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Management of endocrine conditions
at the end of life
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An important facet to end-of-life care is deprescribing. This can be challenging when
Neil Gittoes'?4 reviewing life-sustaining endocrine medications but, unlike for diabetes, there is no
Zaki Hassan-Smith124 national guidance to support patients and clinicians faced with care planning. This article

reviews the limited current evidence to highlight areas for further discussion and research

Author details can be found with the aim of moving towards consensus opinion.
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discontinuation of endocrine medications or monitoring is central to care planning.
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Introduction

Almost 30% of hospital patients are in their last year of life (Clark et al, 2014) and almost
50% of people die in hospitals (Public Health England, 2018). Although endocrinopathies
are not common causes of mortality, many are highly prevalent, chronic conditions that
are present in patients at the end of life. Primary hypothyroidism, for example, is found in
3 in 100 of the European population (Madariaga et al, 2014). The prevalence of adrenal
insufficiency following steroid use for haematological cancers is up to 60% (Broersen
etal, 2015).

An important aspect of end-of-life care involves reviewing medications with an aim to
discontinue any that are not providing symptomatic benefit or are potentially causing harm
(National Institute for Health and Care Excellence, 2015). Deprescribing, however, is often
not proactively performed. One of the four main themes that emerged about the process
in a systematic review by Anderson et al (2014) was inertia, that is a tendency to avoid
deprescribing despite an awareness of why it would be reasonable to do so. Accordingly,
some medications might well continue to be prescribed until a person is no longer physical
capable of swallowing them.

Endocrine conditions often require the use of lifelong medication and discontinuation
of such medication can be life-threatening. For clinicians treating patients with diabetes
mellitus, this has been considered and is reflected in the production of national guidelines
(Diabetes UK et al, 2018). Diabetes UK produced their third clinical care recommendation
outlining principles of treatment, with specific advice and considerations regarding common
palliative conditions. Treatment aims and choice of hypoglycaemic agent for patients at the
end of life are very different to those for management of diabetes in the general population
(Diabetes UK et al, 2018). One major challenge is the lack of a universally-agreed definition
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Table 1. Endocrine medications with suggested outcomes to be discussed with patient.

These decisions should be reviewed with any change in the clinical picture of the patient

Consider discussing discontinuation Consider optimising administration to
Prognosis with patient facilitate continuation

Months to Growth hormone (“‘contraindicated with malignancy)

years ;
Gonadotrophins
Somatostatin analogues
Weeks Carbimazole Levothyroxine — consider once-weekly dosing or
subcutaneous conversion
Days to Levothyroxine Gilucocorticoids — consider subcutaneous conversion
hours

Fludrocortisone Desmopressin — consider conversion to nasal spray;
avoidance of fluid balance monitoring

cover when patients are no longer able to swallow, and desmopressin replacement in
patients with complex fluid status.

Enhanced collaboration between oncology and endocrinology is required to meet the
demands of complex medical situations (Learoyd and Clarke, 2019) and the authors advocate
similar collaboration between palliative care and endocrinology to provide guidance on
how to tailor care to this important population with extreme need.

This review discusses the current literature on managing patients with endocrine
conditions at the end of life and provides insight into management considerations; the
authors’ suggestions are shown in Table 1. As there is limited evidence, the authors’ aim
is to highlight this important area and identify points for further discussion and study to
move towards consensus opinion as opposed to providing clear guidelines on management.

General management considerations

In line with end-of-life treatment strategies for other chronic conditions, the authors advocate
avoiding unnecessary monitoring and investigations while supporting discontinuation
of medication that does not provide symptom relief (National Institute for Health and
Care Excellence, 2015). Naturally, this must be tailored to individuals through open
discussion between patients, carers and healthcare professionals about goals of care
(including balancing anticipated burdens and benefits of treatment). The importance of
communication should never be understated; some patients may be very resistant to stop
medication that they have been repeatedly told is life-preserving. The authors suggest
that these holistic discussions should involve all healthcare professionals and begin at
the ‘front door’ of secondary care.

Observations

As a general principle, the authors propose that intensive monitoring such as strict fluid
balance and other observations is not required when a person is asymptomatic and
approaching the last few weeks of life. Focus upon derived investigation values is likely
to generate unnecessary concern and may impede identification of other symptomatic
pathologies. Individualised assessment and management of endocrine pathologies should
be contextualised to anticipated longevity.

Blood sampling

Determining when to discontinue blood sampling in patients with long-term endocrine
conditions can be highly challenging. As with other management decisions at the end of life,
this should be individualised with full partnership from the patient. At the point when blood
tests become unnecessary for other reasons, the authors propose that specific biochemical
monitoring solely for endocrine conditions, for example electrolyte measurements for
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diabetes insipidus, could be ceased. Organ failure will affect metabolism of medications and
fluid balance estimations that would normally be reviewed in patients with diabetes insipidus.

Symptom-based adjustments to treatment may be the most pragmatic approach even
before blood tests are discontinued. If the clinical status of the patient improves, then the
requirement for biochemical monitoring should be reviewed; clinical context and compassion
must shape clinical care and management.

Specific conditions

Active management or continuation of hormone replacement until the last few days of life
is likely to be more beneficial than harmful in the following situations: cortisol deficiency,
diabetes insipidus, hypercalcaemia and hypothyroidism.

Cortisol deficiency

Permanent adrenal insufficiency is present in 5 in 1000 patients in the UK; most commonly
as a result of secondary causes such as hypothalamo-pituitary damage or, commonly, as a
result of long-term exogenous glucocorticoid exposure suppressing endogenous cortisol
production (Wass et al, 2014). Adrenal insufficiency as a result of prolonged exposure to
exogenous, supra-physiological glucocorticoids (such as those used in the treatment of
certain oncological diagnoses or to reduce metastasis-associated cerebral oedema) can
potentially reverse and is far more common than permanent adrenal insufficiency; 50-200
per 10000 population (Wass et al, 2014).

Non-palliative management
Whether primary or secondary, hypoadrenalism is a life-threatening condition that is
conventionally managed with lifelong oral corticosteroids.

Oral hydrocortisone taken twice or three times a day with total daily doses of 15-25 mg
is recommended and is the most commonly used regimen for patients with primary or
secondary adrenal insufficiency (Bornstein et al, 2016). Threats to homeostasis, such as
infection or sepsis, can increase cortisol production by tenfold (Nenke and Torpy, 2014),
necessitating an increase in hydrocortisone dosing in patients with hypoadrenalism.

Hydrocortisone for systemic use is available parenterally as a solution and as a suspension
for intramuscular or intravenous injection (Joint Formulary Committee, 2019). The only
licenced parenteral formulations for use in adrenal insufficiency are intramuscular and
intravenous routes.

There has been work investigating subcutaneous hydrocortisone as an alternative to
either emergency intramuscular hydrocortisone or replacement to conventional long-term
oral steroid regimes. The latest Endocrine Society guidance is to reserve hydrocortisone
infusion therapy for those who encounter ‘major difficulty’ with conventional treatment
(Bornstein et al, 2016) — this may be applicable to certain palliative patients, but this is an
evolving area of practice.

Alternative replacement regimens include multiple-daily cortisone or longer-lasting,
once-daily prednisolone and dexamethasone. However, dexamethasone is often not
recommended for treatment of adrenal insufficiency because of the increased risk of
developing a Cushingoid phenotype and its lack of mineralocorticoid action (Bornstein
etal, 2016).

For patients with primary hypoadrenalism where mineralocorticoid production is
impaired, including Addison’s disease, oral fludrocortisone is also required. Fludrocortisone
50-300 mcg once-daily is recommended with the dose titrated according to clinical and
biochemical parameters (Joint Formulary Committee, 2019).

Literature in palliative care

In patients who can no longer take medication orally there is little literature guiding
substitution for life-preserving oral gluco- and mineralocorticoids. Regional palliative care
guidelines often focus upon managing weaning off supra-physiological dose glucocorticoids.
Adrenal insufficiency is not listed as an indication for use of named corticosteroids, while
mineralocorticoid replacement is not discussed.
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B Continuation of hydrocortisone via oral, nasogastric or percutaneous endoscopic
gastrostomy routes

B Once-daily prednisolone or dexamethasone (if no mineralocorticoid cover required)

Figure 1. Steroids - possible options at the end of life.

A pragmatic approach to replacement steroid dosing may be helpful. Towards the end
of life, drug metabolism is likely to be different to when replacement glucocorticoids
were initiated and it is important to consider this when converting between medications.
Inappropriate doses may result in unwanted, distressing withdrawal symptoms or adverse
effects such as psychosis at a time when the focus of treatment is directed towards minimising
patient discomfort.

In the last few days of life, discontinuing supra-physiological steroids is often regarded as
appropriate unless the patient is deriving significant symptomatic benefit, such as prevention
of seizures or improvement in headache (West Midlands Cares, 2019).

For patients with secondary adrenal insufficiency for whom mineralocorticoid replacement
is not required, with a prognosis of days to months, an equivalent dose of once-daily or
continuous infusion subcutaneous dexamethasone, titrated to symptoms of withdrawal or
excess, may be the most pragmatic option.

However, with reports of subcutaneous hydrocortisone as a possible suitable alternative
to the conventional oral regimen (Gagliardi et al, 2014), a continuous infusion used
indefinitely is a theoretically attractive option in some palliative patients with primary
adrenal insufficiency. This would mirror advice advocating for continued use of insulin
pumps to provide a basal rate in the last few days of life, provided that carers and the patient
are comfortable with its use (Diabetes UK et al, 2018). The authors’ suggestions regarding
life-sustaining steroid use at the end of life are summarised in Figure 1.

Diabetes insipidus

Diabetes insipidus is a rare disorder of either inadequate production of antidiuretic hormone
from the posterior pituitary (central diabetes insipidus) or inadequate renal response
to antidiuretic hormone (nephrogenic diabetes insipidus). Central diabetes insipidus is
more common than nephrogenic diabetes insipidus and is usually secondary to trauma,
surgery or tumours.

The condition leads to an inability to concentrate urine and significant polyuria.
Symptoms of untreated diabetes insipidus are related to polyuria: polydipsia, fatigue,
nocturia and dizziness.

If water is available and desmopressin is given appropriately, mortality is rare. However,
when water intake is restricted severe dehydration, hypernatraemia and cardiovascular
collapse can occur in vulnerable patients, for example elderly patients or those with
intercurrent illness. Between January 2009 and October 2015, there were four patient
deaths as a result of omission of desmopressin (NHS England, 2016).

Non-palliative management
The mainstay of treatment for central diabetes insipidus is desmopressin (an antidiuretic
hormone analogue), adequate fluid intake and treatment of the underlying cause (Levy
et al, 2019). For patients with nephrogenic diabetes insipidus, identification and treatment
of the underlying cause may be coupled with high doses of intramuscular desmopressin.
In the UK, desmopressin is available as an oral tablet, sublingual melt, intranasal spray
or subcutaneous, intramuscular or intravenous injection. The usual maintenance dose is
oral desmopressin 0.2—1.2 mg daily, intranasally 0.01-0.04 mg and subcutaneously 1-4 mg
daily (Joint Formulary Committee, 2019).

Literature in palliative care

One case report suggests that many palliative care physicians initiate a trial of desmopressin
for patients with osmotic symptoms and serum sodium levels and osmolalities suggestive
of diabetes insipidus, without performing a water deprivation test, stating that it would
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be inappropriate in ill patients (Davis et al, 2003b). The case report also demonstrates
the titration of desmopressin to symptoms of polydipsia and polyuria, rather than to fluid
balance or biochemical markers (Davis et al, 2003a). Although this is an example of taking
care setting into consideration, unmonitored desmopressin use in patients with possibly
complex fluid balance is not without risks to health and survival.

Other than this case report, there is no further literature or guidelines specific to
managing diabetes insipidus at the end of life. As described previously, the authors advocate
a pragmatic, symptom-based approach to managing endocrine conditions at the end of
life, diabetes insipidus included. In patients towards their last few weeks to days of life,
the authors suggest focusing upon patients’ perception of thirst and other symptoms of
dehydration rather than strict monitoring of fluid balance or biochemical markers.

Hypercalcaemia

The most common causes of hypercalcaemia are hyperparathyroidism or malignancy (Wass
et al, 2014). Hypercalcaemia of malignancy affects 10-20% of patients with advanced
malignancy (Brown and Lambert, 2008) although hyperparathyroidism can obviously
coexist in patients with cancer.

Symptoms of hypercalcaemia include anorexia, nausea and vomiting, bone and abdominal
pain, osmotic symptoms and changes in mood and cognition (Hu et al, 2014; Walsh et al,
2016). The rate of change in calcium correlates with severity of symptoms. Hypercalcaemia
can result in renal impairment, nephrogenic diabetes insipidus, pancreatitis and dysrhythmias
(Brown and Lambert, 2008; Walsh et al, 2016) and is a marker of poor prognosis. In
patients with hypercalcaemia as a result of malignancy, median survival is 30 days (Ralston
et al, 1990).

The most common mechanism for hypercalcaemia of malignancy is secretion of
parathyroid hormone-related protein that increases osteoclastic bone resorption and renal
reabsorption of calcium (Brown and Lambert, 2008). Other sources of hypercalcaemia of
malignancy include bone metastases causing osteoclastic bone resorption and, less commonly,
paraneoplastic secretion of parathyroid hormone or active vitamin D (Stewart, 2005).

Non-palliative management
Serum calcium values 23.0 mmol/litre are likely to require treatment, particularly if
>3.5 mmol/litre or the patient is symptomatic (Walsh et al, 2016).

First-line treatment is hydration with intravenous fluids and treatment of underlying
causes, including discontinuation of precipitating medications such as calcium in parenteral
feeds, lithium and thiazide diuretics (Stewart, 2005; Walsh et al, 2016).

If hypercalcaemia is refractory to maximal rehydration and bisphosphonate therapy,
or if the patient is unable to tolerate these therapies, second-line treatments include
glucocorticoids, calcimimetics or denosumab. For patients with primary hyperparathyroidism
as the underlying cause, parathyroidectomy is an early intervention option.

In the authors’ experience, although hypercalcaemia of malignancy is often successfully
managed by parent teams with hydration and use of anti-resorptive agents, endocrinologists
are consulted for further treatment options when hypercalcaemia is refractory to this treatment.

Literature in palliative care
Treatment of hypercalcaemia of malignancy is considered as a palliative strategy with
an understanding that lowering the level of serum calcium will not impact upon survival
(Ralston et al, 1990) and that the definitive treatment involves treatment of the underlying
malignancy (Hu et al, 2014). However, effective resolution and symptom control may be
achievable so the appropriateness of treatment options should be discussed with patients.

National and international palliative guidelines mirror the non-palliative guidelines for
hypercalcaemia treatment, with rehydration with intravenous fluids being first line and
bisphosphonates thereafter (Brown and Lambert, 2008; Scottish Palliative Care Guidelines,
2019). Another supportive measure is reduction of sedating medications to improve weight-
bearing ambulation and mental clarity (Stewart, 2005).

There is no consensus regarding choice of bisphosphonate treatment, although over recent
years in clinical practice, zoledronic acid has become more favoured than pamidronate.
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Trial comparison is difficult because of differences in definitions of response (Brown and
Lambert, 2008), so the choice should be made after considering efficacy, cost, convenience
and local formulary (Scottish Palliative Care Guidelines, 2019).

Denosumab is a monoclonal antibody that binds to the RANK-ligand to prevent
osteoclast formation and activity. It is used in the treatment of osteoporosis and delivered by
subcutaneous injection every 4 weeks. Discontinuation of denosumab has been associated
with rebound hypocalcaemia and increased vertebral fracture risk (Lewiecki, 2018).

Various case reports have demonstrated an improvement in serum calcium levels and
symptoms through use of denosumab in patients with both parathyroid carcinomas (Tong
et al, 2015) and other malignancies (Hu et al, 2014) causing hypercalcaemia of malignancy
refractory to rehydration and bisphosphonates.

In trials, denosumab has been shown to reduce the number of adverse skeletal events,
such as pathological fracture or spinal cord compression, in patients with bone metastases
but had no effect upon survival, and patients treated with denosumab had higher incidences
of hypocalcaemia (Henry et al, 2011). Vitamin D status and underlying renal function
should be considered to minimise risk of hypocalcaemia.

Hypothyroidism

The ongoing use of thyroid hormone replacement at the end of life is likely to depend
upon the prognosis of the patient; a few days or perhaps a fortnight without medication is
unlikely to cause significant symptoms but not taking the medication for several months
is likely to result in symptoms, if not harm.

Non-palliative management

Conventional treatment of hypothyroidism is oral levothyroxine (T4), which has a half-
life of approximately a week in healthy people (ADVANZ Pharma, 2020). It is available
as a tablet, capsule or oral solution and is given as a single daily dose (Joint Formulary
Committee, 2019). Levothyroxine is also available as a powder for solution for injection but
it is not licenced for use in the UK. There have been case reports of successful short- and
long-term administration intramuscularly and intravenously in cases of variable enteral
absorption, isolated levothyroxine malabsorption (Peynirci et al, 2018) and severe mental
health conditions (Laycock et al, 2019).

One case report demonstrated improvement in symptoms and normalisation of biochemical
markers with conversion from oral to twice-weekly subcutaneous levothyroxine in a patient
compliant with high doses of combination oral levothyroxine and liothyronine (T3)
(Groener et al, 2013).

Once-weekly dosing is sometimes used in patients for whom concordance is an issue
and has been demonstrated to avoid thyrotoxicosis (Grebe et al, 1997; Rajput and Pathak,
2017) but may result in a trough level in the biochemically hypothyroid range before the
next dose is taken (Grebe et al, 1997).

Liothyronine (T3) is an active form of levothyroxine (T4) and is not recommended for
first-line use (Okosieme et al, 2016). It is available intravenously to treat myxoedema coma
or orally for less severe presentation (ADVANZ Pharma, 2019). 20-25 mcg of liothyronine
is equivalent to 100 mcg of levothyroxine (Joint Formulary Committee, 2019) and because
of this potency it should be used with caution in patients at higher risk of cardiac disease,
such as those with longstanding hypothyroidism, elderly patients and those with known
cardiovascular disease (ADVANZ Pharma, 2019).

Literature in palliative care

In patients nearing the end of life, there are no publications with explicit recommendations
regarding continuation of thyroid hormone replacement. Intravenous administration is of
limited utility at end of life, because of the need to maintain access and continue monitoring
that may be burdensome.

In the last few days of life, it would be reasonable to discontinue thyroid hormone as it
is unlikely to bring any benefit. In patients expected to live for further weeks or months,
continuation of once-daily oral dosing or conversion to once-weekly oral or subcutaneous
dosing are options. Figure 2 summarises these suggestions.
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B Convert to once-weekly equivalent oral dosing
B Convert to once- or twice-weekly subcutaneous dosing

B Stop in last few days of life

Figure 2. Levothyroxine — possible options at the end of life.

Endocrine medications of limited symptomatic
benefit at the end of life

Without replacement of steroids or desmopressin, patients with hypoadrenalism or diabetes
insipidus respectively will die with an ‘endocrine-driven mechanism of death’ within a few
days. However, other hormones are not life-sustaining and are unlikely to provide dramatic
symptom relief. At a time of life where routes of administration may be more limited, the
authors feel that continuation of these medications are unlikely to provide much benefit
compared with the distress that may be associated with their delivery; growth hormone
and gonadotrophins are examples of this.

Growth hormone is delivered by daily subcutaneous injection and, depending on national
guidelines, treatment may be initiated to improve mental wellbeing and quality of life scores,
improve body composition and reduce cardiovascular risk. Growth hormone replacement
is generally not recommended when patients are critically unwell (Wass et al, 2014) and
is contraindicated in patients with active malignancy (Joint Formulary Committee, 2019).

Gonadotrophins are delivered by subcutaneous injection to assist with fertility and are
contraindicated by certain reproductive organ malignancies. The American Geriatric Society
(AGS (American Geriatrics Society) 2015 Beers Criteria Update Expert Panel, 2015)
recommends avoiding testosterone unless a patient has proven hypogonadism with symptoms.

Conclusions

Deprescribing is an important aspect at the end of life but when a medication is prescribed
for a life-preserving indication, it can be difficult to weigh the burden and benefits clearly. A
focus on adapting the administration to suit the current clinical picture is prudent to ensure
effective palliative care and avoid an ‘endocrine-driven mechanism of death’.

This review has addressed the most important life-preserving medications that should
be reviewed in end of life care — corticosteroids, desmopressin and levothyroxine — with
a view to providing a balanced, patient-centred decision towards deprescribing. Other
endocrine-related treatments can, in general, be actively deprescribed.

Death may not be a failure but poor care is. The authors hope that future collaborations
and work can stem from this article to provide guidance that empowers patients, carers
and their clinicians at the end of life.
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