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Convulsive status epilepticus as the initial presentation of
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Abstract: Bromadiolone, a widely-used rodent control drug, could act as a long-acting anticoagulant.
Patients of bromadiolone poisoning often present with multiorgan hemorrhage. However, neurological
symptoms of bromadiolone poisoning are seldom reported. We report a rare case with convulsive status
epilepticus as the initial presentation of bromadiolone poisoning. A previously healthy 18-year-old man
presented with persistent unconsciousness and repeated convulsive seizures. Magnetic resonance imaging
revealed lesions in the corpus callosum. Laboratory test revealed the microscopic hematuria, prolonged
prothrombin time, prolonged activated partial thromboplastin time and the presence of bromadiolone.
The patient was diagnosed as the bromadiolone poisoning and treated with hemofiltration, vitamin K
and prothrombin complex. Consciousness of the patient was regained and all neurological symptoms
diminished after 7 days. Coagulopathy was totally corrected after 3 weeks, and a 2-month regimen of
vitamin K supplementation was prescribed after discharge. Our case suggests that bromadiolone poisoning
may involve the central nervous system. The atypical and initial symptoms of neurological disorders might
lead to misdiagnosis of bromadiolone poisoning. Poisoning should be considered when acute neurological
symptoms are combined with bleeding tendency. The vitamin K treatment is effective for both coagulopathy

and central nervous system disorders in bromadiolone poisoning.
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Introduction neurological symptoms are seldom reported. We present

) ) ) herein a rare case of an 18-year-old male with convulsive
Bromadiolone, a second-generation 4-hydroxycoumarin g o . .
status epilepticus as the initial presentation of bromadiolone

derivative, is used for the rodent control worldwide (1). poisoning. The manuscript was written following the CARE

Bromadiolone could act as a long-acting anticoagulant by
competitively binding with vitamin K 2,3-epoxide reductase
enzyme to disrupt the coagulation system of organism (2,3).
Thus, bromadiolone is also termed superwarfarin. The wide
use and relatively easy access of bromadiolone increases
the risk of human poisoning. Patients of bromadiolone
poisoning often present with multiorgan hemorrhage, such
as skin, urinary system and digestive tract (4). However,
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reporting checklist (available at http://dx.doi.org/10.21037/
apm-20-15006).

Case presentation

An 18-year-old man was referred to our department
with sudden-onset limb weakness, loss of consciousness
and generalized tonic-clonic seizures for 8 hours. The
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seizures lasted 1 to 2 minutes each time. During the
interval, the patient was comatose. His medical history
was unremarkable. At admission, he was at a consciousness
twilight state, with a Glasgow coma score of 8. Upon
examination, he was incooperative. Scattered bruises and
petechiae over his arms and legs, as well as blood in his
nasal cavity were noted. His body temperature was 36.8 °C
and the blood pressure was 133/118 mmHg. His neck was
supple and the Babinski sign was negative bilaterally. His
families denied the history and family history of nervous
system disease.

Blood routine test revealed a hemoglobin level of
100 g/L, a leukocyte count of 5.5x10°/L and a platelet count
of 300x10’/L. Urinalysis revealed microscopic hematuria.
The prothrombin time (PT) was 30.2 s (normal range,
11-13 s) seconds and the activated partial thromboplastin
time (APTT) 47.3 s (normal range, 24-36 s) seconds.
The thrombin time and the plasma fibrinogen level were
normal. The results of factor assays pointed to vitamin K
deficiency: the level of factor II was 0.20 U/mL (normal
range, 0.70-1.30 U/mL), of factor VII 0.13 U/mL (normal
range, 0.70-1.30 U/mL) and of factor X 0.15 U/mL (normal
range, 0.70-1.30 U/mL); the levels of factors V and VIII
were within the normal range. Warfarin abuse was hence
suspected; however, analysis of two blood samples for
warfarin yielded negative results. Lumbar puncture was
contraindicated in this situation and was not performed.

Brain computed tomography (CT) revealed no
anomalies. Magnetic resonance imaging (MRI) was
performed and lesions in the corpus callosum were found
(Figure 1, red arrows). Hyperintensity in T2-weighted
imaging (T2WI), fluid-attenuated inversion recovery
(FLAIR) and diffusion-weighted imaging (DWI), and
hypointensity in apparent diffusion coefficient (ADC) solely
involved the whole corpus callosum (Figure I).

Although warfarin was undetectable in the blood,
intoxication was suspected and a serum sample was sent
to the Institute for Translational Medicine, the First
Hospital of Jinlin University. High-performance liquid
chromatography coupled with electrospray ionization
tandem mass spectrometry investigation by a reported
method revealed the presence of bromadiolone (4,5). The
patient was therefore given intermittent blood perfusion
and treated with prothrombin complex (factors II, VII, IX,
and X) 400 IU/day intravenously for 3 days. Continuous
administration of vitamin K (10 mg, q6h) intravenously was
given after admission. The patient regained consciousness
7 days after intensive care and treatment. Other
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neurological symptoms also diminished. We adjusted the
dosage of vitamin K to 10 mg q8h intravenously. Further
medical history inquiry disclosed that he drank unknown
beverage given by a stranger 1 day before his admission. His
PT and APTT gradually returned to normal 3 weeks later.
Oral vitamin K with the dosage of 10 mg tid was prescribed
for 2 months. The time line and key points were shown in
Table 1.

The study conformed to the provisions of the
Declaration of Helsinki (as revised in 2013). Written
informed consent was signed by the patient for publication
of clinical data and the head MRI image.

Discussion

Bromadiolone is a warfarin-like vitamin K antagonist,
which inhibits hepatic synthesis of coagulation factors
II, VII, IX and X, as well as proteins C and S (6,7). The
superwarfarin family include 11 members, i.e., eight
4-hydroxycoumarin namely brodifacoum, bromadiolone,
coumachlor, coumafuryl, coumatetralyl, difenacoum,
difethialone, and flocoumafen, and three indandione
namely chlorophacinone, diphacinone and pindone (8).
The identification of some of the superwarfarin compounds
in human blood and tissue samples is currently possible
only in reference laboratories (1,9,10). Patients who have
ingested superwarfarin usually present with unexplained
bleeding. However, bleeding was not prominent in some
cases. Atypical clinical manifestations, such as unsteady
gait, arthralgia, constipation and so forth (7able 2), were
occasionally reported (7,11), which may lead to the
misdiagnosis of superwarfarin poisoning. In this case, the
patient presented with sudden onset limb weakness, loss
of consciousness and generalized tonic-clonic seizures.
Interestingly, the corpus callosum involvement was the sole
neuroimaging manifestation.

The neurological symptom is rarely found in
bromadiolone poisoning. Wang ez al. firstly reported a
41-year-old male poisoned by bromadiolone with the
major chief complaint of dizziness, unsteady gait, and
abnormal behaviors (11). They also found lesions in the
corpus callosum in heat MRI of the patient. Unlikely,
tonic-clonic seizures were notable in our case, which
indicated the abnormal electric activity caused by the
injury of corpus callosum. According to the limited
number of studies, superwarfarins, such as brodifacoum
and bromadiolone, could diffuse through the blood-brain
barrier because of their lipophilic property (11), and further
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Figure 1 Magnetic resonance imaging. (A,B,C,D) T1-weighted imaging (T1WI); (E,F,G,H) T2-weighted imaging (T2WI); (1,],K,L)
fluid-attenuated inversion recovery (FLAIR); (M,N,O,P) diffusion-weighted imaging (DWI); (Q) axial T2WIL; (R,S,T) apparent diffusion
coefficient (ADC). Axial T2WI shows that the whole corpus callosum is involved (Q). Red arrows denote lesions that are confined to the
corpus callosum.
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Table 1 Timeline of the key points in the case
Days after admission Key points
-1 day Symptom: limb weakness, loss of consciousness, generalized tonic-clonic seizures and bruises in limbs
Clinical laboratory: elongation of PT and APTT, vitamin K deficiency, lesions in the corpus callosum in MRI
Diagnosis: bromadiolone poisoning
0 day Treatment: intermittent blood perfusion, prothrombin complex 400 IU/day and vitamin K 10 mg g6h intravenously
3 days Treatment: vitamin K 10 mg g6h intravenously.
7 days Symptom: consciousness regained
Treatment: vitamin K 10 mg g8h intravenously
21 days Clinical laboratory investigations: PT and APTT returned to normal

Treatment: oral vitamin K 10 mg tid was prescribed for 2 months

APTT, the activated partial thromboplastin time; MRI, magnetic resonance imaging; PT, the prothrombin time.

Table 2 Atypical symptoms of superwarfarin poisoning (7,11)

System Atypical symptoms

Digestive system  Flank pain, nausea, vomiting and

constipation

Urinary system Dysuria and urinary frequency

Nervous system Headache, dizziness and unsteady gait

Others Back pain, arthralgia, groin pain, chills,

diaphoresis and fatigue

induce neuroinflammation and neuropathology other
than intracranial hemorrhage (12). A proteomic analysis
indicated that superwarfarins may change several functional
pathways involving of mitochondria function, RNA
handling and cell metabolism in astrocytes and microglia
(12). The potential mechanism might be the dysfunction
of vitamin K-dependent proteins in brain, such as the
y-glutamyl carboxylase (GGC) and growth arrest-specific 6
(GASO), caused by superwarfarins (4,13). The consumption
of vitamin K could reduce the activation of GGC leading
to the reduction of sulfatide synthesis and destruction of
myelin sheath (14). The reduced function of GAS6 may
directly lead to inflammatory activation in glial cells (6).
Thus, the supplement of vitamin K would be the etiological
treatment for correcting the coagulopathy as well as the
neuropathology. Intermittent hemofiltration could eliminate
the bromadiolone to avoid the serious accumulation in
the central nervous system. In our case, both the central
nervous system symptoms and coagulopathy were improved
after vitamin K treatment and blood perfusion.
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The atypical and initial symptoms of bromadiolone
poisoning could present as neurological disorders, such
as limb weakness, loss of consciousness, seizures, etc.,
which increase the difficulty of diagnosis. The unexplained
coagulopathy and related drug exposure history would be
important clues in our case. For acute neurological symptoms
combined with bleeding tendency, poisoning should be
considered. Toxicological analysis may help reach an
etiological diagnosis which allows prompt therapy.

Conclusions

Bromadiolone poisoning could cause demyelination of
the central nervous system and presented as neurological
disorders, which is rare but critical and potentially lethal.
Timely toxicological identification is necessary for diagnosis
and differential diagnosis. The vitamin K treatment is effective
for both coagulopathy and central nervous system disorders.
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Reporting Checklist: The authors have completed the CARE
reporting checklist. Available at http://dx.doi.org/10.21037/
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