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Abstract

A previously healthy 51-year-old woman presented to the ED with a one-week history of malaise, myalgia,
unsteadiness, and an intermittent mild headache. Physical examination revealed neurological signs
including a broad-based gait and bilateral low amplitude tremor. Laboratory testing of electrolytes revealed
acute severe hyponatremia (115 mmol/L). Further, history-taking revealed increased urinary frequency
following regular consumption of an over-the-counter detoxification tea product. The patient made a good
recovery following admission to the intensive care unit. We identify similar cases in the literature and
explore potential causal mechanisms. This case highlights the importance of enquiring about the use of
supplementary health products when taking a history, and specifically identifies a growing number of
reports of acute severe hyponatremia following the use of “detox teas”.
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Introduction

Alternative health products are prevalent in economically developed settings [1]. However, herbal products
and dietary supplements are not regulated as pharmaceutical medicines and are often not disclosed to
healthcare professionals [2-4]. Consequently, their effectiveness and adverse effects are understudied,
despite plausibly having the potential to detrimentally affect health outcomes. Previous reports suggest that
complementary and alternative medicine products may cause acute liver failure [5,6].

We report a case of a previously fit and well 51-year-old woman presenting with acute severe hyponatremia
following consumption of an over-the-counter detoxification product. We identify similar cases in the
literature and explore the potential mechanisms and significance of these cases. We believe such reports
should prompt healthcare professionals to discuss complementary health products directly with patients and
consider them when diagnosing unexplained symptoms.

Case Presentation

A 51-year-old female nurse presented to the ED following a one-week history of malaise, myalgia,
unsteadiness, and an intermittent mild headache. Immediately prior to her presentation, the patient’s
husband heard her fall and found her lying on the floor unresponsive, having vomited. This was accompanied
by twitching of all four limbs, but no incontinence or tongue-biting. The episode lasted approximately five
minutes. Following this, the patient became responsive to speech but seemed confused along with difficulty
finding and articulating words. Her involuntary “twitching” motor symptoms continued until hospital
presentation.

The patient’s past medical history was unremarkable. She reported no previous ill-health, took no regular
prescribed medicines, denied recreational drug or alcohol use, and was a lifelong non-smoker. She had
received a seasonal influenza vaccination ten days previously, indicated for her occupation as a nurse. The
patient denied any recent fevers, respiratory or gastrointestinal symptoms. She had no recent travel history
and had no personal contacts who had recently been unwell.

On neurological examination, her Glasgow Coma Scale score fluctuated between 14 (confused) and 15, with
an Abbreviated Mental Test score (AMTS) of 8. The patient followed three-stage commands and named
bedside objects with ease, however her speech was staccato. Her pupils were unequal (Right > Left), with the
right reacting sluggishly to light. The patient was noted to have a broad-based gait and bilateral low
amplitude tremor. She exhibited bidirectional nystagmus, bilateral dysdiadochokinesis, bilateral posturing
of the hands, and curling of the little fingers, although no drift was observed. She had generalized dystonia,
which appeared more athetoid than choreic in nature, and titubation. Other aspects of the neurological
examination were unremarkable. The patient’s tone and reflexes were symmetrical and power was good
(MRC: 5/5) throughout the upper and lower limbs. Other systems examinations found no abnormalities. The
patient was noted to be euvolemic, based on fluid status examination (capillary refill time, skin turgor,
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mucosae, peripheral temperature, and color), monitoring of hemodynamic vital signs, and biochemical tests
(described below).

Clinical observations were SpO2: 94% on room air, respiratory rate: 24 breaths/min, temperature: 36.5
degrees, heart rate: 107 bpm, and blood pressure: 195/88 mmHg. Her heart rate and blood pressure settled
on repeat readings (92 bpm and 114/81 mmHg, respectively). Urine output monitoring was only commenced
on day 1, and was within the normal range (approximately 2 L/day).

Upon further history-taking, the patient reported starting an over-the-counter “detox tea” four weeks
previously. She drank approximately two cups daily. During this time, she experienced increased urinary
frequency. This frequency had increased progressively across the four-week period and in the days leading to
admission. An online search of the product did not identify a precise ingredients list, although the product
was described as containing White Tea, Puerh Tea, Oolong Tea, Green Tea, Rose Petal, Black Tea,
Persimmon, Chamomile, Dandelion, and Ginger. Besides the “detox tea”, the patient denied any significant
changes to her dietary intake.

Investigations

The patient’s admission blood gas showed serum lactate: 4.5 mmol/L, pH: 7.61, HCO3-: 43.2 mmol/L,
glucose: 8.4 mmol/L, sodium: 111 mmol/L, potassium: 2.4 mmol/L. Laboratory testing of electrolytes
confirmed low sodium: 115 mmol/L and potassium: 2.3 mmol/L. Additional results included urea: 9.2
mmol/L, creatinine: 85 umol/L, adjusted calcium: 2.64 mmol/L, magnesium: 0.6 mmol/L, bilirubin: 32
umol/L, alanine aminotransferase: 118 Int Unit/L, aspartate aminotransferase 708 Int Unit/L, alkaline
phosphatase 87 Int Unit/L, albumin 35 g/L and thyroid-stimulating hormone: 0.77 munit/L. Her white cell

count was 32.63 X 109/L, platelets: 466 x 109/L, and C-reactive protein: 8.7 mg/L. Coagulation tests revealed
INR of 1.0, prothrombin time: 10.6 seconds, and activated partial thromboplastin time: 20.1 seconds. Paired
serum and urine osmolality (taken 14 hours following admission and following intravenous fluid
administration) were serum: 285 mOsm/kg and urine: 128 mOsm/kg. Urine sodium was <20 mmol/L.

The patient’s chest X-ray showed an opacity at the right lung base consistent with infection or aspiration. CT
and MRI scans showed no intracranial pathology.

Treatment

The patient was initially treated with intravenous ceftriaxone, acyclovir, and dexamethasone, which were all
stopped after one dose. She was admitted to the intensive care unit for monitoring. Intravenous fluids (1L of
0.9% NaCl with 40 mmol KCl, followed by IL of 5% dextrose with oral potassium replacement) were
administered for potassium correction and slow correction of sodium. This was achieved; repeat sodium was
126 mmol/L (day 1) and 130 mmol/L (day 2) and repeat potassium was 3.0 mmol/L (10 hours) and 3.1 mmol/L
(16 hours). Magnesium was replaced orally and corrected to 0.87 mmol/L (day 1). Both her lactate and white

cell count trended down throughout admission. Her repeat white cell count was 18.41 x 10%L (day 1) and

15.65 x 10%/L (day 2), and repeat lactate was 1.5 mmol/L (eight hours) and 1.3 mmol/L (16 hours).

Clinically, the patient also improved across this period. Her neurological signs improved by day 1 and the
patient was asymptomatic by day 2.

Outcome

Following clinical resolution and improvement in laboratory investigations, the patient was discharged
home after a three-day admission. She was prescribed oral potassium replacement in the context of ongoing
mild hypokalemia and advised to book a follow-up appointment with her general practitioner for further
electrolyte monitoring. We discussed the diagnostic uncertainty around the case, the possible role of dietary
supplements and advised against the continued use of the product in question. Following discharge, the
patient continued to experience good health.

Discussion

It was felt most likely that the patient’s neurological symptoms and probable seizure were precipitated by
severe hyponatremia. The occurrence of a seizure prior to admission, although not witnessed by medical
staff, fits with the described events and the patient’s elevated lactate and white cell count on admission.

The patient’s hyponatremia may have resulted from multiple different mechanisms. The most likely
explanation appears to be that the “detox tea” product exhibited a diuretic effect, which may have led to
hyponatremia and concurrent hypokalemia. Although this is difficult to elucidate without a comprehensive
ingredients list, we note three recent cases in the literature of herbal supplementation products being
associated with acute severe hyponatremia requiring admission to the intensive care unit [7-9]. Two
previous cases specifically report that the herbal remedy taken contained valerian root, and speculate on its
relevance to the etiology of the case [7,8]. While valerian root is not an advertised ingredient of the product
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in this case, the lack of a comprehensive ingredients list makes this a worthy consideration.

It is also possible that polydipsia contributed to the patient’s hyponatremia. In the three previous case
reports, hyponatremia was deemed to be a consequence of excessive water intake [7-9]. This is a possible
explanation in this case, although it is not entirely in keeping with the history described by the patient. The
patient only reported drinking two extra cups of “detox tea” daily in the prior weeks, with no other changes
to her dietary intake, which appears insufficient to elicit such a marked response.

Less likely mechanisms include malnutrition or corrected hypovolemic hyponatremia. It is possible that
malnutrition led to the patient’s concurrent hyponatremia and hypokalemia, however this does not fit with
the patient’s history. Furthermore, she did not appear clinically malnourished on admission and her albumin
was within normal range, suggesting she had sufficient dietary intake. Alternatively, it is possible that since
the paired serum and urinary results were taken 14 hours following admission, they represent the
consequences of a correction of antidiuretic hormone (ADH) release following fluid administration. This
explanation seems unlikely given that biochemical tests were not suggestive of hypovolemia and the patient
appeared clinically euvolemic upon admission. Furthermore, this explanation would not explain the
patient’s hypokalemia. Finally, laboratory testing indicated liver injury, which represents another potential
cause of hyponatremia. Although this mechanism is unlikely in this case, it is a worthy consideration given
that complementary and alternative medicine products have previously been associated with acute liver
failure [5,6].

A recent review of detoxing diets including “detox teas” found that such regimes suffer from poor quality
evidence and lacked randomized controlled trials investigating either efficacy or adverse outcomes [10]. To
our knowledge, this is the fourth case report describing a possible association between “detox teas” and
acute severe hyponatremia causing serious neurological symptoms. We suggest these cases should prompt
caution among members of the public using such products and encourage healthcare professionals to
enquire about the use of supplements when caring for patients with unexplained symptoms.

Conclusions

In conclusion, we describe the case of a previously fit and well 51-year-old woman presenting with
neurological symptoms secondary to acute severe hyponatremia in the context of recent use of a “detox tea”
product. Plausible mechanisms include a potential diuretic effect of the “detox tea” and possible polydipsia.
Given that four case reports have observed a potential relationship between “detox teas” and acute severe
hyponatremia, healthcare professionals and members of the public should be mindful of their potential
health consequences. Where possible, such products should be rigorously investigated before being
endorsed by medical practitioners. Finally, healthcare professionals should specifically enquire about the
use of supplementary products when taking a medical history, especially as patients may not volunteer such
information.
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Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Not applicable issued
approval Not applicable. Written informed consent was obtained from the patient. The report was
anonymized to ensure no identifying information appears in the article. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1.  WuC-H, Wang C-C, Tsai M-T, Huang W-T, Kennedy J: Trend and pattern of herb and supplement use in the
United States: results from the 2002, 2007, and 2012 national health interview surveys. Evid Based
Complement Alternat Med. 2014, 2014:872320. 10.1155/2014/872320

2. Silano V, Coppens P, Larranaga-Guetaria A, Minghetti P, Roth-Ehrang R: Regulations applicable to plant
food supplements and related products in the European Union. Food Funct. 2011, 2:710-719.
10.1039/c1fo10105f

3. Harnett JE, McIntyre E, Steel A, Foley H, Sibbritt D, Adams J: Use of complementary medicine products: a
nationally representative cross-sectional survey of 2019 Australian adults. BMJ Open. 2019, 9:e024198.
10.1136/bmjopen-2018-024198

4. Pereira C, Barros L, Ferreira IC: Dietary supplements: foods, medicines, or both? A controversial designation
with unspecific legislation. Curr Pharm Des. 2017, 23:2722-2730. 10.2174/1381612823666170117122801

5. Kesavarapu K, Kang M, Shin JJ, Rothstein K: Yogi detox tea: a potential cause of acute liver failure . Case Rep
Gastrointest Med. 2017, 2017:3540756. 10.1155/2017/3540756

6. Polavarapu A, Daoud M, Philipose J, Deeb L: Fat burner causing liver injury. Am ] Gastroenterol. 2017,
112:51571. 10.14309/00000434-201710001-02950

2021 Gillett et al. Cureus 13(3): e14184. DOI 10.7759/cureus.14184 3of4


https://dx.doi.org/10.1155/2014/872320?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2014/872320?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1039/c1fo10105f?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1039/c1fo10105f?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2018-024198?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2018-024198?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/1381612823666170117122801?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/1381612823666170117122801?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2017/3540756?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2017/3540756?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14309/00000434-201710001-02950?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14309/00000434-201710001-02950?utm_medium=email&utm_source=transaction

Cureus

7. Takeshita S, Takeshita J: A case of hyponatremia due to self-treatment of anxiety with a beverage
containing valerian root. Prim Care Companion CNS Disord. 2013, 15: 10.4088/PCC.12101482

8. Toovey OT, Edmond IR, Makris N: Acute severe hyponatraemia secondary to polydipsia and associated
herbal remedy use. BMJ Case Rep. 2016, 2016: 10.1136/bcr-2016-216348

9. Soliman M, Fuller W, Usmani N, Akanbi O: Acute severe hyponatremia as a serious health implication of
herbal detox regimens. Cureus. 2018, 10:€3697. 10.7759/cureus.3697

10. Klein AV, Kiat H: Detox diets for toxin elimination and weight management: a critical review of the

evidence. ] Hum Nutr Diet. 2015, 28:675-686. 10.1111/jhn.12286

2021 Gillett et al. Cureus 13(3): e14184. DOI 10.7759/cureus.14184 4 0of 4


https://dx.doi.org/10.4088/PCC.12l01482?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4088/PCC.12l01482?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bcr-2016-216348?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bcr-2016-216348?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.3697?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.3697?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jhn.12286?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jhn.12286?utm_medium=email&utm_source=transaction

	Acute Severe Hyponatremia Following Use of “Detox Tea”
	Abstract
	Introduction
	Case Presentation
	Investigations
	Treatment
	Outcome

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


