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Abstract
Context: Cerbera odollam is a tree native to South Asia. It belongs to the poisonous Apocynaceae family. Deliberate self‑harm with fruit
of this plant is a major clinical problem in the developing world. Ingestion of C. odollam kernels is the cause of deaths in more than half of
Kerala’s plant poisoning deaths. The data on clinical features and complications of C.odollam poisoning are sparse, apart from a few case
reports and limited studies. Aims: The present study was done to find the mode of presentation, complications, need for cardiac pacing,
inhospital mortality, and the predictors of mortality in patients with C. odollam poisoning. Settings and Design: This was a retrospective study
conducted in the department of general medicine in a tertiary care center in Alappuzha district, Kerala. The study period was for 1 year from
January 1, 2016, to December 31, 2016. Subjects and Methods: All the patients admitted with a history of ingestion of odollam during the
study period were included in the study. Data were collected from case records. The study was approved by the institutional ethics committee
and research committee (IEC/TDMCA/EC3.dated29/11/201). Statistical Analysis Used: The data were analyzed using SPSS 16 for Windows
(SPSS Inc., Chicago, IL, USA). Results: In this study, 102 patients were identified with C. odollam poisoning, and the mortality rate was
16.7%. Electrocardiogram (ECG) changes were common in our patients, and we observed different types of heart block in the same ECG itself.
Ingestion of more than two kernels of odollam, late presentation to hospital, vomiting, bradycardia, hypotension, hyperkalemia, and more
severe ECG changes were associated with significantly higher mortality in this study. Conclusions: C. odollam poisoning is a common method
of deliberate self‑harm in Kerala. It carries a high mortality rate, and the predictors of mortality include vomiting, bradycardia, hypotension,
hyperkalemia, and the presence of severe ECG changes.
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Introduction
Cerbera odollam (Pong‑pong/Yellow‑eyed Cerbera/Suicide
tree/Buta buta) is a tree native to South Asia. Mainly seen in
India and Sri Lanka, it belongs to the poisonous Apocynaceae
family.[1] Deliberate self‑harm with fruit of this plant is a
major clinical problem in the developing world; however,
it is relatively unknown to the western physicians.[2] Ease of
availability makes C. odollam kernels, the cause of deaths in
more than half of Kerala’s ingested plant poisonings.[3] The
fruits of this tree are smooth and round and contain a single
large seed. They are seen along the sides of watercourses,
ponds, coastal areas, and mangrove forests.[4] The principal
cardiac glycosides in the seeds of C. odollam are cerberin,
neriifolin, and diacetyl tanghinin.[1] The data on clinical
features and complications of odollam poisoning are sparse
apart from a few case reports and limited studies. The present
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study was done to find the mode of presentation, complications,
need for cardiac pacing, inhospital mortality, and the predictors
of mortality in patients with C. odollam poisoning.

Subjects and Methods
This was a retrospective study conducted in the department
of general medicine in a tertiary care center in Alappuzha
district, Kerala. The study period was for 1 year from January
1, 2016, to December 31, 2016. All the patients admitted with
a history of ingestion of odollam during the study period were
included in the study. Patients with concurrent ingestion of
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another poisonous substance, patients younger than 12 years,
patients with previous reports of electrocardiogram (ECG)
changes, patients with chronic kidney disease or acute kidney
injury, and patients whose case records were incomplete
were excluded from the study. Data were collected from
case records. The collected data included quantity of kernel
consumed, time interval between ingestion of odollam and
presentation to hospital, symptoms, co‑ingestion with alcohol,
clinical examination findings, investigation results, ECG, need
for Intensive Care Unit (ICU) care, use of inotropes, temporary
cardiac pacing, and mortality. The study was approved by
the institutional ethics committee and research committee
(IEC/TDMCA/EC34.dated29/11/2016).

Statistical analysis

The data were analyzed using SPSS 16 for Windows
(SPSS Inc., Chicago, IL, USA). Quantitative data were
expressed as mean and standard deviation. Descriptive data
were expressed using percentages and frequencies. Chi‑square
test was done to assess the association of gender, quantity of
ingestion, time interval between ingestion and presentation
to hospital, co‑ingestion with alcohol, vomiting, abdominal
pain, type of pulse, heart rate, blood pressure, serum potassium
levels, ECG changes, and type of block with mortality.

Results
A total of 102 patients were studied of which 59 (57.8%)
were males and 43 (42.2%) were females. The mean age
of the patients was 29.9 ± 13.71 years with an age range of
13–79 years. Majority of the patients 56 (54.9%) were in
the age group of 16–30 years closely followed by those in
31–45 years as shown in Figure 1.
About 54 (52.9%) patients sought treatment after a time lapse
of more than 6 h after ingestion and 24 each after a time interval
of <3 h and 3–6 h. The mean hospital stay was 4.62 ± 2.83 days
with a duration range of 3 h to 15 days. Around 66 (64.7%)
required ICU stay as depicted in Figure 2. The quantity
consumed ranged from 0.5 to 5 kernels with a mean quantity of
1.77 ± 1.1 kernels. About 30 (29.4%) patients had co‑ingested
the odollam kernels along with alcohol.

Figure 1: Age group of patients presenting with Cerbera odollam poisoning
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As summarized in Table 1, patients presented with vomiting,
drowsiness, abdominal pain, and diarrhea. Irregular pulse,
bradycardia, and hypotension were noted. ECG changes as
listed in Table 2 were present in 75 (73.5%) patients. About
24 (23.5%) patients had hyperkalemia with serum k + more
than 5.5 mEq/L.
Patients were initially managed with stomach wash and
activated charcoal. Hyperkalemia was corrected. Atropine
was given for bradycardia as well as heart blocks. Of the
17 patients with hypotension, 16 received inotropic support.
Temporary cardiac pacing was done for 18 patients with severe
bradycardia not responding to atropine and higher degrees of
heart block. One patient received temporary pacing for 33 h,
and the rest received it for 48–72 h.
Of the 102 patients, 17 patients died and the mortality rate was
16.7%. Ingestion of more than two kernels, late presentation
to hospital, presence of vomiting, bradycardia, hypotension,
hyperkalemia, and more severe ECG changes were associated
with statistically significant higher mortality as shown in
Table 3.

Discussion
In this retrospective analysis, 102 patients were identified
with C. odollam poisoning and the mortality rate was 16.7%.
57.8%of the victims of this suicide tree in our study were men.
In an older study done in Kerala among the 537 suicidal deaths
studied in 1989–1999, about 70%–75% were females.[5] The
mean age of the patients in this study was 29.9 ± 13.71 years.
Deliberate self‑harm with Cerbera manghas, a closely related
species, has been studied in Batticaloa district, Sri Lanka.[6,7]
In line with this study, analysis on epidemic self‑poisoning as
with seeds of C. manghas showed that it is common among
young unmarried males.[6]
Delayed admission to the hospital can affect the outcome of the
patient as early medical intervention is necessary as in any case
of poisoning. In this study, most of the patients were brought

Figure 2: Intensive Care Unit stay in patients with Cerbera odollam
poisoning
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for medical treatment after a gap of 6 h after ingestion. Menon
et al. stated that C. odollam poisoning merits monitoring and
treatment in the ICU.[5] About 66 (64.7%) patients in this study
were admitted to the ICU of which 12 required care for more
than 3 days. Most of the deaths occurred within the first 24 h
of poisoning.
Table 1: Clinical profile of patients with Cerbera odollam
poisoning (n=102)
Clinical profile
Vomiting
Drowsiness
Abdominal pain
Diarrhea
Irregular pulse
Bradycardia
Hypotension
ECG changes
Hyperkalemia
ECG: Electrocardiogram

n (%)
64 (62.7)
12 (11.8)
2 (2)
2 (2)
41 (40.2)
39 (38.2)
17 (16.7)
75 (73.5)
24 (23.5)

Table 2: Electrocardiogram changes in patients with
Cerbera odollam poisoning (n=102)
ECG changes
Heart block
First degree
Second degree t1
Second degree t2
Complete heart block
Trifascicular block
Junctional rhythm
Ventricular ectopics
Sinus bradycardia
Sinus tachycardia
Atrial fibrillation
ST‑T changes
Ventricular tachycardia
ECG: Electrocardiogram

n (%)
10 (9.8)
14 (13.7)
23 (22.5)
11 (10.8)
1 (1)
1 (1)
1 (1)
7 (6.9)
1 (1)
3 (2.9)
1 (1)
2 (2)

The number of kernels of this plant has been deemed to be a
useful measure of dosage in some studies.[5] There has been
no established positive correlation between the amount of fruit
kernel consumed and the number of deaths. However, in this
study, the quantity consumed ranged from 0.5 to 5 kernels with
a mean quantity of 1.77 ± 1.1 kernels, and consumption of more
than two kernels was positively associated with mortality with
an odds ratio (OR) of 5.12, confidence interval (CI) 1.54–17.04,
and P = 0.004. The minimum lethal dose in this study was half
a kernel of odollam in line with study by Menon et al. and in
contrast to another study by Iyer and Narendranath in which
it was one full kernel.[5,8]
In this study, all the patients were brought with a history of
ingestion of odollam and all the cases were suicidal. Cardiac
glycosides (cardenolides) such as cerberin reversibly inhibit the
sodium‑potassium adenosine triphosphatase (Na+‑K+‑ATPase)
exchanger in myocardial cells.[2,9] This leads to increased
levels of calcium in cardiac myocytes which causes increase
in automaticity, increased vagal tone, and hyperkalemia.[10]
All these produce cardiac arrhythmias and heart blocks. The
common symptoms of odollam poisoning are vomiting,
dizziness, abdominal pain, loose stools, chest pain, palpitation,
and drowsiness.[5,6] Patients may have abnormalities in pulse
such as bradycardia, irregular pulse, hypotension, ECG
abnormalities, and hyperkalemia. In this study, vomiting was
seen in more than 60% of the patients. Studies by Menon
et al. and Selladurai et al. also described vomiting as the
most common symptom.[5,6] Dizziness (11.8%), abdominal
pain (2%), and diarrhea (2%) were seen in lesser number of
patients. ECG changes were common in our patients, and we
observed different types of heart block in the same ECG itself.
Cardiac glycoside poisonings following suicidal ingestion of
Cerbera species have shown ECG changes varying from sinus
bradycardia to various degrees of atrioventricular block with
ST‑T changes on a 12‑lead cardiogram.[11,12] Hyperkalemia
with potassium concentration above 5.5 mEq/L was seen in
24 patients. A study by Bismuth et al.[13] on intentional overdose
of acute digoxin poisoning showed that hyperkalemia was

Table 3: Factors predicting mortality (n=17)
n (%)
Female gender
7 (41.1)
Co‑ingestion with alcohol
8 (47.1)
Vomiting
17 (100)
Pain abdomen
2 (11.8)
Irregular pulse
5 (29.4)
Varying block
2 (11.8)
Inotrope use
8 (52.9)
Bradycardia (<60)
15 (88.2)
Hypotension (<90)
11 (64.7)
Kernel quantity >2
13 (76.5)
Hyperkalemia
12 (70.6)
Ingestion‑hospital admission >6 h
17 (100)
ECG changes except first‑degree block
16 (94.1)
OR: Odds ratio; CI: Confidence interval; ECG: Electrocardiogram
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χ2

OR (95% CI, P)

0.008
3.060
12.11
5.56
0.98
0.18
12.54
21.59
33.89
8.11
25.11
18.13
8.15

0.95 (0.33‑2.74, 0.93)
2.54 (0.87‑7.41, 0.80)
1.81 (1.49‑2.19, 0.001)
11.2 (0.95‑131.43, 0.018)
0.57 (0.18‑1.75, 0.32)
0.89 (0.18‑4.46, 0.89)
21.41 (3.68‑42.75, <0.001)
19.06 (4.04‑89.74, <0.001)
24.14 (6.61‑8.17, <0.001)
5.12 (1.54‑17.04, 0.004)
14.6 (4.36‑48.90, <0.001)
2.29 (1.8‑2.92, <0.001)
11.76 (1.49‑92.74, 0.004)
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positively associated with mortality which is comparable to this
study with OR = 14.6, CI = 4.36–48.90, P < 0.001. However,
Menon et al. opinioned that hyperkalemia was not associated
with higher mortality.[5]
Supportive treatment was provided to the patients. Temporary
pacing was given to selected patients in this study. Timely
use of pacemaker therapy has brought down the mortality of
patients.[5] Although there are reports of use of digoxin‑specific
antibody fragments in managing the patients with odollam
poisoning,[2,12] none of the patients in the study population
received that. We observed a mortality rate of 16.7%, which
was comparable to other similar studies.[5,6] Ingestion of more
than two kernels of odollam, late presentation to hospital,
vomiting, bradycardia, hypotension, hyperkalemia, and
more severe ECG changes were associated with significantly
higher mortality in this study. In a study by Selladurai et al.
on C. manghas, persistent vomiting, severe abdominal
pain, neurological signs, and persistent hyperkalemia were
associated with higher mortality.[6]
The detection of Cerbera in body fluids is difficult. Thin‑layer
chromatography and high‑pressure liquid chromatography can
detect this poison.[14,15] Majority of cases are suicidal, but there
are concerns about its use as a homicidal agent as the bitter
taste of seeds can be masked with spices and may be added to
food.[3,16] This plant is largely unknown to the western world,
but there are reports of its use in the western countries after
ingestion of seeds purchased online.[2,12]

Conclusions
C. odollam poisoning is a common method of deliberate
self‑harm in Kerala. It carries a high mortality rate, and
the predictors of mortality include vomiting, bradycardia,
hypotension, hyperkalemia, and the presence of severe ECG
changes. Cases of C. odollam poisoning may be undiagnosed
in areas of the world where this plant is not seen as the
doctors may be unaware of the clinical features. With the
global travel and availability of the seeds online, cases of
odollam poisoning may be seen in other parts of world also.
The clinicians need to be aware of this poison and the clinical
and ECG manifestations and treatment options to save these
patients. Although all the cases in this study were suicidal,
there is a chance of odollam being used as a homicidal
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agent and analytical techniques such as HPLC will help in
identifying this poison.
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