal pelvic ascites and gallbladder
sludge were incidentally noted. Despite the absence of clear
CT evidence of active bleeding, the patient’s clinical condition
continued to deteriorate. Shortly after the CT-scan, the patient
experienced another episode of massive rectal hemorrhage fol-
lowed by hemodynamic collapse (blood pressure 55/30 mm
Hg). Rapid transfusion of blood products was initiated, includ-
ing 4 units each of fresh frozen plasma and packed red blood
cells, as well as antifibrinolytic agents (tranexamic acid) and
colloid solutions (500 mL of Gelafundin).

Temporary stabilization was achieved, but bleeding persist-
ed. An urgent, unprepared colonoscopy was performed after

This work is licensed under Creative Commons Attribution-
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Figure 3. Colonoscopic view. Blood clots within the colon haustra
(white circle).

Figure 4. Colonoscopic view. Diverticulosis of the left colon
(white arrows).

multidisciplinary consultation between gastroenterology, an-
esthesia, and the critical care teams. Visualization was limit-
ed by the absence of bowel preparation and the presence of
large volumes of fresh and altered blood. The endoscope was
advanced cautiously to approximately 45 cm from the anal
verge. Severe, deforming diverticulosis of the left colon was
observed, with multiple sites of active diffuse bleeding. Due to
poor visibility and high risk of iatrogenic perforation, further
advancement was not performed. The rectum and anal canal
showed inflammatory and thrombotic changes but no single
dominant bleeding lesion amenable to endoscopic hemosta-
sis. The conclusion from the endoscopy was active, multifocal
hemorrhage from advanced diverticular disease rather than a
solitary treatable source (Figures 1-4).
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Although the patient’s condition briefly stabilized following
the procedure (blood pressure 115/75 mm Hg), subsequent
laboratory tests revealed a dramatic fall in hemoglobin lev-
els, confirming ongoing blood loss (hemoglobin 8.5 g/dL, he-
matocrit 24.5%). Although surgical consultation considered a
subtotal colectomy, the patient’s ongoing coagulopathy, he-
modynamic instability, comorbid vascular disease, and high
perioperative mortality risk made emergent surgery extreme-
ly risky. Additionally, our center did not have any specific re-
versal agents for rivaroxaban on site. Meanwhile, his hemo-
globin levels continued to drop despite ongoing transfusions
of red blood cells and prothrombin complex concentrates (he-
moglobin 6.1 g/dL, hematocrit 18.1%).

Given the failure of conservative and endoscopic measures,
and prohibitive surgical risk, the multidisciplinary team decided
to proceed with extracorporeal hemoperfusion therapy using
CytoSorb integrated into a continuous renal replacement ther-
apy (CRRT) platform as a rescue intervention. Hemoadsorption
therapy started at 7: 00 PM on the day of admission. The ra-
tionale was twofold: the potential reduction of circulating riva-
roxaban levels (despite normal anti-factor Xa activity), and the
modulation of both the systemic inflammatory and coagulo-
pathic responses associated with massive hemorrhage. Despite
the elevated bleeding risk, a hemodialysis catheter was subse-
quently placed into the right internal jugular vein under ultra-
sound guidance, reflecting the life-threatening nature of the
situation. CytoSorb hemoperfusion was initiated in conjunction
with a Prismaflex CRRT system (Baxter Inc., Deerfield, lllinois,
USA). The CRRT machine was set to Continuous Veno-Venous
Hemodiafiltration mode, a conventional filter (Prismaflex
ST150 Set; Baxter, Inc., Deerfield, Illinois, USA) was integrat-
ed, and the blood flow was maintained at approximately 180
mL/min. No systemic anticoagulation was used due to the pa-
tient’s impaired coagulation. The adsorber cartridge was posi-
tioned post-dialysis filter. A notable clinical improvement was
observed within approximately 2 hours of therapy initiation.
Active rectal bleeding diminished and then ceased entirely, and
the patient’s hemodynamic parameters stabilized without the
need for further escalation of vasopressor or transfusion re-
quirements. The session was discontinued after 6 hours due
to filter clotting. No additional adsorber was used thereafter
since hemoglobin levels had stabilized at 8.1 g/dL and further
transfusions were not necessary. Over the following days, the
patient demonstrated progressive recovery. He remained he-
modynamically stable with no recurrence of gastrointestinal
bleeding. Renal function improved modestly and inflammato-
ry markers declined. Four days after stabilization, the patient
was transferred from the ICU to the gastroenterology ward for
continued monitoring and supportive care. Three days later, he
was discharged home in good general condition, with plans
for outpatient follow-up and a reassessment of his long-term
antithrombotic strategy.
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Discussion

In the present case, we report on the emergency treatment of
a patient with severe gastrointestinal bleeding who was un-
dergoing chronic rivaroxaban therapy. Combined treatment
with CRRT and CytoSorb hemoperfusion therapy was associ-
ated with rapid and effective clinical stabilization. Diverticular
disease is a recognized cause of lower gastrointestinal hemor-
rhage, and DOAC therapy can exacerbate the severity and per-
sistence of bleeding [7]. Furthermore, gastrointestinal bleed-
ing in such cases is often diffuse, with no definitive bleeding
source. In such situations, prothrombin complex concentrates
and antifibrinolytics can be beneficial; however, their effective-
ness varies and, most importantly, they do not directly elimi-
nate circulating anticoagulant drugs. Although specific rever-
sal agents for factor Xa inhibitors exist, these may be limited
by cost or availability in many institutions, including ours
[2,8]. CytoSorb has been shown to remove DOACs during car-
diac surgery and has CE mark approval for the removal of ri-
varoxaban during cardiopulmonary bypass. Multiple studies
have demonstrated that removing antithrombotic drugs im-
proves clinical bleeding outcomes in cardiac surgery [9-12].
Recently, a multicenter randomized controlled trial showed
a significant reduction in severe bleeding events in patients
undergoing isolated coronary artery bypass graft surgery un-
der ticagrelor [13]. In our case, we decided to use hemoperfu-
sion off-label in a conventional dialysis machine as a last re-
sort to remove rivaroxaban. This decision was made despite
normal anti-factor Xa plasma levels. It should be noted, how-
ever, that DOACs are extensively distributed into the tissues,
and a potential rebound effect may occur over time [14]. In
this case, the rapid cessation of bleeding following the initia-
tion of hemoperfusion therapy, after conventional measures
had failed, supports the hypothesis that hemoperfusion con-
tributed meaningfully to the clinical improvement, and that
the underlying cause was still-active but undetectable drug
concentrations of rivaroxaban.

However, because inflammatory cytokines may stabilize the
endothelium and improve coagulation balance in severe in-
flammation, in the absence of abnormal anti-factor Xa plasma
levels, modulation of the inflammatory response or the coag-
ulopathic response also needs to be considered as a potential
underlying mechanism in the current case, since inflammation
itself can cause coagulopathy. Recently, antithrombotic remov-
al in cardiac surgery has been included into several guide-
lines and was also proposed as a new pillar in the treatment
of blood-thinner-related bleeding events [2].

We must acknowledge that, in certain situations involving sus-
pected localized bleeding, digital subtraction angiography may
be useful [15]. Since we were unable to localize the source of
bleeding during the initial contrast-enhanced abdominal CT, we
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suspected, based on the clinical situation, diffuse and general-
ized bleeding due to recent rivaroxaban treatment. Furthermore,
digital subtraction angiography is currently unavailable at our
hospital, and we decided against transferring the hemodynam-
ically unstable patient to another hospital in our group.

The overall treatment time in this case was 6 hours, after
which the adsorber clotted. This could be taken as an indirect
sign that almost all of the antithrombotic drugs had been re-
moved, since no other anticoagulation for the extracorporeal
circuit had been administered. Furthermore, as there were no
further signs of bleeding and no additional transfusions were
required, we decided against prolonging hemoadsorption, al-
though it could be useful in certain cases.

Another 2 case reports have analyzed the off-label use of
CytoSorb (outside of cardiopulmonary bypass) in a patient un-
dergoing DOAC therapy (apixaban) who urgently required a
nephrostomy [16,17]. In both cases the authors were also able
to demonstrate direct apixaban concentration measurements.
Currently, direct drug measurements alongside anti-factor Xa
level evaluations are unavailable at our center.

To the best of our knowledge, this is the second published
case outside the cardio-surgical indication that did not use a
heart-lung machine to evaluate antithrombotic removal with
hemoperfusion. Furthermore, it is the first case in Bulgaria.
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Conclusions

Massive gastrointestinal bleeding in patients receiving DOAC
therapy poses a significant therapeutic challenge, particularly
when standard reversal strategies are ineffective or unavailable
and surgical options are risky. This case study shows that com-
bining CytoSorb hemoperfusion with CRRT can effectively sta-
bilize hemodynamics and control hemorrhage, and might be a
potential treatment option in emergency patients on DOACs pre-
senting with bleeding who cannot wait for natural drug washout.
Of note, the clinical improvement in the current case occurred
despite the absence of laboratory evidence for elevated rivarox-
aban levels. Further prospective studies outside cardio-surgical
indications are needed. Recently, a protocol for analyzing anti-
thrombotic removal in orthopedic patients was published [18].
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