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Acute hepatitis is characterized by liver inﬂammation and liver cell necrosis. The most frequently
observed underlying cause thereof is viruses, but various other causes, such as alcohol, medication, or
toxins may also lead thereto.
In this paper, a case of acute hepatitis presenting with bradycardia, hypotension, and a prominent
increase in liver enzymes following mad honey ingestion is discussed. Since there are only few cases of
acute hepatitis following mad honey ingestion in the literature, we want to present this subject matter.
Copyright © 2016 The Emergency Medicine Association of Turkey. Production and hosting by
Elsevier B.V. on behalf of the Owner. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction
Acute hepatitis is characterized by liver inﬂammation and liver
cell necrosis. Many different causes, such as viruses, alcohol,
medications, toxins, or infectious diseases, may result in acute
hepatitis. Ischemic hepatitis that may develop as a result of disrupted hemodynamics is also among the causes of acute hepatitis.1
Grayanotoxin-containing ﬂowers of the Rhododendron species
from the family Ericaceae are found in Turkey, especially in the
Eastern Black Sea Region. The honey derived from these ﬂowers is
colloquially known as mad honey, bitter honey, or wad honey.
Following mad honey ingestion, many symptoms from mild
gastrointestinal irritation to life-threatening bradyarrhythmias and
hypotension may occur.2,3
In this paper, a case of acute hepatitis following an intake of mad
honey is presented.
2. Case
An 89-year-old woman presented to the emergency service with
complaints of nausea, weakness, and faintness. On admission, she
was conscious and cooperative, and her body temperature, blood
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pressure, and peak heart rate were 36  C, 90/60 mmHg, and 50
beats per minute, respectively. On physical examination, her peak
heart rate was 48 beats per minute, and no additional voice or
murmur was detected. On ECG (electrocardiography), a sinus
bradycardia corresponding to 48 beats per minute was observed.
There was no ﬁnding of ischemia. When she was questioned for a
more detailed medical history, it was revealed that she had heart
failure, but currently takes neither medication speciﬁcally, nor any
other substance or medicine with a potential for toxic effects; it was
also discovered that she had eaten 2e3 spoons of honey 2 h before
admission. Therefore, the possibility of mad honey poisoning was
taken into consideration, and thus, the vascular access of patient
was opened and monitored, and hydration was initiated. On laboratory analyses, various elevated values were detected for liver
function tests (AST: 1025 IU/L, ALT: 817 IU/L, ALP: 177 IU/L, GGT:
298 IU/L, LDH: 799 IU/L). PT was 35, and INR was 2. Cardiac enzymes were negative. Hepatitis markers were also negative. Patient
was pre-diagnosed with bradycardia-hypotension and acute hepatitis associated with mad honey poisoning following a consultation with internal medicine, and hospitalized for further
monitoring and treatment. Fluid replacement was continued during monitoring. On transthoracic echocardiography, left ventricular
ejection fraction was 65%, and left ventricular systolic function was
normal. On abdominal ultrasonography, a liver size corresponding
to the physiological upper limit and normal liver contours were
found. Hepatic and portal vein diameters were normal. Intrahepatic
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bile ducts were also normal, and no calculus was detected. By the
12th hour of treatment, pulse and tension had returned to normal
levels. Upon observations of decreased values of liver function tests
and a recovered general health condition, patient was discharged to
be followed through future polyclinic checks.
3. Discussion
Mad honey, also named bitter honey in our country, is a type of
honey that is comprised of the nectar of grayanotoxin-containing
ﬂowers of a speciﬁc plant species called Rhododendron. Mad
honey is generally consumed as food, but is also used as an alternative medicine element for stomachache, digestive disorders,
hypertension and sexual stimulation among the general public.3e5
Grayanotoxins have several sub-groups. Mad honey poisoning is
essentially caused by the ﬁrst and second sub-groups, which increase permeability of sodium channels in cell membranes and
result in peripheral vagal stimulation.2,3 Hypotension, bradycardia,
atrioventricular block, vertigo, nausea, vomiting, diplopia, hypersalivation, and syncope may be seen in mad honey poisoning.2,3 A
recovery from complications is usually achieved through intravenous ﬂuid support. In bradycardia cases that cannot be ameliorated
with ﬂuid supplementation, atropine is used.2 In cases unresponsive to atropine, treatment should be planned in accordance with a
bradyarrhythmia treatment algorithm; in the literature, there are
reports of atropine-unresponsive cases requiring pacemaker implantation.2 In the case reported by Gündüz et al,4 the patient was
brought to the emergency service with dizziness and syncope
following honey ingestion, followed by cardiac arrest during initial
examinations, and accordingly, cardiac pacemaker implantation
was carried out. In our case, the patient was admitted to the
emergency service with nausea and faintness; hypotension and
bradycardia were successfully treated via hydration, and thus
neither atropine nor pacemaker was required for treatment of
bradycardia.
Acute hepatitis is characterized by liver inﬂammation and liver
cell necrosis. Many different causes, such as viruses, alcohol,
medications, toxins, infectious diseases, or hemodynamic disorders, may result in acute hepatitis.1 In the differential diagnosis of
acute hepatitis, liver biopsy may also be used in addition to laboratory tests. However, it may not always be possible to perform a
surgical biopsy.
Viral markers in our patient were negative. There was neither
alcohol consumption nor use of any herbal product or medicine
that might lead to toxic hepatitis, other than honey. The focal
infection could not be detected. Leukocytosis was not found. Creactive protein (CRP) was negative. Therefore, viral hepatitis,
alcoholic hepatitis, and infectious causes were excluded. In the light
of this information, we concluded that the cause of acute hepatitis
was ischemic hepatitis associated with hypotension or toxic hepatitis associated with mad honey ingestion.
Toxic hepatitis may occur months, days, or even hours after
exposure to a toxic agent. The corresponding clinical picture involves various elements from asymptomatic enzyme elevations to
fulminant hepatitis. Generally, symptoms are treated by preventing
the toxin exposure. In some cases, however, irreversible scarring of
the liver and hepatic insufﬁciency may develop. In diagnosis, the
presence of toxic exposure is considered together with laboratory
ﬁndings.5
In a study carried out on rats,6 hepatitis and renal failure
following mad honey ingestion were reported, and Çetin et al7 also
reported a case that they associated with mad honey ingestion.

Ischemic hepatitis, also referred to as shock liver or hypoxic
hepatitis, is characterized by centrilobular liver cell necrosis and
sharply increasing serum transaminase levels following a hypotensive episode, and in most cases, is ameliorated by treating the
hypotensive status.8,9 Serum transaminase and lactate dehydrogenase (LDH) levels frequently rise to at least twenty times the
normal values, and return to normal in a short span of time.
Generally, three basic criteria are used in diagnosis: 1 e acute
cardiac, circulatory or respiratory failure; 2 e a temporary elevation
in aminotransferases, which corresponds to at least twenty times
the normal level; 3 e exclusion of a potential viral or medicationrelated hepatitis that may cause liver cell necrosis.8 The ratio of
ALT/LDH in ischemic hepatitis is usually <1.5. On the other hand,
this ratio is much higher in acute viral hepatitis. A prothrombin
time prolongation of 2e3 s may be seen. Serum transaminase levels
may increase in viral hepatitis, ischemic hepatitis and toxic hepatitis, but lactate dehydrogenase levels rise to high values only in
ischemic hepatitis.10,11 In our case, laboratory values increased
within 2 h of toxic substance ingestion, and, consistent with
ischemic hepatitis, the ratio of ALT/LDH was 1.02 and the prothrombin time was 35 s. The patient, in whom tension and pulse
values were returned to normal by hydration, had normal AST, ALT,
and LDH levels by the 4th day. In conclusion, although we have
considered the presence of ischemic hepatitis in the foreground, we
could not exclude the possibility of toxic hepatitis because of toxic
substance exposure.

4. Conclusion
In this paper, a case of acute hepatitis presenting with bradycardia, hypotension, and a prominent increase in liver enzymes
following mad honey ingestion is discussed. Since there are only
few cases of acute hepatitis following mad honey ingestion in the
literature, we herein want to point out at the importance of medical
history and anamnesis in hepatitis cases presented to the emergency service, and contribute to the literature thereby.
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