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Case report

Background: Severe hyponatraemia can lead to serious neurological complications including coma, seizure and
death. Hyponatraemia and the Syndrome of Inappropriate Antidiuretic Hormone (SIADH) has been previously
described in cases of COVID-19, however there have been few reports post vaccination. We describe a case of
severe hyponatraemia post second Pfizer BNT162b2 mRNA vaccination against COVID-19.

Case presentation: A 48-year-old previously well woman presented to the emergency department with severe
headaches and confusion one day after she received her second Pfizer COVID-19 vaccination. She reported no
more than 2.5 L fluid intake. Vital signs were normal. Laboratory investigation revealed serum sodium 113
mmol/L, potassium 3.4 mmol/L, urea 3.5 mmol/L and serum osmolality 266 mmol/kg. TSH, random cortisol and
C-reactive protein levels were normal. She was found to be in urinary retention and developed marked polyuria
post in dwelling catheter insertion. Following this she underwent spontaneous and rapid correction of serum
sodium without intervention. Retrospective analysis showed an inappropriately high copeptin of 4.4 pmol/L.
Conclusions: It is important to be cautioned and aware of hyponatraemia as an immediate side effect of COVID-19
vaccination. The exact mechanism is unknown and further research is required to understand the acute endo-

crine effects which may arise in response to COVID-19 vaccination.

Introduction

In response to the Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) pandemic intensive vaccination programs have been
commenced worldwide. In Australia, vaxzevria (AstraZeneca), Com-
irnaty (Pfizer), Spikevax (Moderna) and Nuvaxovid (Novavax) are
approved vaccines. Comirnaty (BNT162b2, Pfizer-BioNtech) is a
messenger ribonucleic acid (mRNA) based vaccine which codes for
spike-proteins of the SARS-CoV-2 virus. These vaccines are highly
effective in preventing severe illness with coronavirus disease 2019
(COVID-19) [14]. Most side effects have been self-limiting including
fatigue, myalgia, arthralgia, fever, headache, chills and injection site
local reaction [1]. In COVID-19 hospital admissions, hyponatraemia is
associated with worse prognosis [3] and can be due to several mecha-
nisms [6]. Two case reports have described significant hyponatraemia
post mRNA based COVID-19 vaccinations, one due to a Syndrome of
Inappropriate Antidiuretic Hormone (SIADH) [8] and the other

secondary to hypophysitis [10]. Acute hyponatraemia can cause cere-
bral oedema and lead to neurological complications including coma,
seizure and death [5]. We describe a case of severe hyponatraemia and
depressed conscious state post second dose of BNT162b2 mRNA
vaccination.

Case

A 48-year-old previously well woman presented to the emergency
department with severe headaches and depressed conscious state,
Glasgow Coma Score (GCS) of 12 (E4V3M5), one day after she received
her second Pfizer COVID-19 vaccination. She was not on prescribed
medications or over the counter supplements. On examination, she was
afebrile with normal oxygen saturation, blood pressure 125/76 mmHg,
heart rate 70/min. An isolated right lateral gaze palsy and reduced GCS
prompted a referral to the Stroke Team. Computed tomogram brain
(CTB) and angiographic imaging studies did not reveal cerebrovascular
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accident, however cerebral oedema was noted (Fig. 1).

Laboratory investigation revealed a serum sodium of 113 mmol/L,
potassium of 3.4 mmol/L, urea 3.5 mmol/L, and serum osmolality of
266 mmol/kg. TSH, random cortisol, serum glucose, calcium and C-
reactive protein levels were normal. Lumbar puncture revealed a clear,
bland cerebrospinal fluid (CSF) with normal cell count and mildly
elevate protein (0.63 g/L, reference range < 0.45 g/L)). Urine chemistry
was not available on admission. Insertion of a urinary catheter revealed
urinary retention of 1.4 L, with an urine osmolality of 81 mmol/L and a
urine sodium of < 20 mmol/L.

The patient was commenced on empirical treatment for meningo-
encephalitis (benzylpenicillin, aciclovir) concurrently with normal sa-
line (total of 350 ml at a rate of 100 ml/h) from presumptive polyuric
hypovolemia. In ICU, GCS further decreased to 10 (E3V2M5), the pa-
tient became polyuric with an output up to 910 ml/h, and underwent
rapid correction of serum sodium to 127 mmol/L four hours post base-
line presentation of 113 mmol/L. The intravenous fluid therapy was
altered to dextrose 5 % matched to the previous hours urine output plus
50 ml/h. Serum sodium continued to over correct to 137 mmol/L seven
hours after presentation.

The patient’s neurological symptoms completely resolved 13 h post
presentation with a serum sodium of 142 mmol/L the next morning. She
recalled thirst and increased fluid intake on day of admission, but denied
consumption of greater than 2.5 L/day. Antiviral therapy was ceased
when CSF polymerase chain reaction (PCR) was negative for herpes,
entero and adenoviruses. The patient was also negative for COVID-19,
influenza A, influenza B and Respiratory Syncytial Virus. The clinical
impression was she had developed acute hyponatraemia with sponta-
neous and rapid correction. The confusion was attributed to cerebral
oedema due to severe hyponatraemia and possible seizure. The patient
remained well after 4 days and was discharged without any manifesta-
tion of central pontine myelinolysis. Additional biochemical results
became available which included an admission copeptin level of
4.4pmol/L which decreased further to 2.1 pmol/L four hours after the
admission bloods.

Fig. 1. Non-contrast CTB demonstrating cerebral oedema.
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Discussions and conclusion

We describe a case of severe hyponatraemia post BNT162b2 mRNA
COVID vaccination. The possibility of a causal relationship between
vaccine administration and the severe acute hyponatraemia was
considered plausible given the close temporal relationship of these
events. There was no evidence of excessive water intake, renal sodium
loss or diuretic use, hypovolaemic disorders due to extrarenal sodium
loss (e.g. diarrhoea, vomiting), or hypervolemia with excess total body
water. Although fluid status was not well documented at presentation, a
urea of 3.5 mmol/L was not consistent with fluid contraction. The pa-
tient was also euthyroid with an adequate serum cortisol (391nmol/L)
and there was no evidence of infection (subsequent culture of CSF was
negative). Given the clear temporal relationship between vaccination
and illness in the absence of other causes, the mechanism was most
likely transient SIADH secondary to Pfizer COVID-19 vaccination. This is
supported by the inappropriately high copeptin in the context of severe
symptomatic hyponatremia followed by reduction of copeptin level with
subsequent aquaresis.

Copeptin (aka C-terminus Pro-Arginine Vasopressin) is the C-termi-
nal glycoprotein moiety of pre-vasopressin and is a stable surrogate
marker for arginine vasopressin/antidiuretic hormone (ADH) release
[12]. The normal range of plasma copeptin levels in healthy
normo-osmotic volunteers is 1.0-13.0-13.8 pmol/L [2,9]. Low levels of
copeptin < 3.9 pmol/L are associated with primary polydipsia (speci-
ficity 91 %, sensitivity 58 %) whereas elevated plasma copeptin levels
> 84 pmol/L are typically indicative of hypovolaemic hyponatraemia
(specificity 90 %, sensitivity 23 %) [11]. Apart from the specificity of
marked low and high values, copeptin levels are not used to differentiate
between SIADH and other causes of hyponatraemia [12]. The detectable
plasma copeptin of 4.4pmol/L observed in the setting of severe hypo-
natraemia (serum sodium 113 mmol/L) is inappropriately high. We
propose the COVID vaccine was associated with a transient aberrant
ADH response. Restoration of the individual’s appropriate hypothalamic
osmotic response then resulted in decreased ADH (copeptin) levels and
resulting in an extreme diuresis which increased the serum sodium in a
rebound manner. Plasma copeptin to urine sodium ratio has been shown
to be a diagnostically superior method in the differentiation between
SIADH and patients with sodium depletion [4]. Unfortunately, there was
no urine biochemistry available at the time of admission and the sub-
sequent urine sample was collected after intravenous fluid therapy was
instituted and correction of the serum sodium.

Although not listed as a formal side effect of the BNT162b2 mRNA
COVID vaccination, increased thirst has been reported. A study on self-
reported symptoms following BNT162b2 mRNA COVID vaccination
reported increased thirst in 1.2 % participants and 0.25 % experienced
polyuria [7]. We propose in this case vaccination for COVID-19 may
have triggered an inappropriate hypothalamic-pituitary ADH response
exacerbated by overstimulation of thirst resulting in fluid retention and
hyponatraemia. Similar to the case we described, a case of severe
hyponatraemia and urinary retention has also been described in
COVID-19 [13].

This case is instructive for several reasons. First, hyponatraemia
should be considered when neurological symptoms occur after vacci-
nation. Second, people receiving vaccination for COVID-19 should be
cautioned to avoid excessive water consumption to minimise the risk of
precipitating severe acute hyponatraemia in the event of an idiosyn-
cratic vaccine reaction. Third, the case is a reminder for the importance
of collecting paired urine and serum sodium levels prior to commencing
intravenous therapy to assist with determining the aetiology of hypo-
natraemia. Further research is required to understand the acute endo-
crine effects, including potential transient SIADH, which may occur
following COVID-19 vaccination.
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