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Combined blood purification 
and antiarrhythmic therapy for acute aconitine 
poisoning with refractory arrhythmias: 
a case‑based mechanistic evaluation 
and treatment strategy optimization
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Abstract 

Introduction  Aconitine poisoning from traditional Chinese medicine is life-threatening, associated with arrhythmias 
and shock. Early diagnosis and multidisciplinary treatment are essential due to the lack of specific antidotes. This study 
aimed to present a severe case of aconitine poisoning and to evaluate the effectiveness of combined blood purifica‑
tion and antiarrhythmic therapy, thereby providing practical insights for clinical management.

Case summary  A 70-year-old man presented with coma, recurrent ventricular arrhythmias, and severe hypoten‑
sion (nadir: 44/24 mmHg) after ingesting Fuzhi (Aconitum taipeicum). Toxicology confirmed high aconitine levels. 
He was treated with norepinephrine (0.17–0.33 μg/kg/min), intravenous amiodarone (150 mg bolus over 10–15 min, 
then 1 mg/min infusion), electrical cardioversion, and early blood purification (hemoperfusion + CVVH). He regained 
hemodynamic stability within 24 h and fully recovered at 6 months (LVEF 59–63%).

Conclusions  Combined antiarrhythmic therapy and blood purification proved effective. Early recognition and inte‑
grated care are key to managing aconitine poisoning.

Keywords  Aconitine poisoning, Arrhythmia, Hypotension, Blood purification, Electrical cardioversion, Comprehensive 
treatment strategy
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Introduction
Aconite species, such as Chuanwu (Aconitum car-
michaelii), Caowu (Aconitum kusnezoffii), and Fuzhi 
(Aconitum taipeicum), are widely used in traditional 
Chinese medicine due to their significant pharmaco-
logical effects [1]. The alkaloids in these plants exhibit 
a range of therapeutic properties, including anti-
inflammatory, analgesic, cardiotonic, and anticancer 

activities, and are commonly used to treat rheumatic 
diseases, cardiovascular disorders, and certain types of 
cancer [2]. Particularly in traditional Chinese medicine 
formulations, Chuanwu and Fuzhi are highly regarded 
for their synergistic effects in enhancing therapeutic 
efficacy. However, the toxicity of these substances is 
substantial [3, 4], with a narrow therapeutic-to-toxic 
dose range. Even slight mismanagement can result in 
severe adverse effects.

Graphical abstract
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The toxic mechanism of aconite alkaloids primar-
ily involves the prolonged activation of voltage-gated 
sodium channels, which leads to sustained cellular depo-
larization at the plateau level of the action potential. 
This process disrupts the normal functioning of myocar-
dial cells and the nervous system, manifesting as severe 
arrhythmias, hypotension, and central nervous system 
(CNS) depression [5]. Research indicates that the oral 
dose of aconitine required to induce poisoning is as low 
as 0.2 mg, with doses exceeding 2–4 mg potentially being 
fatal [6]. The extremely narrow dose range significantly 
increases the clinical risks associated with the use of 
aconite-based medications, particularly when the plant is 
improperly processed or used incorrectly, making severe 
poisoning more likely.

In recent years, both isolated and mass-poisoning inci-
dents involving aconite have been frequently reported 
worldwide [7]. This trend is related to the widespread use 
of aconite in traditional Chinese medicine and reflects 
the public’s insufficient awareness of its toxicity [8]. 
Common causes of poisoning include the ingestion of 
improperly processed aconite herbs, homemade alcoholic 
tinctures containing aconitine, and improper use of com-
pound traditional medicines containing aconite alkaloids 
[8, 9]. Acute aconite poisoning presents diverse clinical 
manifestations, primarily involving acute cardiovascular 
damage, which typically includes symptoms such as nau-
sea, vomiting, hypotension, ventricular arrhythmias, and 
CNS depression [9]. Severe cases may progress to circula-
tory failure and cardiac arrest, resulting in a high mortal-
ity rate [10, 11]. Treatment of poisoning cases generally 
requires multidisciplinary intervention, but challenges 
such as delayed diagnosis, limited treatment options, and 
difficulties in toxin elimination persist.

This report presents a case of acute aconitine poisoning 
with severe hypotension and coma caused by recurrent 
ventricular arrhythmias. Through analysis of the clinical 
course and outcome, combined with a review of relevant 
literature, this study aims to provide practical guidance 
for the diagnosis, treatment, and prevention of aconite 
poisoning and to inform safer clinical use and regulation 
of aconite-containing medicines.

Case report
A 70-year-old male with a history of hypertension was 
admitted to the emergency department of the First 
Hospital of Jiaxing, China, at 10:50 A.M., after 1.5  h of 
unconsciousness (hospital timeline shown in Fig.  1, 
Table  1). On admission, vital signs were: temperature 
36℃, pulse 81 beats/min, respiration 20 breaths/min, and 
blood pressure 107/80 mmHg. The patient was comatose 
(GCS E1V2M4, score 7). Physical examination revealed 
equal and round pupils with sluggish light reflexes, clear 

bilateral lung sounds, irregular heart rhythm without 
murmurs, a soft abdomen, and non-cooperation with 
abdominal and limb strength testing. Pain stimulation 
elicited no movement in the left limbs, and bilateral 
Babinski signs were positive.

Following admission to the intensive care unit, 
urgent laboratory testing revealed a blood glucose 
of 6.3  mmol/L, arterial pH 7.334, base excess (BE) − 
8.2  mmol/L, and lactate 3.2  mmol/L (Fig.  2, Table  2). 
D-dimer was 3,180  ng/mL. Liver, kidney function, and 
cardiac enzymes (troponin I, creatine kinase) were unre-
markable. Cranial CT was normal. Given coma, hemi-
plegia, and bilateral Babinski signs, ischemic stroke was 
initially suspected. However, after the CT scan, blood 
pressure dropped to a nadir of 44/24  mmHg, and con-
sciousness fluctuated. Neurology consultation suggested 
ischemic stroke was unlikely and prioritized the manage-
ment of hypotension.

To further investigate, contrast-enhanced CT angiogra-
phy excluded pulmonary embolism, aortic dissection, and 

Fig. 1  Patient’s hospitalization timeline

Table 1  Patient timeline

Timepoint Event

10:50 A.M. Admission, initial examination

11:05 A.M. ECG shows prolonged QT interval

11:59 A.M. Ventricular tachycardia, restored 
to sinus rhythm after treatment

4:30 P.M. Condition stabilized, follow-up 
ECG shows sinus rhythm

Day 6 Patient discharged

1 month later Follow-up, favorable prognosis
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acute myocardial infarction. Echocardiography showed 
a full left atrium, mild tricuspid regurgitation, and pre-
served LVEF (59%) with no regional wall motion abnor-
malities. Electrocardiogram (ECG, Fig.  3) demonstrated 
sinus rhythm, frequent multifocal premature ventricular 
contractions (some in couplets, others with accelerated 
ventricular escape), ST-T changes, and a prolonged QT 
interval (QT 520 ms, QTc 560 ms). No torsade de pointes 
arrhythmias were observed during hospitalization.

Initial treatment included central venous catheteri-
zation, fluid resuscitation, and continuous intravenous 
norepinephrine infusion (0.17–0.33  μg/kg/min). The 
patient regained consciousness and limb strength (grade 
4); Babinski’s signs became negative. ECG at 11:59 A.M. 
revealed monomorphic ventricular tachycardia at a rate 
of 180/min (Fig.  4), which spontaneously resolved to 
sinus rhythm after ~ 20 s. Amiodarone was administered 
to prevent recurrent ventricular arrhythmias: an intrave-
nous bolus of 150 mg over 10–15 min, then continuous 
infusion at 1  mg/min for 24  h. The final diagnosis was 
malignant arrhythmia causing hemodynamic instability 
and coma.

To clarify the etiology, the patient’s medical history was 
further reviewed. The patient had no prior heart disease, 
cardiac enzymes were normal, and no history of taking 
antibiotics, antihistamines, antidepressants, antifun-
gal agents, or other QT-prolonging drugs was reported 
A long history of traditional Chinese medicine use was 
identified on detailed questioning, including a new for-
mula containing 10 g of Fuzhi (Aconitum) taken 10 days 
before admission. Fuzhi contains highly toxic diterpenoid 

Fig. 2  Changes in lactate levels during the patient’s treatment

Table 2  Lactate level changes during treatment

Timepoint Lactate 
level 
(mmol/L)

Admission (day 1) 3.2

11:05 A.M. 2.8

11:59 A.M. 2.5

4:30 P.M. 2

Discharge (day 6) 1.8

Fig. 3  Patient’s ECG (11:05 A.M.). (1) Sinus rhythm; (2) multifocal frequent ventricular premature beats, some in couplets and others associated 
with accelerated ventricular escape rhythm; (3) ST-T segment changes; and (4) prolonged QT interval. Blue arrows indicate ventricular premature 
beats, yellow arrows indicate ST-T segment changes, and the red line indicates QT interval prolongation
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alkaloids-aconitine (Fig.  5, Table  3), hypaconitine, and 
monoacetylaconitine. Toxicological analysis revealed 
concentrations in the herbal decoction of 332, 936, and 
1,760 ng/mL, respectively, all exceeding published toxic-
ity thresholds (> 100, > 100, > 500 ng/mL). Even after 24 h 
of treatment, urine showed residual toxin (13.3, 32.1, and 

65.2  ng/mL), indicating ongoing risk [12]. Combined 
hemoperfusion (HP) and continuous venovenous hemo-
filtration (CVVH) were performed, with plasma toxin 
levels declining steadily within 24  h (Fig.  6), suggesting 
enhanced clearance. Considering clinical history, toxin 
concentrations, and simulated pharmacokinetics, the 

Fig. 4  Patient’s ECG (11:59 A.M.). The blue arrows indicate ventricular tachycardia

Fig. 5  Medication and urine test results
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diagnosis of acute Fuzhi (Aconitum) poisoning-induced 
malignant arrhythmia was confirmed.

The patient was transferred to the emergency intensive 
care unit (EICU), where follow-up ECG on the day of 
admission showed sinus rhythm (Fig. 7), with QT interval 
480 ms and QTc 552 ms (Fig. 7). His condition stabilized 
the following day, allowing transfer to a general ward and 
discharge on day 6.

Long-term follow-up demonstrated favorable recovery. 
The patient was asymptomatic 1  month post-discharge, 
with normal ECG and LVEF of 59%. At 3 months, quality 
of Life improved, with the ability to perform Light work, 
sinus rhythm maintained, and LVEF increased to 61%. 
By 6 months, full recovery of daily activity was achieved, 
dynamic ECG showed no arrhythmias, and LVEF further 
improved to 63%. The patient continued oral amiodarone 
with regular blood level monitoring.

Discussion
Aconitum species, with approximately 350 species glob-
ally, are primarily distributed in Asia, followed by Europe 
and North America [9]. Due to their unique pharmaco-
logical properties in traditional Chinese medicine, aco-
nitum plants are widely used in Asia, although less so 
in Europe and the United States [13, 14]. In China, most 
aconitum species are found in the Tibetan Plateau and 
surrounding regions, with fewer in the southeast and 
Taiwan, leading to regional disparities in clinical expe-
rience and prognosis for aconitine poisoning. Multi-
system manifestations, including perioral numbness, 
nausea, vomiting, and chest tightness characterize acute 

Table 3  Comparison of drug concentration testing results

Sample source Pseudoaconitine 
(ng/mL)

New 
aconitine 
(ng/mL)

Aconitine 
(ng/mL)

Medicinal decoction 936 1760 332

Urine 32.1 65.2 13.3

Reference toxicity con‑
centration

 > 100  > 500  > 100

Fig. 6  Trends in plasma concentrations of three aconitine 
alkaloids following combined hemoperfusion (HP) and continuous 
venovenous hemofiltration (CVVH) therapy

Fig. 7  Patient’s ECG (4:30 P.M.). Sinus rhythm
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aconitine poisoning. Severe cases may progress to coma, 
cardiogenic shock, and even death [9]. Mechanistically, 
aconitine exerts its toxicity mainly through persistent 
activation of voltage-gated sodium channels, which pro-
longs depolarization and disrupts the generation and 
conduction of action potentials, especially in cardiac and 
neural cells [10]. This pathophysiological process under-
lies cardiac arrhythmias and central nervous system 
hyperexcitability, such as seizures, frequently seen in poi-
soning cases.

The present patient developed Life-threatening 
arrhythmias and profound hypotension, consistent with 
previous reports indicating that approximately 5.5% of 
hospitalized patients with aconitine poisoning die, with 
refractory arrhythmias and cardiac arrest being the major 
causes [8]. A review of recent case reports (Table  4) 
shows that such presentations are common across age 
groups and often involve severe outcomes, such as car-
diac arrest, shock, and even death, despite aggressive 
interventions.. Sustained depolarization in cardiac cells 
has been consistently reported, leading to QT prolonga-
tion, impaired repolarization, and increased arrhythmo-
genic risk. In addition, aconitine’s excessive activation 
of vagal nerve activity can cause sinus bradycardia and 
disrupt the autonomic balance, thereby increasing the 
risk of arrhythmias and hypotension [8]. Aconitine also 
induces vasodilation of vascular smooth muscle, decreas-
ing peripheral resistance and contributing to hypoten-
sion, which may progress to shock when compounded 
by impaired cardiac function. The electrocardiographic 
manifestations in our patient, such as QT prolongation 
and ventricular arrhythmias, align with prior clinical and 
experimental observations [10].

Currently, no specific antidote exists for aconitine poi-
soning. Symptomatic support, reduction of toxin absorp-
tion, enhancement of elimination, and blood purification 
techniques such as hemoperfusion combined with con-
tinuous renal replacement therapy (CRRT) have been 
frequently utilized, especially in severe cases [12, 15, 16]. 
Early initiation of these measures may accelerate toxin 
clearance and prevent complications such as acute kid-
ney injury. Antiarrhythmic agents, notably amiodarone 
and lidocaine, are frequently used to manage refractory 
ventricular arrhythmias, with some reports suggesting 
that mexiletine may be more effective than lidocaine, 
though its use remains limited [17, 18]. Combination 
therapy is generally more effective than monotherapy 
[10]. Electrical cardioversion and defibrillation remain 
vital for managing life-threatening arrhythmias, though 
restoration of sinus rhythm is not always achieved [9, 19]. 
In this patient, a transient pacemaker was not applied. 
The episodes of ventricular tachycardia were short-last-
ing and spontaneously terminated, and hemodynamic 

stability was restored after norepinephrine infusion, ami-
odarone administration, and blood purification therapy. 
Therefore, the multidisciplinary team decided not to 
insert a pacemaker. Nevertheless, transient pacing has 
been reported as an effective acute intervention in drug-
induced QT prolongation complicated by recurrent tor-
sade de pointes or bradyarrhythmia, and it remains a 
valuable therapeutic option in refractory cases [20].

In recent years, additional therapies such as ginseng 
have been proposed to enhance detoxification, although 
the underlying mechanisms remain elucidated [21]. In 
cases of cardiac arrest unresponsive to standard inter-
ventions, prolonged cardiopulmonary resuscitation and 
extracorporeal life support (ECLS) such as ECMO may 
be lifesaving [22, 23]. VA-ECMO is particularly recom-
mended for patients with severe circulatory collapse, 
because it provides respiratory and hemodynamic sup-
port. Aconitine is primarily eliminated through renal 
metabolism, and hypotension may further reduce renal 
perfusion, leading to acute kidney injury and metabolic 
acidosis [5, 24]. Elevated lactate and worsening acidosis 
can create a vicious cycle, aggravating organ dysfunction. 
Central nervous system depression, often exacerbated by 
acidosis, may progress from confusion and somnolence 
to coma, underscoring the importance of prompt recog-
nition and correction of metabolic derangements.

Our patient benefitted from early multidisciplinary 
interventions, including blood purification, antiarrhyth-
mic therapy, and supportive care, resulting in the resolu-
tion of acute symptoms and restoration of normal cardiac 
function. At 6 months of follow-up, the patient remained 
free of arrhythmia and exhibited stable cardiac perfor-
mance. This favorable outcome demonstrates the poten-
tial effectiveness of an integrated treatment strategy, 
consistent with literature advocating for early, compre-
hensive management of severe aconitine poisoning. Nev-
ertheless, timely diagnosis remains a challenge, and the 
effectiveness of different interventions requires validation 
through larger multicenter studies.

This case demonstrates that although multimodal treat-
ment, including gastrointestinal decontamination, phar-
macological intervention, blood purification, and cardiac 
pacing, can delay disease progression somewhat, rapid 
toxin distribution and irreversible organ damage may 
still limit therapeutic efficacy. Early in poisoning, aco-
nitine can quickly affect the heart and nervous system, 
leading to severe arrhythmias, hypotension, and mul-
tiple organ dysfunction. To improve patient outcomes, 
future management should focus on early diagnosis and 
individualized intervention strategies, such as sensitive 
toxicological testing, specific antidotes, sodium channel 
blockers, and timely mechanical support. It should be 
noted that this report is based on a single case without 
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a control group, and the limited sample size cannot fully 
reflect the clinical heterogeneity of aconitine poisoning 
or the generalizability of various treatment approaches. 
The effectiveness and safety of these interventions 
require validation in larger, multicenter prospective stud-
ies, and the underlying mechanisms and long-term out-
comes warrant further investigation.

Conclusion
This study presents a case of acute aconitine poisoning 
and systematically reviews the pathophysiological mech-
anisms, clinical features, and comprehensive treatment 
strategies, including pharmacological therapy, blood 
purification, and electrical cardioversion. The findings 
emphasize the importance of early recognition and inter-
vention, and demonstrate that a multimodal approach 
can significantly improve patient prognosis. Electrocardi-
ographic abnormalities are highlighted as early diagnos-
tic markers, supporting the development of standardized 
diagnostic and therapeutic pathways for aconitine poi-
soning (Graphic abstract).

However, as this report is based on a single case, the 
results may not fully reflect the clinical heterogeneity of 
aconitine poisoning, and the treatment protocol has not 
been validated in randomized controlled trials. Further 
research with larger, multicenter studies is necessary to 
confirm the effectiveness and safety of these strategies. 
In addition, in-depth investigation into the molecular 
mechanisms of aconitine toxicity will help identify pre-
cise diagnostic biomarkers and novel therapeutic targets, 
ultimately optimizing the clinical management of toxico-
logical emergencies.
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