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Abstract

Objective: Severe poisoning with yellow oleander seeds is still a problem in developing world. Toxicity manifest
in many ways including shock. We design this study to look into the effect of yellow oleander on cardiac function and
hemodynamics.

Methods: Observational study on patients with severe form of Yellow oleander Poisoning admitted to Coronary
Care Unit. Basic parameters such as age, sex, number of seeds taken, and delay in seeking medical attention were
collected. Status of electrolytes, ECG changes, Ventricular functional assessment with bed side 2D Echo cardiogram
and continuous monitoring of pulse and blood pressure measured non-invasively.

Results: Total of 71 patients studied. Mean age is 24.55 years. Female to male ratio was 1.5:1. Vomiting and
persisting Nausea were common symptoms (41.9%, 31.4% respectively). Around 39% of patients ingested less than
2 seeds. Mean delay for gastric lavages was 5 hours and 50 minutes. Mean delay in starting activated charcoal was
8 hours and 30 minutes. Almost everyone had abnormal ECGs. 60% of population had hyperkalemia. Half of the
study population had Mean Arterial Pressure of less than 60mmHg. And 95.8% of the patients had Diastolic Blood
Pressure of less than 60mmHg. Majority of the patients had hyper contractile Left Ventricle with ejection fraction of
more than 60% and no one had impaired LV function.

Conclusion: Hypotension in spite of good left ventricular function, mimicking distributary shock probably due to
vascular toxicity was a feature in Yellow Oleander Poisoning.
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Introduction
Poisoning is one of the major causes for suicidal deaths in

developing countries including Sri Lanka. In the Eastern Province of
Sri Lanka Yellow Oleander seeds are used as a common means of
suicide. Ingestion of Yellow oleander seeds results in poisoning similar
to digitalis toxicity [1-3]. Severely affected patients may manifest as
Atrioventricular (AV) block with progression to AV dissociation,
resistant ventricular fibrillation, shock, and death. Deliberate self-harm
with seeds of yellow oleander (Thevetia peruviana) results in
significant morbidity and mortality each year in South Asia including
Sri Lanka [4,5].

Teaching Hospital Batticaloa is the only tertiary referral hospital
with a coronary care unit equipped to manage severe poisoning in the
eastern part of Sri Lanka. Over a 52 month period extending from
November 2011, 1076 patients were admitted with Yellow Oleander
Poisoning (YOP) to this hospital [6]. Patients with YOP are initially
admitted to general medical wards, and patients with features of severe
toxicity are treated at the Coronary Care Unit (CCU). The incidence of
YOP is high among young adults in this region and the impact of

poisoning may result in death of the victim. Managing these patients is
challenging without digoxin-specific antibody fragments (Fab). Fab
fragments are highly effective and safe and have transformed the
management of cardiac glycoside poisoning [7,8]. In the absence of
Fab fragments mortality is as high as 10% in tertiary care centers [9].
Lack of thorough knowledge on YOP in humans and the lack of
definite criteria for risk stratification [5] are significant contributors for
high mortality. Our study aimed to evaluate further the factors
influencing severe toxicity including its effects on cardiac function and
hemodynamics. To understand the effects, it is necessary to know the
mechanism through which yellow oleander causes poisoning to
humans. Thevetia peruviana contains a milky sap, consisting of a
compound called “Thevetin”. Thevetin is used as a heart stimulant but
its natural form is extremely poisonous [10]. Thevetin is a cardenolide
called Thevetin A and Thevetin B (Cerebroside), others toxins include
Peruvoside, Neriifolin, Thevetoxin, and Ruvoside. They produce gastric
and cardiotoxic effects [5,11,12]. These digitalis glycosides primarily
inhibit the Na+-K+ ATPase pump resulting in gastrointestinal, cardiac
toxic and autonomic effects. It also increases the vagal tone
contributing to bradycardia and atrioventricular nodal block. However,
due to the complexity of the components of yellow oleander, there
could be many unexpected manifestations that may not mimic simple
digitalis toxicity.
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Materials and Methods
This was an Observational study performed at Teaching Hospital,

Batticaloa. All patients with YOP demonstrating severe toxicity and
admitted to the Coronary Care Unit (CCU) during the period
commencing from March 2013 up to May 2014 were included in the
study.

Data collections
Patients admitted with severe toxicity were identified according to

the clinical status of patients. All patients were monitored for clinical
features, Data related to the method of ingestion, time taken for gastric
decontamination (gastric lavage and activated charcoal) ECG changes,
Systolic Blood Pressure (SBP), Diastolic Blood pressure (DBP), Mean
Blood Pressure (MAP), heart rate, serum electrolytes, and Left
Ventricular (LV) contractility using serial bedside 2D echocardiogram
were obtained . At least one 2D echocardiogram was done during the
critical phase of the course of illness (Time of 2D Echocardiogram has
been guided by low Mean Arterial Pressure) and reported by a
Consultant Cardiologist. All data was collected on a pre-defined
questionnaire by investigators.

All patients underwent standard management for YOP according to
local protocol. All were started and continued on activated charcoal
two hourly. Adequate hydration was maintained with intravenous
normal saline, patients with persistent bradycardia were treated with
Temporary Pace Maker. Hyperkalemia was managed with Insulin
dextrose boluses and or infusion.

Data analysis
Data was entered and analysed using the statistical package for

social sciences (SPSS) computer software. Data was assessed and
analysed by responses to the questions. Results were expressed as a
percentage to allow comparisons as well as for statistical reasons.

Ethical consideration
Ethical clearance was obtained from the ethical review committee,

Faculty of Medical Sciences, Eastern University, Sri Lanka. Reference
number is EUSL/FHCS/ERC/2012/22

Results
We analyzed the data of 71 patients with severe toxicity admitted to

the Coronary Care Unit. Patients were young (mean age 24.55 years,
range 13–64 years) and predominantly female (F/M=1.5:1). Many
(42.2%) of the cases were under 19 years (Figure 1).

Commonest symptoms of patients admitted to the CCU were
vomiting and persisting Nausea (41.9%, 31.4% respectively), followed
by neurological symptoms, severe abdominal pain, and diarrhea.
Among the patients, 11 (15.5%) of them had co-morbidities. Five of
them had a history of psychiatric illness, while the remaining had
Ischemic heart disease and other medical disorders. 27 patients had
ingested less than or equal to two seeds (Table 1).

The mean number of seeds taken was 3.53 with a minimum of half
seed and a maximum of 16 seeds. Around 13.4% of patients had taken
the seed with either alcohol or sweet (7%, 5.6% respectively) others had
taken it in either a ground form or as a whole seed. All of the 71
patients were treated for gastric decontamination by Gastric lavage and
Activated charcoal either in a peripheral hospital or at Teaching

Hospital Batticaloa. The mean time duration taken for gastric lavage to
be performed was five hours and fifty minutes with a median value of
4.25 hours. The mean time duration taken for activated charcoal to be
administered was 8 hours and 30 minutes and with a median value of
6.5 h.

Figure 1: Age of Male and Female patients with severe YOP
admitted to the Coronary Care Unit, Teaching Hospital Batticaloa.

No of seeds n (%)

≤ 2 27 (39.1%)

2-5 seeds 24 (34.8%)

5-10 seeds 14 (20.3%)

≥ 10 seeds 4 (5.8%)

Table 1: Number of yellow oleander seeds ingested by patients
admitted to CCU.

ECG Abnormalities n %

Normal ECG 1 1.4

Sinus bradycardia 13 18.3

Sinus Tachycardia 1 1.4

Sinus Block 16 22.5

Supra ventricular Tachy arrythmia 1 1.4

1st degree Heart block 10 14.1

2nd degree Heart block 20 28.2

3rd degree Heart block 12 16.9

ST sagging 26 36.6

Table 2: ECG findings of the patients with severe toxicity admitted to
CCU Teaching Hospital Batticaloa.

Citation: Kanagasingam A, Francis GR, Komagarajah B, Ladchumanan D, Sivapramyan A (2019) Impact of Severe Yellow Oleander Poisoning
on Cardiac Function and Hemodynamics. J Clin Toxicol 9: 423.

Page 2 of 5

J Clin Toxicol, an open access journal
ISSN: 2161-0495

Volume 9 • Issue 4 • 1000423



Only one patient had normal ECG findings. ST segment sagging
was the commonest ECG abnormality (Table 2). Patients with severe
toxicity had either normal K+ level (40.3%) or Hyperkalemia (59.7%)
none of the patients had hypokalemia.

The lowest Mean Arterial Blood Pressure (MAP) was recorded
during the stay in the CCU. Out of 71 patients 36 (50.7%) had MAP of
less than 60 mmHg (Mean MAP 63.37 mmHg,). The majority of
patients recorded a lowest BP between 11-20 hours of intake (Figure
2).

During stay in CCU, lowest Diastolic Blood Pressure (DBP) and
corresponding Heart rate were noted (Table 3). Lowest Diastolic Blood
Pressure (DBP) was less than 60 mmHg in 68 out of 71 patients
(95.8%). Remaining 3 patients also had the lowest DBP at 60mmHg.
Lowering of DBP was seen in almost all patients (Figure 3). All except
one had a SBP less than 120 mmHg (Figure 4). Mean pulse pressure
was 51.65 mmHg with a median value is 50 mmHg. Due to non-
availability of resources only 48 out of 71 patients underwent
echocardiographic evaluation. 61% demonstrated a Hyper-contractile
left ventricle while 38% showed normal LV functions. Impaired LV
function was not seen in any patient.

Figure 2: Time taken in Hours after lowest Blood Pressure recorded
during the stay in CCU Teaching Hospital Batticaloa.

Heart rate n (%)

Less than 60 bpm 32 (45.1%)

60-100 bpm 35 (49.3%)

More than 100 bpm 4 (5.6%)

Table 3: Heart rate of patients at the time of lowest BP recorded in
CCU.

Figure 3: Lowest Diastolic Blood Pressure recorded during severe
yellow oleander poisoning.

Figure 4: Systolic Blood Pressure recorded during severe yellow
oleander poisoning.

Discussion
We studied 71 patients, with severe toxicity by yellow oleander seeds

over a 11 month period, admitted to CCU, Teaching Hospital
Batticaloa. According to previous literature symptomatic oleander seed
poisoning carries a mortality of up to 10% in Sri Lanka [13]. Our
institution itself admitted around 1076 patients with the history of
acute YOP over 52 months from November 2011 [6]. These figures
include patients with severe and non-severe poisoning. Several studies
have explained the mechanism of toxicity, clinical features and
treatment strategies [5,7-9,11,12,14-16]. Shock, Brady-arrhythmias,
tachyarrhythmias, hyperkalemia, severe persistent vomiting, and
altered mental state are considered markers of severe toxicity [5,16].
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A preponderance of females was noted (60%). And 42% were under
the age of 19 years. Vomiting and nausea were the most common
clinical finding as previously documented [16]. Only 11% had a history
of other medical conditions including mental illness. The majority
were previously in good health.

We found a significant number, around 40% of patients with
features of severe toxicity had ingested less than or equal to two seeds
only. And it has been postulated that these patients become severely
toxic as a lesser number of seeds fail to induce vomiting thereby get
absorbed into the body [13,17]. Studies have documented poor
correlation between the severity and number of seeds ingested
[1,2,12,13,16,18]. Indeed some studies have found cardiac involvement
more pronounced in patients taking a lesser number of seeds or even
leaves [4,18].

It appears that delay in gastric decontamination and delay in
starting activated charcoal also play in a major role in causing severe
toxicity [9,19]. In our study the mean time taken to do gastric lavage is
5 h and 50 minutes. And the mean time taken to start the initial dose
of activated charcoal is 8 hours. This delay is for the toxin to get
absorbed cause features of severe toxicity.

Almost all severe toxic patients had abnormal ECGs but no
consistent pattern was noted. Each particular patient had more than
one type of ECG change during the stay. ST segment changes with
various degrees of heart blocks were documented. Heart blocks and
absent p waves correlated with high mortality in previous studies [11].

Hyperkalemia is a known maker of severe toxicity [12,20,21]. Sixty
percent of our patients had hyperkalemia. Severe vomiting could be
the cause for hypo or normokalemia in patients with severe toxicity
[1].

Hemodynamics and cardiac function
Shock is a feature of severe cardiac glycoside poisoning [16]. It was

believed that it was cardiogenic [5,13]. It is well known that cardiac
glycosides enhance contractility of the heart [22]. Normally in cardiac
muscle cells, the initial influx of calcium induces further release of
calcium from the sarcoplasmic reticulum, which results in muscle
contraction [23]. The sodium-potassium ATPase pump is one of the
mechanisms responsible for removing sodium from the cell. Cardiac
glycosides reversibly inhibit the sodium-potassium-ATPase pump,
causing an increase in intracellular sodium and a decrease in
intracellular potassium [24,25]. The increase in intracellular sodium
prevents the sodium-calcium antiporter from expelling calcium from
the myocyte, which thereby increases intracellular calcium. The net
increase in intracellular calcium augments inotropy [26,27]. The
magnitude of the inotropic effect of digitalis is proportional to the
degree of inhibition of the enzyme [19]. We found that almost all the
evaluated patients had hyperdynamic or normal LV contraction in 2D
echocardiogram at the time of hemodynamic instability. Thevetin, one
of the several components in yellow oleander seed appears to be a
potent cardiac stimulant [10]. There is evidence to say that significant
structural damage occurs to the heart in lethal cases of YOP. These
include, sub-endocardial and perivascular hemorrhage along with
focal myocardial edema [28].

When we look at the effects of Digoxin on the vascular tree, it has
variable effects on smooth muscles [14,24,29]. In patients with
advanced heart failure it causes vasodilatation [30] and in patients
without heart failure it causes vasoconstriction. The difference is due to
enhanced responsiveness of the baroreceptors in a patient with CHF

[31,32]. Early experimental studies confirmed that digitalis increases
peripheral resistance in resistant vessels (systemic arterioles) and the
capacitance bed (systemic veins) [33]. In high doses, like in poisoning,
digoxin increases sympathetic outflow from the CNS [19]. Sympathetic
outflow to the vessels causes vasoconstriction and increases vascular
resistance. Even though yellow oleander contains digoxin like
components, we are not comfortable to assume that it will have the
same effect as digoxin, especially with our study findings.

Our patients with severe toxicity demonstrated prominent
hypotension. We had only one patient with a SBP>120 mmHg. One
third had SBPs of less than 90 mmHg. The impact on diastolic BP was
much more prominent. Only 3% had a DBP of>60 mmHg. More than
half of the population had a mean arterial pressure of less than 60
mmHg. The mean value of MAP was 63.37 mmHg. The major
proportion had the lowest BP recorded between 11 -20 h of intake
which appears to correspond to the peak of toxicity. More interestingly
the pulse pressure was wider and mean and the median value for pulse
pressures were 51.65 mmHg and 50 mmHg respectively. This
hemodynamic behavior mimics distributary shock secondary to sepsis
[34] or SIRS. During these episodes, the heart rate was maintained>60
beats/min for patients with bradycardia by TPM. The fact that all
evaluated patients had hyper-contractile LV with an ejection fraction
of more than 60%, virtually excluded a cardiogenic cause for
hypotension. It is very clear that the effects of yellow oleander on the
vascular tree are much different from the effects of Digoxin [35]. This
could be due to yellow oleander containing several components with
different physiological effects [5,11,12]. There are enough reasons to
believe that there could be direct effects on vascular smooth muscle
and/or endothelium in YOP. These effects could be through the ATPase
dependent Na-K pump [36] or vasodilatation through ryanodine
receptors, which also contribute towards the inotropic effect on the
heart [37,38]. Or there could be some other mechanisms not yet
known. Whatever the mechanism involved, it is very obvious that
hypotension especially diastolic hypotension mimicking distributary
shock is a significant feature in YOP at least in patients with severe
toxicity. Its role in mortality and morbidity need to be further
investigated, however severe hypotension is an additional factor
leading towards adverse outcomes in these patients. Therefore the
treatment strategy to combat this effect of yellow oleander needs to be
carefully considered, in addition to the standard treatment strategies
available at present. We were limited by the fact that we couldn't
include patients who died on or prior to admission. And invasive
hemodynamic monitoring would have been more valuable in this
situation.

Conclusion
Managing patients with YOP is still challenging in Sri Lanka in the

absence of a definite antidote. This necessitates improvement to
understand, detect and treat pathophysiological changes in these
patients. In addition to previously known factors associated with
mortality, vascular toxicity and shock mimicking distributary in nature
also play a major role. Vascular toxicity is a probably a feature
overlooked so far. Therapy targeting vascular toxicity would help to
reduce mortality and morbidity in patients with severe toxicity caused
by yellow oleander.
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