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Hypernatraemia is a common fi nding among patients 
presenting to hospital. The aim of this observational study 
was to discover what types of patients presented with 
hypernatraemia and whether they were appropriately 
managed. The management of hypernatraemia was audited 
against common standards of care. Hypernatraemia at 
presentation carries a poor prognosis and in this study 
management of hypernatraemia was found to be done 
poorly, possibly because for many patients aggressive 
management was deemed inappropriate. The majority 
of patients who present with hypernatraemia are older, 
dependent and/or suffer from cognitive impairment. Many 
of these patients do not have a reversible cause for their 
hypernatraemia. These patients need to be recognised, 
ideally in the community, so that inappropriate admission 
can be avoided, but also on presentation to hospital so that 
appropriate care, which may be end-of-life care, can be 
provided.
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Introduction

Hypernatraemia is a common fi nding among patients 
presenting to the medical admissions unit or hospital, 
especially older patients.1–3 Having observed that patients 
presenting with hypernatraemia to the Frenchay Hospital, 
Bristol, tended to be older or from care homes, and that the 
management of these patients was inconsistent, I undertook 
this study to determine the types of patient who were 
being admitted with hypernatraemia, and whether their 
management was appropriate.

Hypernatraemia results most often from unreplaced 
water that is lost from the gastrointestinal tract (vomiting 
or osmotic diarrhoea), skin (sweat) or urine (eg diabetes 
insipidus or an osmotic diuresis because of glycosuria in 
uncontrolled diabetes mellitus).1 Excessive water loss seldom 
leads to hypernatraemia because the resulting increase in 
plasma osmolality stimulates thirst, which leads to increased 

A
B

ST
R

A
C

T

intake of fl uids that lowers the serum sodium into the 
normal range. Thus, in patients who have access to water, 
hypernatraemia primarily occurs in those who are unable to 
sense or respond to thirst normally. This is most commonly 
seen in infants and in adults with impaired mental status, 
particularly older patients.2,3 Older patients might also have 
a diminished thirst response to osmotic stimulation via an 
unknown mechanism.4,5

Hypernatraemia is often poorly managed. Recently, a signal 
from the National Patient Safety Agency was issued concerning 
the potential risk of central pontine myelinolysis (CPM) 
syndrome following rapid correction of sodium.6 A search of 
incident reports to the National Reporting and Learning System 
between January 2008 and June 2011 identifi ed 15 incidents of 
CPM. Three incidents were associated with severe harm. These 
incidents were caused by errors in the strength, volume or rate 
of sodium chloride infusions administered to patients.

The aim of this observational study was to see what types 
of patient were admitted with hypernatraemia and whether 
they were appropriately managed. The details of patients with 
hypernatraemia at presentation to the medical admissions unit, 
over a 12-month period from April 2010 until March 2011, were 
noted. The management of hypernatraemia was audited against 
common standards of care.1,6,7 

Method

The case notes of all patients whose serum sodium was 
>150 mmol/l at presentation were reviewed retrospectively. 
Demographic data were recorded, including age, sex and from 
where the patient was admitted. The presenting complaints, 
fi nal diagnoses, and outcome at discharge and 1 year later 
were also noted.

Management of these patients was audited by collecting 
the following data: rate of correction of serum sodium; type 
of fl uids prescribed; evidence that the rate of infusion was 
calculated by estimating the water defi cit; and frequency of 
serum sodium measurement.

The appropriateness of management was audited against the 
following standards:

>  In patients with hypernatraemia that has developed over 
days, or is of unknown duration, the serum sodium 
concentration should be reduced at a maximal rate of 
0.5 mmol/l per hour. A targeted fall in the serum sodium 
of 10 mmol/l per day is recommended for all patients with 
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hypernatraemia, except those for whom hypernatraemia has 
developed over hours.1,6,7 

>  Only hypotonic fl uids are appropriate (pure water orally, 
glucose 5% intravenously, 0.45% sodium chloride 
intravenously), unless there is frank circulatory collapse, 
when sodium chloride 0.9% might be appropriate.1

>  The rate of infusion should be set by estimating the water 
defi cit.6

>  Serial measurements of serum sodium concentration should 
be performed: in patients who have large ongoing water 
losses the serum sodium should be measured approximately 
every 4 hours during the fi rst day of therapy, while in patients 
without ongoing losses measure serum sodium at 6 hours, 
and if the serum sodium is falling at the desired rate, then 
every 8–12 hours.6,7

Results

Notes reviewed

In total, 79 patients presented to the Frenchay Hospital over a 
12-month period with hypernatraemia (serum sodium >150 
mmol/l). Of these, 55 sets of notes were available for review (70%).

Demographic data

Patients presenting with high serum sodium were in the age 
range 43–94 years (mean age 81 years, median 84 years). 
Forty-fi ve patients (89%) were aged 65-years or over. Only 
12 (22%) were admitted from home where they were living 
independently, whereas 8 (14%) came from home with carers, 
and 35 (64%) from care homes. Of the patients, 29 (53%) 
had previously been found to have dementia. Overall, 38 of 
55 (69%) patients died within 1 year of their admission to 

Frenchay Hospital; 28 of these (51%) of patients died during 
that admission.

Presenting complaints and diagnoses

Fig 1a depicts the presenting complaints, and Fig 1b the fi nal 
diagnoses, of patients with hypernatraemia on presentation to 
Frenchay Hospital.

Management

Not all patients had their hypernatraemia treated. Three 
patients were discharged back to their nursing homes for 
palliative care. Seven patients did not have their serum sodium 
rechecked, either because they died, or were deemed to be dying 
when blood tests might have been done. One hypernatraemia 
result was a spurious result that was normal on rechecking. 
Of the serum sodium levels that were rechecked, the rate of 
correction of hypernatraemia was appropriate in only 24 
of 43 patients (56%). However, in 47 of 51 (92%) of treated 
patients, appropriate fl uids were used. In only one set of notes 
was there evidence that the rate of infusion was calculated by 
estimating the water defi cit.

Sodium was measured once daily in most patients. In four 
patients, it was measured every 12 hours, but in no patients was 
it measured more frequently.

Case study 1

Mrs MB was an 87-year-old woman who was admitted from 
home, where she had carers four times daily. She was admitted 
after being found unresponsive by her carers. They reported 
that she had had diffi culty in swallowing over the preceding 
few days. Although she had an extensive past medical history, 

Fig 1. Presenting complaints (a) and fi nal 
diagnoses (b) of patients presenting with 
hypernatraemia to Frenchay Hospital over a 
12-month period from 2010 to 2011.
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including ischaemic heart disease, previous strokes and severe 
osteoarthritis, she did not have dementia.

On admission, her serum sodium was 163 mmol/l. Her blood 
glucose was normal at 5.2. A diagnosis of sepsis secondary to a 
lower respiratory tract infection was made. She was treated with 
intravenous antibiotics and fl uids, initially sodium chloride 
0.9% because she was hypotensive, and then glucose 5%. She 
was too drowsy to take oral fl uids. Despite these intravenous 
fl uids, her sodium level did not change. She remained very 
unwell, and showed no improvement with intravenous 
antibiotics. The decision was made, after discussion with 
family, that escalation of care was not appropriate. She died 
peacefully approximately 48 hours after admission.

Case study 2

Mrs ES was a 93-year-old woman who was admitted from a 
nursing home with ‘general deterioration, and not eating or 
drinking’. In the home, she required all care, was bedbound and 
doubly incontinent. She had severe dementia.

On admission, her serum sodium was 159 mmol/l. She 
was seen by a care of the elderly consultant, who diagnosed 
end-stage dementia. After discussion with her family and her 
care home, she was discharged back to the home for palliative 
care. She spent 14 hours in hospital, initially in the emergency 
department and then in the medical assessment unit. She died 
2 days after returning home.

Discussion

This study confi rms that patients admitted with 
hypernatraemia are more likely to be older (the mean age of 
the study patients was 81 years, with 89% being 65-years old or 
more). The fi ndings also suggest that being dependent or less 
mobile contribute to hypernatraemia (only 22% of patients 
were living at home independently, whereas 64% were admitted 
from care homes) as does having dementia (53% of patients). 
Previous studies have shown that electrolyte imbalances are 
more prevalent in older people,2,3,8 those living in institutions9 
and those with Alzheimer’s dementia.10

Only 12 of the 55 patients who were admitted lived 
independently at home. These included three patients who 
presented in a hyperosmolar hyperglycaemic state (HHS) or 
with diabetic ketoacidosis (DKA), two patients who had a 
psychiatric reason for not drinking (psychotic depression and 
bipolar disorder), two patients who had severe oesophageal 
and peptic ulcers, and a patient with a blocked oesophageal 
shunt. These patients either had an endocrine cause for their 
hypernatraemia, or a medical explanation for why they had been 
unable to take water orally. These causes of hypernatraemia are 
treatable and so future hypernatraemia is preventable. All these 
patients were treated and discharged home.

The patients who presented with hypernatraemia 
secondary to HHS or DKA were well managed, but in 
most other patients, hypernatraemia was poorly managed. 
Despite suitable fl uids being used in over 90% of cases, 
the rate of correction of hypernatraemia was appropriate 
in only 56% of cases. Other studies have shown similar 
results: a retrospective review of 131 patients with severe 
hypernatraemia found that, although the rate of sodium 

reduction was as recommended (<0.5 mmol/l/h) in 90% 
of patients, hypernatraemia was corrected in only 27% 
of patients after 72 h of treatment.11 Explanations for the 
current results might be that the rate of fl uid infusion was 
not calculated or that sodium levels were not rechecked 
often enough. Improving the management of patients with 
hypernatraemia will require education of frontline junior 
staff, and an accessible and straightforward protocol, which 
ideally incorporates the water defi cit formula in a simple 
calculation. 

However, it is likely that, in many patients, hypernatraemia 
was not managed according to best practice guidelines because 
such management was deemed inappropriate. For most patients 
who presented with hypernatraemia, the fi nal diagnoses (sepsis, 
malignancy or dehydration) would not be expected to increase 
serum sodium unless the patient had been unable to take oral 
fl uids; therefore, these patients did not have a reversible cause 
for their hypernatraemia. Explanations for this presentation 
in these patients include that they were older, less mobile or 
dependent and or had dementia. The fact that most patients 
were older and dependent, did not have reversible causes for 
their hypernatraemia and, in some cases, were dying, could 
explain why hypernatraemia was not managed according to 
best practice guidelines, given that aggressive management 
might often have been inappropriate. I propose that every older 
patient who presents to hospital with hypernatraemia should be 
referred for a specialist geriatric assessment so that appropriate 
levels of care can be determined. I also suggest that guidelines 
for the management of patients with hypernatraemia should 
have as an initial step, the question: ‘Does your patient have 
end-stage dementia or are they in the fi nal stages of another 
illness?’ If the answer to this question is yes, then supportive 
care only should be given. 

Hypernatraemia is a poor prognostic fi nding: of the 55 
patients who had hypernatraemia at presentation, 69% had 
died within 12 months of their presentation. Over half died 
during that admission. This poor prognostic factor has been 
identifi ed previously. One study of 2,894 patients admitted 
over 5 years found that mortality is positively related to serum 
sodium levels, with mortality rates of 71.4% in subjects with 
serum sodium levels >154 mEq/l. Both serum sodium levels 
and age were independent risk factors for mortality.12 Another 
study reported an overall mortality rate of 48.6% for inpatients 
with hypernatraemia.8 Similarly, in a recent study, nursing-
home residents with advanced cognitive impairment who 
underwent multiple hospitalisations for dehydration were 
found to have poor survival.13

Given that most patients admitted with hypernatraemia 
do not have a reversible cause for their hypernatraemia, and 
that hypernatraemia is a poor prognostic factor, this raises 
the question as to whether the admission of such patients 
is appropriate. Patients with end-stage illnesses, including 
dementia, who are dehydrated because they are unwilling or 
unable to eat and drink, could be more holistically managed 
in the community. It is imperative that such patients are 
identifi ed early to enable discussion with families and carers as 
to the appropriate management when the patient declines oral 
intake. Patients with hypernatraemia can be diffi cult to detect 
using clinical signs,14 but any variation in conscious level, or a 
refusal of oral intake, should alert carers.
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Such patients in care homes who appear to be becoming 
dehydrated should be brought to the attention of their general 
practitioner early, so that blood chemistry can be measured 
in the community if necessary and, if appropriate, plans for 
end-of-life care made. One might then be able to prevent 
unnecessary and distressing admissions for these frail patients 
at the end of their lives.

Conclusions

Patients who are admitted with hypernatraemia are more 
likely to be older, immobile or have dementia, and often do not 
have a reversible cause for their hypernatraemia. Admission 
with hypernatraemia carries a poor prognosis. I suggest that 
patients suffering from terminal illnesses, including end-stage 
dementia, should not be managed aggressively, but should 
receive symptomatic treatment only, and if possible, remain in 
the community for end-of-life care. ■
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