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Abbreviations

BCYP Babies, Children and Young People
CGM Continuous Glucose Monitoring
DKA Diabetic Ketoacidosis

EOL End of Life

GL Glucose Level

GLP-1 RA Glucagon-Like Peptide-1 Receptor Agonists - Incretin mimetics
HCW Health Care Worker

Mmol/L Millimoles per Litre

NGT Nasogastric Tube

NJT Nasojejunal Tube

QOL Quality of life

Locality Recommendation

This guideline has been endorsed by national organisations in the UK, Australia and New Zealand.
Without substantial evidence base many recommendations come from experience and adult
guidelines. We recognise there may be alternative clinical preferences and diverse population needs
in different areas and therefore recommend that this document is considered with local paediatric

palliative and endocrinology services to develop local best practice.




What is Diabetes Mellitus?

Diabetes Mellitus is a complex disorder of metabolism related to abnormalities in insulin secretion
or action leading to chronic hyperglycaemia. Pathogenesis is broadly defined by two categories: type
1 (insulin secretion deficiency) and type 2 (combination of resistance to insulin action and
inadequate secretory response). In this guideline we look at Diabetes Mellitus in the context of
babies, children and young people with palliative care needs.

https://cdn.ymaws.com/www.ispad.org/resource/resmgr/consensus guidelines 2018 /1.definition,

epidemiology, .pdf

Background

Diabetes is a common co-morbidity in adult palliative care (1) but is much less frequently
encountered in paediatric palliative care. It is estimated that worldwide 21 million children would
benefit from palliative care and that more than 7 million babies and children die each year (1b). For
all patients with palliative care needs, balancing the need to avoid long-term micro- and macro-
vascular complications and the burden of treatment should be considered (2). In both adults and
children diabetes care should consider avoidance of symptoms, minimisation of intervention, quality
of life and respect for patient and family choices. Adult guidelines for managing glucose levels at end
of life often reference expected trajectory in making decisions about glycaemic management (2-5).
Accurately judging trajectory and prognosis in paediatrics can be very challenging, with some

conditions being more predictable than others.

Although Type 2 diabetes is a more common co-morbidity in adult end of life care and type 1 is most
common in paediatric populations, there are markedly increased rates of type 2 diabetes in the
paediatric population over time. (6-7) This distinction is important as young people with type 1
diabetes will always have a level of insulin requirement and discontinuation can rapidly lead to DKA,
however young people with type 2 diabetes will generally tolerate reduction and cessation of oral

agents without significant increased risk of DKA.

This guideline provides advice based on expected trajectory. It may be necessary to reassess and
review regularly, re-considering the pathway that is most appropriate for each child at each review.
Some changes in clinical status can provide a clearer trajectory, including loss of oral intake (where
no feeding tube) or loss of feed tolerance (where NGT, NJT or gastrostomy/jejunostomy). In these

circumstances moving to end-of-life guidance below is likely most appropriate.



https://cdn.ymaws.com/www.ispad.org/resource/resmgr/consensus_guidelines_2018_/1.definition,_epidemiology,_.pdf#:~:text=The%20term%20diabetes%20mellitus%20describes%20a%20complex%20metabolic,defects%20in%20insulin%20secre-tion%2C%20insulin%20action%2C%20or%20both.
https://cdn.ymaws.com/www.ispad.org/resource/resmgr/consensus_guidelines_2018_/1.definition,_epidemiology,_.pdf#:~:text=The%20term%20diabetes%20mellitus%20describes%20a%20complex%20metabolic,defects%20in%20insulin%20secre-tion%2C%20insulin%20action%2C%20or%20both.

Why is a guideline helpful?

Managing palliative and end of life care for babies, children and young people can be clinically and
personally challenging. BCYP need a team around them including family and a range of healthcare
workers (HCW), and may also want or need in-home, hospice, chaplaincy and family team support.
We hope this guideline provides an overview of challenges for teams involved, as well as specific
advice to HCW (including hospice, community or hospital nurses or doctors who may or may not

have specialist training in endocrinology or palliative medicine) in managing Diabetes Mellitus.

Management of glucose levels (GL) at end of life is essential for best symptom management and
optimise comfort and quality of life. Both hypoglycaemia and hyperglycaemia can affect comfort,
however, requires balance with discomfort of testing, avoiding oscillation from high to low glucose
readings through overcorrection, symptoms triggered by corrections (e.g. nausea/vomiting), and

encouraging focus on child and family quality time (8).

As with all best practice palliative care, while a guideline can offer ideas about management, all
palliative care should be individualised to meet the needs of each unique and complex BCYP and
family, and honour patient and family values, goals and preferences. This should include adjusting
plans based on past history of dysglycaemia and diabetic ketosis (2), consideration of possible
technologies or continuation of usual technologies or methods of managing dysglycaemia for as long
as possible and feasible. CGM should be encouraged as the preferred method of glucose monitoring
as per ISPAD technology guidelines (8), to decrease painful procedures and reduce fluctuating

glucose levels.

We recommend collaborative care with the child or young person’s endocrinologist, treating team,
dietician and palliative care services to provide best clinical care appropriate to each individual.

Place of care should not be influenced by diabetes management requirements.
Approach to changes in therapies in palliative care context

Discontinuation of therapies can cause confusion in management and may be distressing for patients
and families (3), so this should be communicated in a sensitive manner and additional psychosocial
supports considered if needed. Unlike many adults, BCYP are likely to have carers available who
know their diabetes history and already oversee or have previously overseen management. Less
emphasis is needed on education around changes to the regimen or additional training needed to
manage glycaemic control. Carers are likely to continue to aim for strict glycaemic control in acting
as “good parents” and advocates for their child, but this could be negotiated over time to balance
with relaxed dietary restrictions and quality time as the clinical picture changes (with caution around

insulin cessation in young people with type 1 as above).




Factors in Glycaemic Control at EOL

Appetite or intake changes (including nausea or vomiting), cachexia, changes in eating
patterns or feeds rate (e.g. change to overnight or continuous feed) (3,11,12)
Weight loss or loss of percentile-predicted growth (12)

Malabsorption (11)
Malnutrition and lack of hepatic glycogen stores (11)
Changes in level of activity (13)

Use of steroid medications (as cause of diabetes or impacting on comorbid dysglycaemia) and
increases or decreases in dosing (14)
Use of medications that can cause nausea or vomiting (e.g. chemotherapy, opioids) (11)

Disease processes including underlying disease, malignancy or comorbid changes in (for
example) renal or hepatic function (11)
Endogenous stress response to illness, symptoms, co-existing infection (14)

Patients receiving checkpoint inhibitors such as PD1/PD-L1 inhibitors (e.g. pembrolizumab and
nivolumab) and CLTA-4 inhibitors (e.g. ipilmumab). (15)

Table 1:

Factors in Glycaemic Control at EOL

Monitoring glucose as part of palliative care

Methods of testing glucose levels that minimise discomfort are recommended in palliative care

context if not already instituted (intermittently scanned CGM and continuous glucose monitoring)

(9). While it is possible to detect hyperglycaemia and ketosis through urine dipstick testing, this is

insufficient to guide management decisions and should be confirmed with finger prick, continuous or

intermittently scanned CGM glucose measurement. Urine dipstick testing can be helpful in screening

for ketosis where there is a risk of DKA, particularly where low intake can mean ketosis at lower

glucose levels and where avoidance of finger prick testing meets family and patient goals. However,

if present this should be confirmed with finger prick testing to guide management. It is possible that

with poorer tissue perfusion at end of life that the glucose readings from interstitial fluid on

intermittently scanned CGM and continuous glucose monitors could be less accurate, and

correlation with finger prick testing may need to be considered (10).




Glucose Monitoring Technologies — Types and Tips (9)

Continuous Glucose Monitoring
Systems (CGMS)

A sensor with a subcutaneous probe is placed on the upper arm,
abdomen, or buttock, and continuous measures interstitial
glucose levels (which may differ marginally from glucose levels,
commonly lagging behind changes in glucose by approximately
five minutes), and continually communicates with a receiving
device

Usually require a linked mobile phone and app

Can be set to alarm at predefined glucose levels, indicating hypo
and hyperglycaemia, allowing intervention to occur only when
the device alarms outside these ranges.

Requires change of device approximately every 7 to 10 days
depending on the device

Be aware of the possibility of compression-related “low” alarms
which may be triggered by child or young person lying on the
sensor

Intermittently Scanned
Continuous Glucose Monitors

These devices need to be changed every 2 weeks

Can be set to alarm for hypoglycaemia without scanning

Be aware of the possibility of compression-related “low” alarms
which may be triggered by child or young person lying on the
sensor

Automated insulin delivery
systems

Linked insulin pump and CGM systems

Provide real-time glucose measurement and insulin response
based on algorithms.

Can be reasonably continued in children and young people
already established on these systems.

Commencing these systems in the palliative care setting would
generally not be appropriate due to the intensity of required
education for optimal use of these devices

Additional advice for continuous feeds

e Feeds plans should primarily consider comfort, and meet patient /family preferences and goals

e Feed plans may need to vary day to day depending on fluctuating patient factors, and diabetes

management plans should allow for oral tastes or intake in addition to appropriately titrated

continuous (or bolus feeds) as tolerated

e Continuous feeds are generally straightforward to manage from glucose level perspective,

using long-acting insulins such as insulin glargine or insulin detemir or basal rates in pumps

e Continuous feeds at a tolerated rate may avoid hypoglycaemia and ketosis (which could

develop into DKA), or an oral rehydration solution can be considered where there is feed

intolerance




Additional advice where steroid therapy indicated

e Steroids may be indicated as part of palliative care management to minimise tumour-related
oedema and associated symptoms in oncological contexts, or may be indicated for other
situations of swelling, inflammation or inflammatory responses, appetite stimulation or
nausea

e Steroids are commonly prescribed as a short-term treatment course or with a pre-defined
weaning plan that should be factored into glucose control plans. Not all young people will
tolerate a planned wean while maintaining good symptom control, and so flexibility and
responsiveness with plans is essential

e The formulation and frequency of dosing of glucocorticoids can impact the glycaemic
profile, with a large degree of individual variability. Tailoring insulin administration to
ameliorate or prevent hyperglycaemic excursions whilst avoiding nocturnal hypoglycaemia is

required, and consultation with an endocrinologist is recommended. (14)

Signs and symptoms of hypoglycaemia (low

glucose levels) — usually occur at < 4mmol/L

Signs and symptoms of hyperglycaemia (high

glucose levels) — usually at > 15 mmol/L

Shaking

Sweating

Pallor

Giggling

Hunger
Confusion/drowsiness
Loss of consciousness

Seizures

Thirst or dry mouth
Polyuria / bedwetting
Facial redness
Ketonuria

Lethargy or confusion
Nausea / vomiting

Kussmaul’s breathing

Table 2: Signs and symptoms of dysglycaemia. Symptoms usually occur below < 4mmol/L for hypoglycaemia,
and above 15mmol/L for hyperglycaemia, but may be be absent, less pronounced, and / or occur at higher
levels. If these symptoms are present recommend checking finger prick glucose and ketones, and managing
accordingly (16)




Expected Trajectory:

Longer term: Months to years

e Continue usual diabetes management, aiming for best target glucose levels (in line with
National guidelines) for long term health and avoidance of impact on QOL

e Consider simplest regimen possible

e Minimally invasive testing and management but without compromising safety

e If a young person can express their wishes for care in the future these should be documented
in an advance care plan

e Inthis context, “good” diabetes care aligns with “good” palliative care

Shorter term: Weeks to months

e There may be multiple changes during this phase as outlined in table 1, and frequent reviews
of glucose patterns should occur as frequent changes to regimen may be required

e Ongoing minimisation of interventions and therapies should occur, with relaxed glycaemic
control aims and relaxed caloric restriction. Therapy may need to match smaller but more
frequent intake, consider collaboration with diabetic dietician specialist to tailor care.

e Cease monitoring HbAlc

e If glucose levels are stable and none of the above destabilising factors are developing, consider
decreasing monitoring frequency if family in agreement

e Review of advance care plans and ongoing supported discussion of wishes

e Develop an individualised plan for therapies to avoid symptomatic dysglycaemia and clear
plans on how to manage hypo or hyperglycaemia to avoid prolonged symptoms

e Aim for glucose 6 to 15 mmol/L

e Consideration of benefits or burdens of interventions is important at this time, in discussion

with the child or young person (where appropriate) and parents.




End of life: Days to Weeks

e Manage in collaboration with Paediatric Diabetes Specialist Team
e Glycaemic targets should be focussed on avoidance of symptomatic dysglycaemia
e Further relaxations to targets and minimisation of interventions and testing, aiming for as
generous a target glucose range as possible that avoids symptoms based on individualised
previous patient experiences, glucose patterns and responses
e GLP-1 RA injections work by reducing appetite and gut hormone signalling so should be
stopped in this phase, as likely to adversely impact appetite and feeding tolerance if still eating
at the advanced stage of illness
e Consider ceasing metformin and other oral hypoglycaemic agents
e May choose to cease oral or enteral intake, although ongoing fluid intake may avoid
dehydration
e Aim for glucose readings if 6 to 15 mmol/L
o If GL <8 decrease basal insulins such as detemir, glargine, or degludec such as by 20%-
50% every 2-3 days, if >20 increase by 10-20% every 2-3 days until stabilised
o Consider individualised limits tailored to symptoms (as above) within these generalised
limits, and individualised alterations to dosing
e Consider daily ketone monitoring (finger prick or urine) in type 1 (or where almost or complete
insulin deficiency) only if glucose persistently >12 to 15 mmol/L (in line with usual local
guidance), or with poor intake (irrespective of glucose level)
o Only to check if then able to provide extra insulin and/or feeds to respond to ketosis
detected
e Consider ceasing short-acting insulins especially when intake is very poor
e May chose to reduce to daily monitoring, or cease glycaemic monitoring and/or interventions
altogether, particularly if type 2 and glucose levels less than 10.
e If type 1 consider daily monitoring and low baseline dosing as once daily ultra long-acting
insulin (e.g. Degludec or Glargine) or low pump basal rate as even in last days of life DKA is

possible (TG). If ceasing glucose monitoring also cease ketone monitoring.




Support for BCYP and their families

Alongside all best practice clinical care, palliative care should continue to be holistic, considering at
all times the impact of the condition and changes in trajectory for BCYP and their family’s wellbeing.
As above, care requires a full multidisciplinary team including psychosocial, cultural and spiritual
supports. We recommend linking with local hospices and family team workers to explore the local
resources available. As we hope this guideline may be useful in multiple contexts we have not

outlined specific local options, but recommend the following useful resource sources:

ICPCN: https://icpcn.org/resources/

TfSL: https://www.togetherforshortlives.org.uk/changing-lives/supporting-care-

professionals/resources/

Summary

Management of diabetes in BCYP at end of life can be challenging, balancing the best practice
diabetes management and ensuring choice, comfort and avoidance of symptomatology. It is our goal
that this guideline provides confidence in this care in any setting including home, hospice and
hospital by advocating an individualised and collaborative approach between diabetic and palliative
specialist services. It is essential that ongoing research is facilitated to provide an evidence base for

these guidelines.
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