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I OLGU SUNUMU CASE REPORT

A Female Patient with

DOI: 10.5336/cardiosci.2020-74470

Recurrent Ventricular Fibrillation Attacks Due to
Severe Hypokalemia Induced by Taraxacum Plant Intake

Kadin Hastada Karahindiba Kullanim ile Tetiklenen
Siddetli Hipokalemi Nedeniyle Tekrarlayan
Ventrikiiler Fibrilasyon Ataklar1 Gelisimi

Meltem GENEZ?

*SADA Hospital, Anesthesiology and Intensive Care Clinics, izmir, TURKEY

ABSTRACT Taraxacum is used by patients due to strengthening the
immune system or diuretic effects. A 33-year old female patient with
acute myeloid leukemia (AML) diagnosis was taken to the intensive
care unit (ICU) due to sudden cardiac arrest. Initially, serum values
identified severe hypokalemia (1.5 mmol/L). Despite replacement
potassium, ventricular fibrillation (VF) attacks recurred. History has
long-term and excessive consumption of dandelion plants to
strengthen the immune system. There is no evidence for hypokalemia
except taraxacum because she hadn't received chemotheraphy agent
and hadn’t had diarrhoea during last 2 months. We thought that the re-
current VF attacks and previous cardiac arrest were due to hy-
pokalemia linked to severe diuresis. After patient's potassium were
above 3 mmol/L, no ventricular fibrillation attacks were observed.
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OZET Karahindiba (taraxacum officinale) bitkisi bagisiklik sistemini
gli¢lendirici ve idrar soktiiriicii etkisi nedeniyle hastalarin kullandig:
bir bitkidir. 33 yasinda akut myeloid 16semi (AML) tanili, bayan hasta
ani gelisen kardiyak arrest nedeni ile yogun bakim iinitesine (YBU)
alind1. Gelis serum degerlerinde siddetli hipokalemi (1,5 mmol/L) sap-
tand1. Uygulanan potasyum replasman tedavilerine ragmen tekrarla-
yan ventrikiiler fibrilasyon (VF) ataklart gelisti. Hastanin 6ykiisiinde
bagisiklik sistemini giiglendirmek i¢in verilen karahindiba bitkisinden
uzun stireli ve fazla miktarda tiiketim oldugu goriildi. Hastanin son 2
aydir kemoterapi ajanlart almadigr ve diyaresi olmadigindan hipoka-
lemi sebebi i¢in karahindiba kullanimi disinda kanit bulunamadi.Biz
tekrarlayan VF ataklarinin ve gecirilmis kardiyak arrest sebebinin sid-
detli diiireze bagli hipokalemiden kaynaklandigini diisiindiik. Hastanin
potasyum degerlerinin 3 mmol/L degerinin iizerine ¢ikmasi saglandik-
tan sonra ventrikiiler fibrilasyon atagi goriilmedi.

Anahtar Kelimeler: Karahindiba; hipokalemi; ventrikiiler fibrilasyon

The use of plants for medical aims is becoming
more common in Europe, America and developing
countries. Taraxacum species have been used in tra-
ditional Chinese medicine as a diuretic for 2000
years.! Dandelion varieties are found commonly
everywhere and ensure elimination of fluids through
the kidneys in urinary and renal diseases.”? Due to
containing potassium, they reduce serum potassium
values by a lower amount compared to other medical
diuretics and even may elevate them.>*

A 33-year old female patient admitted to the in-
tensive care unit (ICU) with cardiac arrest had severe
hypokalemia (1.5 mmol/L) observed in blood values.
The patient with three-year AML diagnosis had re-
ceived chemotherapy (CT) 2 months previously due
to recurrence. History obtained from the family re-
vealed that she had consumed 10-15 cup of herb tea
daily with dandelion plants (taraxacum officiale) for
2 months to strengthen her immune system. In this
knowledge, we thought that hypokalemia developing
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due to excessive diuresis was considered to cause car-
diac arrest and recurrent VF attacks.

This study highlights the utility, severe hy-
pokalemia because of consuming large amounts of
dandelion plants which cause recurrent ventricular
fibrillation. Written consent had been obtained from
the patient’s relative for publication of this case re-
port.

I CASE REPORT

A 33-year old female patient with body mass index
of 13.8 was admitted to the ICU due to sudden car-
diac arrest. The patient’s history included 3-year
AML diagnosis, recurrence 2 months previously and
2 doses of CT two months ago. At that time serum
biochemical values were WBC: 4.2 mm?®/10°, neu:
3800/mm?, Hgb: 6.4 mg/dl, plt: 19000 10°/mm?,
BUN:15 mg/dl, creatinine: 0,34 mg/dl, C-reactive
protein (CRP): 21.3. Medical treatment included
Mikofenalat Mofetil (MMF) 1 gr 2x1, prednizolon 1
mg/kg/day and cyclosporine-A (CsA) and acyclovir
800 mg 2x1 for recurrence. Unfortunately, all these
medications have similar side effects like leukope-
nia, thrombocytopenia, immunosuppression, renal
and hepatic failure. Most frequent side effects are
nausea, vomitting and allergy. Our patient had se-
vere nausea attacks, episodic vomitting, rarely diar-
rhea and no allergy when she had chemotherapy
agents two monts ago. During the last two months,
there were no symptoms like nausea or diarrhea but
she felt weakness. Before admitting ICU serum
potassium was 2,2 mmol/L and she had given 8 am-

puls of %10 potassium chloride (KCL) infusion for
10 hours. Despite these medications she had cardiac
arrest suddenly. After successful resuscitation, she
was admitted to ICU. Tests revealed potassium 1.5
mmol/L, magnesium 1.42 mmol/L, calcium 8.9
mg/dl and CRP was 66.3 mg/L. Renal functions
(BUN 18 mg/dl and creatinine 0.68 mg/dl) were nor-
mal, with moderate increase in liver functions (AST:
70 U/L). Hemoglobin was 10.5 mg/dl, platelets were
57,400/mm?°. Initial electrocardiography (ECG) of
the patient showed sinus rhythm, flattened T waves
and U wave (Figure 1).

Potassium support was begun with 10% KCL at
10 mEq in the first 5 minutes and 40 mEq/h infusion
with continuous ECG monitoring.* Potassium in-
creased to 2.6 mmol/L. In the first 12 hours, the pa-
tient had two recurrent VF attacks despite 32 ampuls
of 10% KCL treatment. She was defibrillated and re-
turned to sinus rhythm. After defibrillation, the pa-
tient medicated with amiodaron 200 mg tb 3x1,
magnesium sulfate (15%, total dose 3g), klopidogrel
75 mg tb 1x1 and atorvastatin 40 mg tb 1x1 . Patient’s
urine output was 150-200 ml per hour without di-
uretic medication. On the 2% day, when potassium
was 2.5 mmol/L, the patient was extubated. Urine
output was observed to be 200 ml per hour without
diuretic treatment from admission onward. Replace-
ment with KCL continiued 20-40 mEq/h 10% KCL
daily. Despite the replacement, potassium was 2.5
mmol/L. While replacement continued, sudden VF
attack recurred. The patient was intubated again.
With VF attacks recurring twice, the patient was de-
fibrillated and returned to sinus rhythm. After second
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FIGURE 1: Initial ECG flattened T waves and U wave observed.
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FIGURE 2: After supplement of potassium chloride: T wave depression reduced and QT intervals lengthened.

fibrillation attack we thought that sufficient elevation
may not be obtained in spite of potassium replace-
ment. For this reason, magnesium replacement was
added to treatment. 15% magnesium sulfate with total
dose of 3 gr was added on potassium replacement
daily. On checks, potassium values remained above 3
mmol/L. Repeated ECG showed that T wave depres-
sion reduced and QT intervals lengthened (Figure 2).
This showed that our treatment was effective. The pa-
tient was extubated on the 10" day and VF attacks
did not recur. As from the first day, the patient was
fed with 20 ml/kg Oliclinomel-N4 (1000 ml) which
contains 0.119 gr KCL and 0.045 MgCL/100 ml.
Urine output rate regressed to 50 ml per hour. On the
14" day, the patient was transferred to the ward for
observation and discharged.

History obtained from the family revealed that
the patient had been continuously using taraxacum
officinale (TO) for the last 2 months. It is considered
that severe hypokalemia developed linked to in-
creased diuresis due to TO use and linked to this the
VF and cardiac arrest formed.

I DISCUSSION

One of the most commonly known causes of hy-
pokalemia is diuretic use. Due to ethnobotanical re-
search, taraxacum species are used to increase
elimination of fluids in urinary and renal diseases.’
Apart from this effect, it is known to be a strong nu-
tritional supplement.’ Compared to other botanic di-
uretics, it contains three times more potassium.’
Some publications have emphasized that TO causes
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hypokalemia.® Additionally, most importantly it
causes hypokalemia and hypomagnesemia due to ex-
cessive diuretic effects.”? Pharmacological diuretics
cause less magnesium loss.’

Arrhythmia incidence linked to degree of hy-
pokalemia is a known reality. Hypokalemia increases
the resting cardiac membrane potential, and lengthens
the action potential duration and refractory period du-
ration.® These physiological changes increase ex-
citability of the heart and cause dysrhythmia.
Pezhouman et al. researched molecular basis of hy-
pokalemia induced VF and they explained that ar-
rhythmias about inhibition of Na-K pump.’ These
findings of hypokalemia develop in 80% of cases
with serum potassium concentration <2.5 mEq/L."
Our case had initial serum potassium values of 1.5
mmol/L measured on admission to the ICU. It was
considered that severe hypokalemia may have caused
VF and cardiac arrest. In the process of elevating val-
ues to 2.6 mmol/L, VF attacks developed twice.
Potassium replacement alone may not be sufficient
to prevent arrhythmia linked to hypokalemia. Ander-
son et al. emphasized the necessity to use calcium
channel blockers for arrhythmia.!' Yang et al. rec-
ommended the use of a Class-III antiarrhythmic agent
in the presence of arrhythmia with hypokalemia.'?
The other journal identified that in the presence of
dofetilide (class III antiarrythmic agent and potas-
sium channel blocker) the arrhythmia risk formed
with serum potassium values below 3.3 mmol/L, with
arrhythmia identified at 2.7 mmol/L values when an-
tiarrhythmic agents were not used.’ In our patient we



Meltem GENEZ

Turkiye Klinikleri J Cardiovasc Sci. 2020;32(2):89-93

added the antiarrhythmic cordorone 200 mg 3x1 to
treatment while administering potassium replace-
ment.

As urine output in the patient was 5 ml/kg/h,
fluid hydration and potassium replacement treatment
continued. While administering replacement, when
serum potassium values were 2.5 mmol/L, the pa-
tient developed VF attacks twice. In resistant hy-
pokalemia cases, sufficient elevation may not be
obtained in spite of potassium replacement. In this
situation, magnesium replacement may be added to
treatment.'® As a result, we administered 15% mag-
nesium sulfate with total dose of 3 g in addition to
potassium replacement in our patient. Monitoring
showed that we were able to keep potassium values
above 3 mmol/L.

Apart from the diuretic effect, taxacarum offic-
inale is used by patients due to antioxidant properties
and for vitamin and mineral supplementation.’ The
patient used it to support the immune system due to
recurrence of AML and CT administration in the last
2 months. Histopathological changes occurring
linked to renal toxicity of plant extracts have been
shown to have regulative and supportive effects.'*
Additionally, due to effects of hypokalemia, hypo-
magnesemia and inducing renal oxidative injury, long
term use may cause harm as with other diuretics.'®
Our case had intake duration of 2 months and took
excessive amounts causing severe hypokalemia and
later ventricular fibrillation.

Consequently, taxacarum species are plants
commonly used as diuretics and nutritional supple-
ments in the population. Due to containing potas-
sium, they cause less potassium loss than many
diuretic treatments. Additionally, as long-term use
may change the electrolyte values of patients, it may
lead to electrolyte imbalance and dysrhythmia. Just
as for all diuretic agents, it should be used by taking
care of duration and frequency of use. As there are
few human studies related to taxacarum, the need for
advanced research on this topic should not be for-
gotten.

Source of Finance

During this study, no financial or spiritual support was rece-
ived neither from any pharmaceutical company that has a direct
connection with the research subject, nor from a company
that provides or produces medical instruments and materials
which may negatively affect the evaluation process of this

study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise,
working conditions, share holding and similar situations in any

firm.

Authorship Contributions

Ildea/Concept: Meltem Genez, Control/Supervision: Meltem
Genez, Literature Review: Meltem Genez; Writing the Article:

Meltem Genez.

Hu C, Kitts DD. Dandelion (Taraxacum offici-
nale) flower extract suppresses both reactive
oxygen species and nitric oxide and prevents
lipid oxidation in vitro. Phytomedicine.
2005;12(8):588-97. [Crossref] [PubMed]

Clare BA, Conroy RS, Spelman K. The di-
uretic effect in human subjects of an extract of
Taraxacum officinale folium over a single day.
J Altern Complement Med. 2009;15(8):929-
34. [Crossref] [PubMed] [PMC]

Hook I, McGee A, Henman M. Evaluation of dan-
delion for diuretic activity and variation in potas-
sium content. Int J Pharmacog. 1993;31(1):29-34.
[Crossref]

American College of Cardiology/American
Heart Association 2005 American Heart As-

I REFERENCES

sociation guidelines for cardiopulmonary re-
suscitation and emergency cardiovascular
care. Part 10.1: life-threatening electrolyte
abnormalities. Circulation. 2005;112:1V121-
5.

U.S. Department of Agriculture (USDA) Agri-
cultural Research Service. Release 19. USDA
National Nutrient Database for Standard Ref-
erence. [May 17;2006]. [Link]

Singh NP, Prakash A. Herbal drugs and acute
renal injury. Chapter 19. 2018:150-5. [Link]
Odvina CV, Mason RP, Pak CYC. Prevention
of thiazide-induced hypokalemia without mag-
nesium depletion by potassium-magnesium-
citrate. Am J Ther. 2006;13(2):101-8.
[Crossref] [PubMed]

92

8.

Wald DA. ECG manifestations of selected
metabolic and endocrine disorders. Emerg
Med Clin North Am. 2006;24(1):145-57, vii.
[Crossref] [PubMed]

Pezhouman A, Singh N, Song Z, Nivala M, Es-
kandari A, Cao H, et al. Molecular basis of hy-
pokalemia-induced ventricular fibrillation.
Circulation. 2015;132(16):1528-37. [Crossref]
[PubMed] [PMC]

Londer M, Hammer D, Kelen GD.
Fluid and electrolyte problems. In:
Tintinalli JE, Kelen GD, Stapczynski
JS, eds. Emergency Medicine: A
Comprehensive Study Guide. 6" ed. New
York: McGraw Hill Professional; 2003.
p.167-79.


https://doi.org/10.1016/j.phymed.2003.12.012
https://www.ncbi.nlm.nih.gov/pubmed/16121519
https://doi.org/10.1089/acm.2008.0152
https://www.ncbi.nlm.nih.gov/pubmed/19678785
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3155102
https://doi.org/10.3109/13880209309082914
http://www.nal.usda.gov/fnic/food.comp/Data/SR19/nutrlist/sr19a430.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.689.7668&rep=rep1&type=pdf
https://doi.org/10.1097/01.mjt.0000149922.16098.c0
https://www.ncbi.nlm.nih.gov/pubmed/16645424
https://doi.org/10.1016/j.emc.2005.08.010
https://www.ncbi.nlm.nih.gov/pubmed/16308117
https://doi.org/10.1161/CIRCULATIONAHA.115.016217
https://www.ncbi.nlm.nih.gov/pubmed/26269574
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4618042

Meltem GENEZ

Turkiye Klinikleri J Cardiovasc Sci. 2020;32(2):89-93

11.

Anderson ME, Braun AP, Wu'Y, Lu T, Wu Y,
Schulman H, et al. KN-93, an inhibitor of mul-
tifunctional Ca++/calmodulin-dependent pro-
tein  kinase, decreases early after
depolarizations in rabbit heart. J Pharmacol
Exp Ther. 1998;287(3):996-1006. [PubMed]

Yang T, Chun YW, Stroud DM, Mosley JD,
Knollmann BC, Hong C, et al. Screening for
acute IKr block is insufficient to detect tor-

13.

14.

sades de pointes liability: role of late sodium
current.  Circulation. 2014;130(3):224-34.
[Crosstref] [PubMed] [PMC]

Whang R, Whang DD, Ryan MP. Refractory
potassium repletion. A consequence of mag-
nesium deficiency. Arch Intern Med.
1992;152(1):40-5. [Crossref] [PubMed]

Karakus A, Deger Y, Yildinm S. Protective ef-
fect of Silybum marianum and Taraxacum of-

93

15.

ficinale extracts against oxidative kidney in-
juries induced by carbon tetrachloride in rats.
Ren Fail. 2017;39(1):1-6. [Crossref] [PubMed]
[PMC]

Wang JL, Cheng HF, Shappell S, Harris RC.
A selective cyclooxygenase-2 inhibitor de-
creases proteinuria and retards progressive
renal injury in rats. Kidney Int. 2000;57(6):
2334-42. [Crosstref] [PubMed] [PMC]


https://www.ncbi.nlm.nih.gov/pubmed/9864285
https://doi.org/10.1161/CIRCULATIONAHA.113.007765
https://www.ncbi.nlm.nih.gov/pubmed/24895457
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4101031
https://doi.org/10.1001/archinte.152.1.40
https://www.ncbi.nlm.nih.gov/pubmed/1728927
https://doi.org/10.1080/0886022X.2016.1244070
https://www.ncbi.nlm.nih.gov/pubmed/27845613
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6014527
https://doi.org/10.1046/j.1523-1755.2000.00093.x
https://www.ncbi.nlm.nih.gov/pubmed/10844603

