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Introduction

During the last few years, Vitamin K antagonists (VKAs; 
warfarin and acenocoumarol), along with the use of low 
molecular weight heparin (LMWH), represented the only 
anticoagulant drugs available for systemic embolism and 
stroke prevention in patients with non-valvular atrial fibrilla-
tion (NVAF).1-3

Recently, the atrial fibrillation (AFib) treatment guide-
lines have been updated to now recommend non-vitamin K 
antagonist oral anticoagulants (NOACs) as the preferred 
alternative to warfarin to reduce the risk of stroke.2

NOACs selectively inhibit only 1 factor of the coagula-
tion cascade. In particular dabigatran (Pradaxa) is a direct 
thrombin inhibitor while rivaroxaban (Xarelto), apixaban 
(Eliquis) and edoxaban (Lixiana) are all Xa factor 
inhibitors.2

They have major pharmacologic advantages over warfa-
rin, including rapid onset/offset of action, no relevant inter-
actions with food and drugs, predictable pharmacokinetics 
and the possibility to avoid regular coagulation monitoring.1

However, the most common complications with NOACs 
compared to warfarin are gastrointestinal (GI) bleeding and 
the possible increase of their half-life due to aging and/or the 
reduction of the renal filtrate.4,5

NOACs are renally excreted to varying degrees, so the 
inter-individual variability in renal function, along with a 
renal failure status can lead to a different level of bleeding 
risk.6,7

For this reason, recently specific antidotes were devel-
oped, in order to bind the circulating NOACs stopping the 
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Abstract
Recently, the atrial fibrillation treatment guidelines have been updated to now recommend Non-vitamin K antagonist 
oral anticoagulants (NOACs) as the preferred alternative to warfarin for systemic embolism and stroke prevention in 
patients with non-valvular atrial fibrillation. NOACs have major pharmacologic advantages over warfarin, although the 
most common complications are gastrointestinal bleeding and NOAC-induced nephropathy within 6 weeks after starting 
therapy, as several recent case-reports stated. We are reporting for the first time a chronic delayed adverse reaction 
(regularly reported to Authorities) observed in an 82-year-old woman 27 months after starting dabigatran (110 mg twice 
a day), characterized by concomitant gastrointestinal bleeding and nephropathy. Idarucizumab administration immediately 
improved both bleeding and renal parameters. Moreover, we are going to highlight the importance of the compliance, the 
adherence to the therapeutic plan and the supervision of the Hospital Pharmacy on drug prescriptions. In fact in our case, 
dabigatran was firstly prescribed by the neurologist and delivered by the hospital pharmacy, but the patient continued 
the treatment for 27 months, prescribed by general practitioner without any laboratory control. This lack of supervision 
certainly contributed to the onset of the adverse reaction reported.
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anticoagulant effect. Idarucizumab (Praxbind) works as dab-
igatran antagonist and is the first antidote that obtained mar-
keting authorization in Italy. Adexanet alfa (Ondexxya) is the 
new available antidote for rivaroxaban, edoxaban, and 
apixaban.8

Interestly, in recent years several case-reports put the light 
on NOAC induced-nephropathy9-17: according to them, it 
seems that NOACs can cause an acute kidney injury (AKI) 
with a histological damage similar to the 1 evoked by warfa-
rin, despite their difference in pharmacodynamics.7,18

All the adverse reactions analyzed and cited in previous 
works, happened within 6 weeks after starting NOACs. 
Otherwise, in this report, we present for the first time a chronic 
delayed adverse reaction (regularly reported to Authorities) 
associated with the use of dabigatran, characterized by con-
comitant gastrointestinal bleeding and nephropathy.

Case Description

An 82-year-old Caucasian woman affected by non-valvular 
atrial fibrillation with a history of ischemic stroke, started 
dabigatran (Pradaxa Boehringer) 110 mg twice a day in 
February 2016 as prescribed by the neurologist. Her medical 
history included non-valvular atrial fibrillation, Type II dia-
betes, arterial hypertension, moderate obesity (class II), 
severe depressive syndrome, rheumatoid arthritis, serious 
spine arthrosis, hypothyroidism, insomnia and gout.

She was on sertraline, zolpidem, quetiapine, levothyroxine, 
furosemide, allopurinol, and dabigatran (Pradaxa Boehringer, 

prescribed to prevent the thromboembolic risk due to atrial 
fibrillation).

Before starting the therapy, hemoglobin, and renal func-
tion were in range for age and sex: hemoglobin (Hgb) 
13.30 g/dL, urea 49.06 mg/dL, serum creatinine (sCR) 
0.93 mg/dL, and estimated glomerular filtration rate (eGFR) 
58 mL/min (Figure 1, panel A and B). In November 2016, 
after 9 months therapy, the laboratory tests were still in range.

The patient took only the first NOAC package directly 
from the hospital pharmacy and continued the treatment 
without any laboratory control for 27 months, taking the drug 
directly from territorial pharmacies, which cannot verify the 
therapeutic plan, using repeated prescriptions redacted by the 
general practitioner.

On 7th May 2018 (27 months after starting dabigatran), 
the patient arrived at the emergency room at 6.47 am, report-
ing nocturnal rectorrhagia with abdominal pain and an epi-
sode of atrial fibrillation developed during the transport to 
the hospital. The clinicians reported: pallor, hypotension, 
tachyarrhythmia, normal abdominal examination and wide-
spread pain on deep and superficial palpation. The rectal 
exploration revealed an empty ampoule with red blood on 
the wall.

Although the last dose was taken over 12 hours earlier, 
110 mg at 7.00 pm the day before (6th May 2018), the labora-
tory tests revealed anemia (Hgb 9.7 g/dL) and severe renal 
failure with urea level of 94.38 mg/dL, sCR 1.44 mg/dL, 
eGFR 35 mL/min (see Figure 1, panel A and B), hematuria 
and a dabigatran blood value of 355.35 ng/mL (Table 1).

Figure 1.  Renal function trends, respectively serum creatinine expressed as mg/dL (sCR, panel A) and estimated glomerular filtration 
rate expressed as mL/min (eGFR, panel B) during hospitalization.
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At 11.25 am, concentrated red blood cells (4 units) and 
plasma (3 units) were administered and the patient was clini-
cally stabilized with a Hgb value of 12.3 g/dL with no evidence 
of active bleeding but with persistent severe renal failure (urea 
97.88 mg/dL, sCR 1.55 mg/dL, eGFR 32 mL/min).

Rectal sigmoidoscopy and gastroscopy with sedation 
were performed, without finding a source of bleeding but 
only the presence of diverticula.

At 12.50 pm, the patient was moved to the intensive care 
unit. At 2.40 pm, in spite of vital and hematological param-
eters remaining apparently stable without signs of bleeding, 
the anesthesiologist decided to repeat laboratory tests with 
dabigatran blood concentration to monitor its variations 
over time. Nephropathy was still present (urea 99.51 mg/
dL, sCR 1.46 mg/dL and eGFR 34 mL/min; Figure 1, panel 
A and B), hemoglobin showed a slight reduction to 10 g/dL 
and dabigatran blood value started do decrease (261,69 ng/
mL; Table 1). Consequently balanced electrolyte solution 
was administered.

Between 5 pm and 6.45 pm another new sudden massive 
intestinal hemorrhage occurred. Anesthesiologist estimated a 
loss of about 1.1 kg of blood. The patient was urgently moved 
to a deep endoscopic evaluation (blind and ileal loop were 
also explored) but the source of bleeding was not detected, 
although the intestinal wall was covered by red blood and 
numerous diverticula were identified. Concentrated red 
blood cells (2 units) and plasma (3 units) were administered 
again.

At 10.20 am on 8th May 2018, another hemorrhage hap-
pened (about 600 g of blood) and so concentrated red blood 
cells (2 units) and plasma (4 units) were administered.

At 11 am laboratory tests confirmed the nephropathy 
(urea 99.36 mg/dL, sCR 1.44 mg/dL and eGFR 35 mL/min). 
Dabigatran blood concentration was still high (156.98 ng/dl, 
about 36 h after the last drug intake; Table 1) although no 
drugs that affect coagulation were administrated and the 
patient’s partial thromboplastin time (aPTT) and Prothrombin 
time (PT) were respectively 1.88 and 1.5 seconds.

For this reason and considering the last recurrent bleeding 
episodes, at 13.30 pm on 8th May 2018 the hematology ser-
vice recommended administering a single dose of 5 g I.V. 
idarucizumab (dabigatran antidote).

Three hours after idarucizumab administration, dabiga-
tran blood concentration was 0 ng/dL (Table 1), aPTT and PT 

were respectively 0.94 and 1.09 seconds, sCR 1.26 mg/dL no 
hematuria was detected. After the administration of the anti-
dote, the patient did not bleed anymore and she moved to 
general internal medicine where she was monitored.

On 9th May 2018, patient started treatment with calcipa-
rine 5000 UI twice a day.

An angio-CT scan without contrast medium was per-
formed and it showed a pattern of colon diverticulosis with-
out signs of “in progress” diverticulitis.

On 11th May, sCR, eGFR, and urea returned within the 
normal ranges for age and sex. About 3 weeks later, the 
patient left the hospital with a prescription of enoxaparin 
4000 UI twice a day until further cardiological evaluations.

Discussion

Nowadays NOACs represent an opportunity to reduce throm-
boembolic events and, compared to warfarin, they reduce the 
risk of fatal bleeding, and increase compliance thanks to their 
fixed daily doses without any particular dietary restrictions 
and without International Normalized Ratio (for blood clot-
ting time) (INR) constant monitoring.19,20

However, we cannot forget factors that may interfere with 
the metabolism of NOACs, such as: kidney dysfunction (all 
NOACs have renal excretion, in particular, dabigatran 
>80%);2 liver dysfunction, concomitant medications used to 
treat atrial fibrillation that could alter NOAC concentration 
because of interference with CYP3A4 (ie, prednisone, 
SSRI)21 or P-glycoprotein (ie, verapamil and amiodarone)2,22; 
concomitant medications used to treat atrial fibrillation that 
could increase the bleeding risk (ie, acetylsalicylic acid, 
clopidogrel, ibuprofen, diclofenac).7,21

These are the main reasons why renal function of patients 
who use dabigatran should be monitored. In fact, renal func-
tion impairment as well as interactions with other therapies 
could lead to a prolonged half-life of dabigatran, with a con-
sequent increased risk of bleeding.

The present case-report shows a chronic adverse reaction 
characterized by concomitant gastrointestinal bleeding and 
severe renal failure (Table 1 and Figure 1) discovered 
27 months after the first dabigatran administration.

The Hospital Pharmacy investigated patient’s pharmaco-
logical prescription history: the dabigatran therapy, 110 mg 
twice a day, was prescribed by the neurologist in February 

Table 1.  Variations of Blood Dabigatran Concentration After Last Administration.

Dabigatran’s blood concentration

Day Time since last drug administration Blood concentration (ng/mL) Notes

1 (07/05/18) ~12 h 355.35 —
~23 h 261.69 22% reduction

2 (08/05/18) ~36 h 156.98 40% reduction
~39 h 0 3 h after antidote administration
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2016 but only the first package was delivered directly from 
the hospital pharmacy. Subsequently, the patient never 
returned to the hospital either for a check-up or to take ther-
apy. She continued the treatment without any laboratory con-
trol for 27 months, taking the drug directly from territorial 
pharmacies, which didn’t verify the therapeutic plan, relying 
on repeated prescriptions redacted by the general 
practitioner.

This case report underlines the importance of monitoring 
patient compliance and adherence to the therapeutic plan and 
the need to perform periodic laboratory tests when assuming 
dabigatran. General practitioner supervision is very impor-
tant, especially during this pandemic period and in particular 
since AIFA has definitively adopted the “Note 97.”

Indeed, since October 2020, due to the pandemic emer-
gency, AIFA definitively adopted the “Note 97” relating to 
the prescription of new oral anticoagulants for patients 
with NVAF. Therefore, medical specialists and general 
practitioners can continue prescribing NOACs and AVK in 
patients with NVAF according to the procedures set out in 
the before mentioned “Note 97.” The paper prescription 
form, which replaces the AIFA Web Therapeutic Plan, is 
computerized since 1st December 2020 and, therefore, 
monitoring through the aforementioned “Therapeutic 
Plan” is no longer available.23

In this case, there are many factors that lead us to correlate 
this acute event with a dabigatran adverse reaction, such as: 
a normal renal functionality before starting dabigatran 
administration (February 2016), compared with renal failure 
at the time of hospital admission, the gastrointestinal bleed-
ing, and the lack of patient’s periodic follow-up.

The initial hypothesis was also evaluated unambiguously 
as “probable” according to the Naranjo algorithm (an objec-
tive assessment algorithm),24 used and scored for both 
nephropathy and gastrointestinal bleeding. This test, with a 
value of 7 for both the effects, confirmed the probable cau-
sality of the drug-induced effect. Moreover, the diagnosis of 
anticoagulant-related nephropathy is highly likely, despite 
the INR of the patient was 1.73, because of the presence of 
hematuria together with unexplained severe rise of sCR and 
reduction of eGFR in absence of a clear acute renal injury 
etiology. Unfortunately, renal biopsy was avoided due to 
concomitantly gastrointestinal bleeding.

Recently, different evidences showed apixaban,9,10 rivar-
oxaban,11 and mostly dabigatran12-17 induced-nephropathy. 
This adverse effect with dabigatran was also demonstrated in 
preclinical studies, in rat model.25

The real mechanism of dabigatran-evoked AKI is not yet 
clear but there are mainly 2 proposed mechanisms which 
could explain it: the first one is characterized by obstruction 
of renal tubules by erythrocytes14 while the second one is due 
to the diminished thrombin activity that induces glomerular 
filtration barrier abnormalities.18

Considering the absence of renal parameters close to the 
acute event, we cannot completely exclude that the 

nephropathy was due to other concomitant factors. Moreover, 
renal failure could justify the high blood dabigatran concen-
tration even if the patient had taken the last dose many hours 
before bleeding. In addition, she was treated with sertraline 
(SSRI) for depression and this association could increase 
dabigatran blood concentration and so the bleeding risk.21

Finally, in this case-report, the patient was treated with 
idarucizumab that reversed the hemorrage and the nephropa-
thy evoked by dabigatran (see Table 1 and Figure 1).

The right dabigatran blood dosage to use dabigatran anti-
dote is still unclear and the role of time from the last drug 
administration is not yet well determined.

As previously highlighted in other case-reports, idaruci-
zumab administration in patients suffering from life threat-
ening bleeding with renal injury, improved the sCR and urine 
output level (Table 1 and Figure 1).15

Conclusion

Some drug categories require close clinical and pharmaco-
logical monitoring; NOACs, as EMA and AIFA said, are part 
of these drugs. Their safety profile is better than AVK ones, 
but we should not consider them as “totally safe.” The risk of 
bleeding and renal failure is present, especially in patients 
with comorbidities. This report demonstrates that renal func-
tion needs to be monitored in patients taking NOACs, to 
avoid drug accumulation and subsequent uncontrolled 
bleeding.26

In our case, a close renal and dabigatran monitoring over 
time would have avoided its accumulation and perhaps it 
would have prevented bleeding.

We also put in evidence the importance of respecting the 
therapeutic plan along with the supervision of the Hospital 
Pharmacy. In fact, in our case, the therapy with dabigatran 
was prescribed for the first time by neurologist in February 
2016 but only the first package was delivered directly from 
the hospital pharmacy. The patient continued the treatment 
without any laboratory control for 27 months, taking the drug 
directly from territorial pharmacies, which didn’t verify the 
therapeutic plan, using repeated prescriptions redacted by the 
general practitioner. This lack of supervision certainly con-
tributed to the onset of the adverse reaction reported.

We conclude that it is important that general practitioners 
strictly monitor patient parameters (renal function, presence 
of dehydration, weight loss) and prescriptions during NOAC 
therapy, respecting the paper prescription form.
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