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Abstract

We present a summary of a guideline produced by an international group of experts for managing type 1 diabetes in

adults with an emphasis on the special needs of older people with this condition. The rationale for delivering high-quality

diabetes care for adults with type 1 diabetes, why it is important to include older people in our considerations, and the

key underpinning principles of the guideline are included. The structure of the recommendations given is described and

consists of ‘general’ recommendations followed by ‘specific’ recommendations according to three categories depending

on the characteristics of adults addressed, such as functional level or self-management ability. Recommendations are

provided in the areas of: clinical diagnosis, establishing management plans and glucose regulation, diabetes self-

management education, nutritional therapy, physical activity, exercise and lifestyle modification, insulin treatments and

regimens, use of technology in diabetes management, hypoglycaemia, managing cardiovascular risk, management of

microvascular risk, and inpatient management of type 1 diabetes and ketoacidosis.

Diabet. Med. 37, 53–70 (2020)

Introduction to the guideline

This guideline for managing type 1 diabetes mellitus in adults

addresses management concerns for the increasing numbers

of adults with type 1 diabetes and the continuing shortfalls in

quality diabetes care that is apparent even in well-resourced

clinical care pathways. A key objective is to educate and

upskill health professionals and provide clear practical advice

on assessment and management for both people with type 1

diabetes and their families. We, as an international group of

clinical scientists, feel it will also have value for clinical

researchers and scientists, and local and national commis-

sioners of healthcare strategies, and create a platform for

enhancing the effectiveness of clinical interventions in

reducing the public and personal health burden associated

with this condition.

The guideline has recognized that many older adults (aged

70 years and over) have type 1 diabetes and some may also

present de novo with type 1 diabetes in later life. With

advancing age comes the increased risk of pre-disability

conditions such as frailty and dementia, and the need to

consider care provided predominantly by close family and

informal carers. We have not included management guide-

lines relating to type 1 diabetes in pregnancy as we felt this

subject was outside our remit for this guideline.

Rationale for high-quality diabetes care in adults with type 1

diabetes

The majority of cases of type 1 diabetes represent an

autoimmune condition disease with a strong inherited

background, which although seen predominantly for the

first time in children and young people, is present at

consistent rates in all decades of adult life. There are few

studies estimating the global burden of type 1 diabetes in

adults but as of 2017, the International Diabetes Federation

(IDF) estimated that there were 451 million people (aged 18–

99 years) with diabetes worldwide, of which type 1 diabetes

accounts for between 5% and 10%. However, at present,

IDF prevalence data are based on information received for

those adults aged 20–79 years which limits our interpreta-

tion of type 1 prevalence in those aged 80 years and over.

However, there is some indication that in high-income

countries, between 10% and 15% of all diabetes is

attributable to type 1 diabetes, although the estimate is

likely to be lower in low- and middle-income countries. The

Correspondence to: Alan Sinclair. E-mail: sinclair.5@btinternet.com

*Members of the International Group of Experts are given under the heading

Collaborators

ª 2019 Diabetes UK 53

DIABETICMedicine

DOI: 10.1111/dme.14135

https://orcid.org/0000-0001-6712-7805
https://orcid.org/0000-0001-6712-7805
https://orcid.org/0000-0001-6712-7805
https://orcid.org/0000-0003-3619-9579
https://orcid.org/0000-0003-3619-9579
https://orcid.org/0000-0003-3619-9579
mailto:


incidence of type 1 diabetes appears to be increasing at a rate

of 2–5% per year worldwide and about 25% of such cases

are diagnosed in adulthood, and some even as late as the

ninth decade of life. Those affected have very particular

needs and, irrespective of age, many adults with type 1

diabetes who do not receive insulin and skilled instruction

after diagnosis, may die prematurely.

Many of the challenges associated with type 1 diabetes as a

whole have been addressed in part by improvements in

diabetes monitoring, systematic diabetes care processes and

the development of new treatments during the 1980s and

1990s, and the publication of evidence on specific goals on

treatment.

However, in public health terms, type 1 diabetes contin-

ues to remain a fundamental challenge to both clinicians

and their employers (healthcare providers) who recognize

the continuing burdens of high vascular complication rates,

increased hospitalization for diabetic ketoacidosis, subop-

timal care strategies that leave a majority of adults with

type 1 diabetes with poor control of glucose and other risk

factors, and chronic diabetes complications with conse-

quent increasing healthcare expenditure. The personal

health burden of type 1 diabetes in adults has similar

disappointing effects, with lives complicated by intrusive

care practices such as frequent monitoring of blood glucose,

dietary restriction, worrying episodes of hypoglycaemia

and treatment regimens that appear complex and difficult

to manage within the context of an ordinary day in their

lives.

Considering the special needs of older adults with type 1

diabetes mellitus

The working group has recognized that an important limiting

factor for producing specific evidence-based clinical guideli-

nes for adults with type 1 diabetes is the need to extrapolate

evidence from earlier clinical studies carried out more than

two decades ago because data from more recent large

randomized controlled trials in older type 1 diabetes popu-

lations are not available. The working group has considered

this implication and has attempted to seek evidence from a

wide range of studies that provide enough confidence for the

basis of each recommendation. This limitation has influenced

our decision not to grade our recommendations at a

particular level of evidence, but we have provided the

rationale and key references for our recommendations in

each section to offset this.

In a growing population of adults with type 1 diabetes,

many of whom are now in their sixth or seventh decades of

life, we also feel that it is increasingly important that modern

recommendations for managing their diabetes are more

closely aligned with additional individual characteristics such

as functional status, presence of frailty and dependency,

comorbidity profiles and life expectancy. These are likely to

influence treatment goals, the care model adopted, and how

the clinician plans on-going care. In response to this, the

working group assessed the level of evidence available across

a broad range of clinical areas but did not consider that

sufficient evidence in type 1 diabetes was available in the

areas of home care and diabetes or end of life diabetes care at

present to justify evidenced-based recommendations in these

two areas.

The working group also accepts a key limitation on

developing this guideline: that is, the lack of data from

published studies in type 1 diabetes in which participants

included were over 70 years of age, where the risk of

complex comorbidity, frailty and dependency is so often

seen. This introduces an obvious weakness into this guideline

relating to treatment decisions based on recommendations

that include older people. However, the United Nations (UN)

recognizes that people aged 60+ years are more representa-

tive of ageing populations in under-developed countries and

as a consequence, we leave it to individual clinicians to

decide how and why particular age thresholds for manage-

ment should be applied in their local practices.

Key actions to be prompted by this guideline

The working group recognizes that shortfalls in the care of

adults with type 1 diabetes are still reported in higher socio-

economic countries where diabetes services are well-devel-

oped. These deficits in care are exaggerated in those countries

where there are fundamental gaps in service provision and

funding for organized health care. In line with the World

Health Organization (WHO), the working group has

emphasized the importance of directing healthcare resources

towards improving the quality of preventative care in

primary care settings and public health interventions that

control diabetes rates of all types.

The recommendations are designed to support clinicians to

provide an individualized multidimensional integrated

What’s new?

• This work represents the first diabetes guideline that

makes both general and specific recommendations

based on descriptive and functional characteristics of

adults with type 1 diabetes.

• This is the first type 1 diabetes guideline that considers

the needs of older adults with this condition.

• Recommendations are designed to provide a guide to

allowing comprehensive assessment model and risk

stratification approaches (including functional assess-

ment) to be central features of management.

• The recommendations provide an individualized multi-

dimensional integrated approach to the comprehensive

management of type 1 diabetes in adults.
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approach to the comprehensive management of type 1

diabetes in adults.

Key principles underpinning the guideline

We have provided a set of guiding principles that influence the

decisions taken and recommendations provided, and which

describe the philosophy expressed by the working group.

The guiding principles include:

� an all-inclusive, individualized care plan written for each

adult with type 1 diabetes;

� reducing distress in older adults with diabetes and

maintaining safety by avoiding unnecessary hospital/

emergency department attendance due to ketoacidosis or

hypoglycaemia;

� increased availability of educational support for all

adults with type 1 diabetes and their families/carers;

� implementation of local health strategies that minimize

vascular complication rates and unnecessary surgery for

diabetic foot disease;

� where possible, assisting clinicians to undertake thera-

peutic decisions that are based on a comprehensive

assessment model and risk stratification approach,

including functional assessment in those with restriction

of activities of daily living (ADL) (e.g. bathing, dressing)

and walking limitation, assessment of skills in insulin

administration and self-blood glucose monitoring, and

assessing the risk of hypoglycaemia;

� the importance of ensuring that all those with palliative

care needs eventually experience a dignified death

Structure of sections with a description of categories for

recommendations

Apart from the clinical diagnosis section (where ‘general’

recommendations only have been produced), the following

chapter structure has been adopted:

� Recommendations

○ General

& These reflect the main principles of each section in

this guideline. They apply in general to all adults

with type 1 diabetes where appropriate and

feasible. Exceptions will be obvious for those in

categories 2 and 3 below.

○ Specific

& These are then made for each of three functional

categories detailed below which have been mod-

ified to a type 1 adult perspective from the

functional categories used for the IDF global

guidance on managing older people with type 2

diabetes (Refs 69 and 160).

Functional
category Specific recommendations

Category 1 Independent in ADL and cognitively intact;
responsible for diabetes self-management

Category 2 Degree of ADL loss or limitation of walking
associated with multi-morbidity or diabetes
complications; may have some features of
early to moderate frailty

Category 3 Disabled due to vascular disease, or requiring
carer input, or unable to self-manage*, or care
home residency
*includes those with cognitive impairment or
dementia

Detailed guidance for clinicians on the above categories

which have been used to provide the basis for the recom-

mendations is given in the online version of the guideline

(https://www.diabetes.org.uk/resources-s3/2019-05/Clinical

%20Guideline%20for%20Type%201%20Diabetes%20for

%20Older%20Adults%20-%20April%202019.pdf).

Additional information available in the online version of the

full guidance

In the full version of the guidance, there is also a section on

the evidence base and reasoning that supports the recom-

mendations in each clinical area. The accompanying refer-

ences are also provided in this Executive Summary. There are

additional sections on usual clinical practice (how recom-

mendations are implemented in routine clinical practice), and

a section for each clinical topic on assessment of care and

clinical audit measures.

Clinical recommendations

These are provided for each of the 11 sections in the full

guidance. The full guidance is over 38 000 words in length

and the authors of this Executive Summary decided to

include only the key recommendations (up to five ‘general’

and up to three specific per category). The full guidance

including the rationale and evidence base are given online

(https://www.diabetes.org.uk/resources-s3/2019-05/Clinical

%20Guideline%20for%20Type%201%20Diabetes%20for

%20Older%20Adults%20-%20April%202019.pdf).

The references that underpin the evidence base for the

recommendations in each section are provided at the end of

this Executive Summary.

Clinical diagnosis [1–8]

General

� Establish the diagnosis of diabetes based on recognized

criteria with or without association with symptoms.

� Although adults older than 45 years of age presenting

with hyperglycaemia above diagnostic thresholds are

likely to have type 2 diabetes, a proportion may have an
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evolving type 1 diabetes state: be particularly alert if

they are thin (a BMI < 25 kg/m2), have an atypical

presentation or have a family history of autoimmune

disease.

� ‘Classic’ presentations of type 1 diabetes in adults occur

to varying degrees and may have features of an acute

illness and additionally present with one or more of the

following:

○ a ketotic state (ketonaemia > 3.0 mmol/l or signifi-

cant ketonuria (more than 2+ on standard urine

ketone sticks);

○ a sudden loss of weight;

○ a BMI of 24 kg/m2 or below.

� The diagnosis of autoimmune type 1 diabetes may be

assisted by the measurement of C-peptide and/or dia-

betes-selective autoantibody levels where available.

� The measurement of diabetes-selective autoantibody

levels, such as glutamic acid decarboxylase autoantibod-

ies (GAD65), islet cell cytoplasmic autoantibodies or

insulin antibodies may reduce the risk of missing the

diagnosis.

Establishing management plans in adults
with type 1 diabetes including glucose
regulation [9–20]

Education and cardiovascular risk reduction and

complications screening

General

� All adults with type 1 diabetes should have a written

management plan that reflects the outcome of a com-

prehensive and integrated assessment of need.

� Structured diabetes education should be offered to all

adults with type 1 diabetes.

� Monitoring of blood glucose should only be used within

an individualized care package.

� Older adults with long-standing type 1 diabetes should

be regularly screened for new complications and the

early features of frailty.

Specific

� Category 1

○ There should be a regular review of self-care

behaviours and abilities that may influence goal

attainment by the management plan.

○ Modifiable individual cardiovascular risk factors

should be treated in all adults with type 1 diabetes

irrespective of age.

○ Functionally independent people with diabetes are

encouraged to maintain ADLs and mobility, and

achieve and maintain a healthy body weight.

○ The blood glucose monitoring plan and the nutrition

plan should be individualized with consideration of

the adult’s food preferences, eating habits, and

physical and cognitive health status.

� Category 2

The general principles are as for category 1, but

additional precautions are required:

○ Health professional support for self-management

education should take physical and mental functional

impairments into account and be modified in adults

with multiple morbidities, vascular complications

and frailty.

○ Encourage light to moderate resistance training and

balance training to improve physical performance,

reduce falls and prevent further deterioration in

functional status.

� Category 3

Similar recommendations to adults in category 2 where

feasible but additional areas require consideration

including the need for additional family or informal or

formal carer support:

○ The focus of educational support should be reassur-

ance and preventing acute metabolic and vascular

complications of diabetes.

○ The blood glucose monitoring plan should be min-

imized where possible, undertaken by a family

member or informal care, and take into account the

estimated risk of frequent hyperglycaemia (capillary

blood glucose levels > 12.0 mmol/l) and hypogly-

caemic episodes.

Glycaemic control

General

� Support adults with type 1 diabetes to achieve an

individual target level of glycaemia taking into account

their usual daily activities, occupation, current profile of

vascular complications, physical and mental health

status, and estimated risk of hypoglycaemia.

� The primary goals of glycaemic regulation in type 1

diabetes are: prevention of long-term vascular compli-

cations, avoidance of hyperglycaemia and diabetic

ketoacidosis, avoidance of hypoglycaemia, and attain-

ment of a maximal quality of life.

� Adults on intensive insulin therapy should be encour-

aged to test frequently (between four and six times per

day).
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� The use of continuous glucose monitoring may have a

role in those adults with type 1 diabetes with hypogly-

caemic unawareness.

� Where available, encourage adults with type 1 diabetes

to participate in a structured diabetes education pro-

gramme.

Specific

� Category 1

○ In general, adults with type 1 diabetes should aim for

a target range of 48–53 mmol/mol (6.5–7.0%) unless

there is an unacceptable risk of hypoglycaemia.

○ In adults with type 1 diabetes who are aged 70 years

and over, the target range should be 53–58 mmol/

mol (7–7.5%)

○ Regular pre- and postprandial capillary glucose level

testing by the adult with type 1 diabetes should be

asked for according to an agreed individualized plan.

� Category 2

The general principles are as for category 1, but

additional precautions are required:

○ A less stringent HbA1c target range of 53–58 mmol/

mol (7.0–7.5%) can be aimed for.

○ Older frail adults with type 1 diabetes have a high

risk of acute illness and hospitalization, and may

require frequent insulin dose adjustments with

changes in their overall health status: in these cases,

the HbA1c target range can be increased to 64 mmol/

mol (7–8.0%, 53–64 mmol/mol).

� Category 3

Many of the general principles in this section are not

warranted, but key areas for consideration are:

○ The management target during treatment is to avoid

symptomatic hyperglycaemia and hypoglycaemia.

○ An HbA1c target range of 58–69 mmol/mol (7.5–

8.5%) may be appropriate in those with severe

disability or moderate to advanced dementia.

Cardiovascular disease management

General

� Every clinical effort should be carried out to optimize

blood glucose, lipids and blood pressure to reduce

cardiovascular risk. Provide advice on smoking, obesity

and exercise.

� Adults with type 1 diabetes should receive an annual

influenza vaccination and be considered for pneumococ-

cal vaccination if not previously immunized against this

latter infection.

Specific

� Category 1

○ The blood pressure goal is < 140/90 mmHg.

○ Lower blood pressure targets may be appropriate if

the specific target can be achieved with an acceptable

treatment burden.

○ Lipid management, should be similar in adults with

either type 1 or type 2 diabetes.

� Category 2

The principles are as for category 1, but additional

precautions are required:

○ Carers should be provided with sufficient knowledge

for safe administration of blood pressure-lowering

and lipid-lowering therapy.

○ In frail older adults without end-stage chronic illness,

blood pressure goals can be modified; a target

blood pressure of up to 150/90 mmHg may be

appropriate.

� Category 3

The same overall precautions are as indicated for people

in category 2.

○ Strict control of blood pressure may not be necessary,

and in some circumstances withdrawal of blood

pressure-lowering therapy may be appropriate.

○ Anti-hyperlipidaemic and anti-hypertensive pharma-

cotherapy should be approached with caution in

people with advanced dementia.

Diabetes self-management education [21–25]

General

� Structured diabetes education should be offered to

all adults with type 1 diabetes with the teaching

strategy and learning environment modified to suit

each adult and/or their carer(s) as appropriate, and

must take into account learning styles and learning

ability.

� Education should be individualized, include goal setting

and focus on safety, risk management and complication

prevention.

� All adults with type 1 diabetes require individualized

plans that include:

○ insulin regimen;

○ blood glucose and blood ketone monitoring;

○ hypoglycaemia treatment and prevention;

○ sick day management.
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� Education strategies focusing on monitoring blood

glucose and/or blood ketones and administration of

insulin by others must be considered as an integral

component if self-care deficits exist.

Specific

� Category 1

○ The focus should be on individualized self-manage-

ment education with on-going review of self-care

behaviours and self-care capacity.

� Category 2

The same principles as for category 1 but with additional

recommendations:

○ Self-management education should take account of

physical and mental functional impairments (ability

to make their own choices), comorbidities, vision,

hearing, manual dexterity and the social situation.

○ The characteristics of older learners need to be

considered when planning, delivering and evaluation

diabetes education.

� Category 3

○ Insulin administration, blood glucose and blood

ketone testing will need to be undertaken by a family

member, informal carer or healthcare professional,

depending on individual circumstances.

○ Education should be provided to carers, healthcare

professionals and informal carers.

Nutritional therapy [26–35]

General

� All adults with type 1 diabetes should have access to a

specialist nutritional therapist to plan their individual-

ized nutritional programmes.

� Meal planning and meal patterns should be based on

advice on optimal foods to consume, snacking beha-

viour, content of foods that align with insulin regimen in

use, safe alcohol intake, sodium intake (< 2300 mg/day)

and how to reduce excessive glucose fluctuations

throughout the day.

Specific

� Category 1

○ Functionally independent adults with type 1 diabetes

should be encouraged to eat a variety of foods and

maintain a healthy body weight.

○ Education on the benefits of carbohydrate counting,

insulin dose adjustment and physical activity

management should be part of the dietary advice

given by the local healthcare or diabetes team; this

may be particularly important in those on flexible

insulin regimes.

� Category 2

○ Adults with type 1 diabetes who have moderate to

severe renal impairment, or hypertension, or evi-

dence of associated cardiovascular disease should

have a revision of their nutritional plan to optimize

clinical outcome.

○ Nutritional assessments using tools such as the

Malnutrition Universal Screening Tool (MUST) or

the Mini Nutritional Assessment (MNA), or the use

of dietary software analysis, may assist in revealing

important dietary shortfalls in those with frailty or

excessive comorbidity.

� Category 3

○ All adults with type 1 diabetes in this category

require nutritional assessment to exclude undernutri-

tion, particularly those who are housebound or

residing in aged care homes.

○ Carers should allow additional time for meals, snacks

and drinks.

○ Individuals should be encouraged to have sufficient

fluid to avoid dehydration.

Physical activity, exercise and lifestyle modification [36–50]

General

� Physical activity is recommended as an important

component of diabetes care and should consist of: (1) a

minimum 120–150 min of moderate aerobic activity per

week; (2) a minimum of two sessions of resistance

training per week, each lasting at least 20 min.

� Adults with type 1 exercise should only commence

exercise when their blood glucose level is > 5.0 mmol/l;

when the level of glucose is < 8.0 mmol/l before planned

exercise, pre-ingestion of 10–20g of glucose may be

necessary to avoid hypoglycaemia.

� In those who engage in moderate- to high-intensity

exercise, advice should be sought on what levels of

glycaemia are acceptable and what nutritional and/or

hydration advice is needed.

� All older adults with type 1 diabetes should be encour-

aged to limit the daily amount of time sitting.

� Persons with diabetes and their carers should be

educated about the prevention and management

of hypoglycaemia that may occur during or after

exercise.
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Specific

� Category 1

○ Regular exercise to maintain ideal body weight is

recommended.

� Category 2

○ Light intensity physical exercise (e.g. walking two to

three times per week for 30 min) including stretching

and flexibility exercises are recommended to main-

tain function.

○ Provide physical or occupational therapy to maxi-

mize physical function.

� Category 3 As for category 2 with additional recom-

mendations:

○ Exercise tailored to functional ability is recommended.

For frail adults, to slow the decline in muscle strength

and muscle mass, it is recommended that some form of

regular resistance training be attempted up to twice

per week for 15–30 min and include usual daily

activities such as sit to stand or walking.

○ Carers’ education about safe ways of exercise

for older adults with diabetes with cognitive dys-

function.

Lifestyle modification

General

� Adequate nutrition is an essential component of diabetes

care.

� Each individual should have an individualized food plan

based on preferences, culture, cognitive function and the

ability to adjust insulin dosage.

� Older adults with diabetes on fixed insulin dosages

should have consistent daily carbohydrate consumption.

� Smoking cessation and low alcohol consumption is

encouraged.

Specific

� Category 1

○ Achievement of ideal body weight is recommended.

� Category 2

○ Eating difficulties should be identified to maintain

nutrition.

○ Higher calorie diets may be required in frail older

adults with diabetes.

� Category 3

○ Adequate hydration should be maintained.

○ Carer and family education about adjusting hypo-

glycaemic therapy in relation to erratic eating pattern

should be provided.

Insulin treatments and regimens [15,17,51–55]

General

� Preferentially offer a basal–bolus insulin regimen at the

time of diagnosis for all adults with type 1 diabetes that

can self-manage; if available use rapid-acting insulin

analogues preferentially as prandial insulin.

� The newer basal insulins, insulin glargine-U300 and

insulin degludec, may offer advantages of less nocturnal

hypoglycaemia and greater flexibility.

� As an alternative basal insulin regimen in adults with

type 1 diabetes, consider offering a twice-daily regimen

of a longer-acting insulin such as insulin glargine or

detemir.

� Educate adults with type 1 diabetes to adjust prandial

insulin doses in the light of daily carbohydrate intake,

pre-meal capillary glucose estimates and level of physical

activity.

� In older adults with type 1 diabetes or those unable or

unwilling to manage a basal–bolus insulin regiment,

consider offering a twice-daily mixed insulin regimen

(analogues preferentially to reduce hypoglycaemia).

� Assess for new clinical, functional or psychosocial

barriers if someone suddenly feels overwhelmed, shows

deterioration in glycaemic control or errors in self-care

abilities.

Specific

� Category 1

○ If available, consider offering continuous subcuta-

neous insulin pump therapy as an alternative to a

basal–bolus regimen when previous regimens have

failed to achieved glycaemia targets or persons with

type 1 diabetes are experiencing worrying hypogly-

caemia.

○ Assist each adult with type 1 diabetes to minimize the

risk of hypoglycaemia and explain how the conse-

quences of hypoglycaemia such as falls, fractures or

deterioration in cognitive function can impact ability

to manage diabetes or live independently and may

affect their quality of life.

� Category 2

○ Where hypoglycaemia risk is high, consider using

metformin therapy adapted for renal function as an

adjunct to the insulin regime to reduce daily insulin

dosage.
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○ Assess the manual dexterity ability of each person to

perform insulin injections; this may involve an

assessment of their vision.

� Category 3

○ A less stringent glycaemic target range can be applied

to avoid too low and too high glucose levels.

○ Where other insulin regimens are not acceptable or

failing to meet preferred targets, consider basal insulin

regimens involving insulin glargine-U300 or insulin

degludec or a combination of other basal and mixed

insulins which may provide reasonable control while

avoiding frequent injections and /or monitoring.

Use of technology in diabetes management [56–58]

General

� Technological advances in insulin delivery and blood

glucose monitoring should be implemented in local

diabetes care teams to improve the range of support

for adults with type 1 diabetes and lessen the adverse

effects of insulin injections and monitoring.

� All members of the local diabetes team should become

aware of the newer automated injection devices such as

insulin pens and pumps, as well as the latest durable

insulin delivery devices for adults with type 1 diabetes.

Specific

� Category 1

○ Where feasible, all adultswith type1diabetes in category

1 should be made aware of the latest technological

developments in insulin delivery (including insulin pens

and pumps) and considered if current insulin regimens

are failing to achieve objectives and targets.

○ It is important to assess coping skills periodically, as

a functionally independent individual may become

dependent, or develop cognitive decline, and become

unable to handle the use of technology over time.

� Category 2

○ These individuals may benefit from the use of auto-

controlled technologies such as continuous glucose

monitoring and smart-phone based apps that allow

participation by carers. Carers can assist by receiving

glucose data on their smart phones and following up

with reminders to take insulin doses or eat on time.

○ Some of the technologies requiring complex decision-

making may not be appropriate for use by this group.

� Category 3

○ Many technologies are not useful at this stage of life

and should be avoided to prevent unnecessary cost,

stress, and burden on both older people with diabetes

and their families. The use of new technologies,

however, must be adapted to the actual needs of

patients and carer with the aim to simplify the care

and increase quality of life where feasible.

Hypoglycaemia [59–67]

General

� Assessment of risk factors and the modifying factors for

hypoglycaemia should be undertaken at each visit.

� All adults with type 1 diabetes should be carefully

reviewed for hypoglycaemic unawareness at review

procedures (at least annually).

� In the presence of impaired awareness of hypogly-

caemia, ensure that the individual receives appropriate

education about its importance and implications

(preferably through a structured diabetes education

programme).

� In adults with type 1 diabetes who remain persistently

troubled by hypoglycaemic episodes exacerbated by

impaired awareness, consider management with contin-

uous subcutaneous insulin infusion or continuous glu-

cose monitoring.

� After each episode of hypoglycaemia, a careful review of

likely causes, identification of any new risk factors and

an assessment of the treatment given to assist recovery

from hypoglycaemia is recommended.

Specific

� Category 1

○ All general recommendations apply to this category.

� Category 2

○ All of the recommendations apply as for category 1.

○ Risk assessment for hypoglycaemia with regular

review of risk and modifying factors is essential:

adults with under nutrition or erratic meal plans,

presence of frailty, or the onset of memory difficulties

are at particular risk.

� Category 3

○ Adults with type1 diabetes in this category (such as

aged care home residents) will be at the highest risk

of hypoglycaemia and consideration should be given

to relaxing strict glucose targets and reviewing

insulin doses and associated regimens.

○ Adults in this category are at risk of hypoglycaemia

may present similarly with behavioural symptoms or

other symptoms of cognitive impairment. Carers
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should have a low threshold for measuring capillary

blood glucose levels whenever any potential symptom

or sign is present.

Managing cardiovascular risk including
blood pressure and lipid management
[14,68–94]

Cardiovascular risk

General

� The approach strategies to preventing and identifying

cardiovascular disease in adults with type 1 diabetes are

the same used in the general population.

� All adults with type 1 diabetes aged 70 years and over

should already be considered to be at high cardiovascu-

lar risk (10 year atherosclerotic cardiovascular disease

risk >15%).

Specific

� Category 1

○ Each modifiable cardiovascular risk factor (e.g.

atrial fibrillation, blood pressure, lipids, glycaemia,

albuminuria and smoking) should be optimally treated.

� Category 2

As for category 1 with additional measures according to

the health status of the individual:

○ For those adults with some features of frailty less

aggressive risk factor modification may be appropriate.

� Category 3

○ Those who are severely disabled with limited life

expectancy, or who are fully dependent living in

an aged care home, or at end of life, the detection

and management of risk factors is usually unneces-

sary.

Blood pressure management

General

� In older adults with type 1 diabetes, the systolic blood

pressure target range should be 130–140 mmHg if toler-

ated.

� Angiotensin-converting enzyme inhibitors should be the

first choice for initiating therapy, particularly in the

presence of diabetic nephropathy.

� Anti-hypertensives should be began at the lowest dose and

be increased gradually.

� Down-titration of medications may be necessary, espe-

cially in the presence of polypharmacy and declining renal

function.

Specific

• Category 1

○ All general recommendations apply.

• Category 2

As for category 1 but with added measures:

○ Diuretics and alpha-blockers should be prescribed with

caution in those who are frail or have mobility disorders.

○ Less-aggressive goals may be appropriate in those

whose functional health is irreversibly compromised.

• Category 3

○ A target blood pressure of up to 150/90 mmHg may be

appropriate.

○ In those with dementia, a lower blood pressure target

(140/90 mmHg) may aimed for to optimize remaining

cognitive performance.

○ Among individuals with advanced dementia, strict

control of blood pressure may not have any added

advantage, and for those at end of life, withdrawal of

therapy may become appropriate.

Management of dyslipidaemia

Adults with type 1 diabetes demonstrate a lesser risk of

dyslipidaemia than adults with type 2 diabetes and lipid

profiles of those adults with well-controlled diabetes are

similar to non-diabetic individuals.

General

� Total cholesterol, LDL-cholesterol, HDL-cholesterol and

triglyceride levels should be assessed at diabetes diagno-

sis and at clinically relevant intervals.

� In the absence of definitive data, similar statin treatment

approaches should be considered for those with type 1 or

type 2 diabetes, particularly in the presence of other

cardiovascular risk factors.

� Additional LDL-lowering therapy such as ezetimibe or a

proprotein convertase subtilisin/kexin type 9 inhibitor

may be of benefit in those with high atherosclerotic

cardiovascular disease risk where levels of LDL remain

> 1.8 mmol/l on other therapy.

� In adults with type 1 diabetes and high triglyceride levels

(> 4.5 mmol/l) optimize glucose regulation, exclude

other causes such as excess alcohol, and if necessary

consider treatment with a fibric acid derivative or a fish

oil if levels of triglycerides remain in excess of 10.0

mmol/l, which is general advice given to adults with type

2 diabetes including older adults.

� Lipid targets are as follows: LDL-cholesterol < 2.0 mmol/l;

triglyceride < 2.3 mmol/l; HDL-cholesterol > 1.0 mmol/l;
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non-HDL-cholesterol< 2.5mmol/l.LDL-cholesterol should

be < 1.8 mmol/l in established cardiovascular disease.

Specific

� Category 1

All general recommendations apply including the fol-

lowing emphasis:

○ These individuals should be actively managed to

reach agreed lipid targets.

○ Statins should be considered as first-line therapy.

� Category 2

○ Lipid-lowering therapy should be prescribed with

caution in the frail or those with significant medical

comorbidity and less aggressive goals may be more

appropriate.

� Category 3

○ The threshold for prescribing lipid-lowering therapy

in those with dementia or residing in an aged care

home should be high.

○ Lipid-lowering therapy in those at end of life is not

usually necessary, and withdrawal of therapy may be

appropriate.

Management of microvascular risk and
associated pathologies

Section A: diabetic eye disease [95–105]

General

� Where feasible, all adults with type 1 diabetes should

have their eyes examined at the time of diagnosis and at

least every 1–2 years thereafter.

� Depending on available resources, the eye examination

could be done by direct fundoscopy through dilated

pupils (using tropicamide) or fundus photography.

� All adults with type 1 diabetes and evidence of prolif-

erative or severe non-proliferative retinopathy should be

considered for laser photocoagulation to minimize visual

loss.

� Category 1

○ All general recommendations apply to this category.

� Categoy 2

As for category 1 but with the following added recom-

mendations:

○ Primary care clinicians should ensure that all adults

in category 2 are not lost to diabetic eye service

follow up and that domiciliary assessment is offered

where available.

○ Every endeavour should be made to ensure frail,

housebound and aged care home residents with type

1 diabetes receive clinically appropriate eye exami-

nation and care.

� Category 3

○ Routine eye examinations fordetectingdiabetic retinopa-

thy will not usually be warranted, but eye health should

be assessed as a part of regular general health assessments

and scheduled physical examinations.

○ In view of a future risk of blindness, a person with

diabetes who lacks the mental capacity to consent to

having an eye examination should not be perma-

nently or automatically removed from a screening

recall programme unless a ‘best interest decision’ to

do so has been taken on his or her behalf.

Section B: diabetic renal disease [71,106–118]

General

� Screening for kidney disease should be performed at

diabetes diagnosis and annually by measuring:

○ serum creatinine and determining the estimated

eGFR;

○ a urine test for albuminuria (albumin to creatinine

ratio).Urinaryalbumin to creatinine ratiomeasurement

as a first morning void is the preferred method. If this is

not possible, a random urine sample is appropriate.

� Persons with type 1 diabetes with more advanced chronic

kidney disease (CKD) may have reduced insulin require-

ments and insulin regimens must adapt accordingly.

� Individuals with CKD should be managed as follows:

○ use of renin-angiotensin-aldosterone system blockade

(angiotensin converting enzyme inhibitor or angio-

tensin receptor blocker) in persons with diabetes with

albuminuria;

○ management of modifiable risk factors for cardiovas-

cular disease;

○ avoid a high-protein diet;

○ adjust medications for level of kidney function;

○ referral to a nephrology specialist service when

indicated.

Specific

Specific recommendations made for each of the categories

detailed as follows:

� Category 1

All general recommendations are pertinent to this

category. A lower blood pressure or glycaemic goal
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should be considered in this category compared with

other categories.

� Category 2

All general recommendations to prevent and treat CKD

are pertinent to this category.

○ Those with CKD develop frailty at a younger age so

interventions to maintain appropriate ADL should be

started earlier.

○ Interventions to decrease sarcopenia include exercise

as well as treatment of acidosis.

� Category 3

All general recommendations to prevent and treat CKD

are pertinent to this category.

○ Conservative management rather than dialysis

should be considered for those with limited life

expectancy.

○ Palliative care should be considered for those with

severe CKD or who are at end of life.

Section C: diabetic foot disease [119–131]

General

� All adults with type 1 diabetes should receive a compre-

hensive assessment of their feet annually which includes

a detailed history of their functional health, comorbidi-

ties, treatment and risk factor identification for preven-

tion of ulcers and amputations; in cases with vascular

insufficiency or loss of protective sensation, or previous

history of ulceration or amputation, foot examination is

recommendation at each visit.

� Foot examination should include: a detailed inspection

of footwear, presence of infection, callus and deformi-

ties; assess risk for neuropathy using 10 g monofila-

ment, 128 Hz tuning fork for vibration or

biothesiometer; assess peripheral vascular circulation

through palpation of foot pulses or by ankle–brachial

pressure index. Note: an ankle–brachial pressure index

< 0.9 may be indicative of vascular insufficiency but

readings may be misleading in severe atherosclerotic

stiffness.

� In people who are at high risk of a foot ulcer or

amputation an integrated approach to foot care is

recommended using a skilled multidisciplinary team.

� All adults with type 1 diabetes should receive education

about preventative foot care from their local diabetes or

healthcare team; ideally, this should be part of a

structured diabetes education programme.

� All adults with type 1 diabetes should have access to

specialist teams to assess worsening lower limb vascular

function.

Specific

� Category 1

All general recommendations apply with added mea-

sures:

○ Annual reviews should make an assessment of future

risk by continued risk factor detection and manage-

ment.

○ In cases of moderate (one or two risk factors –

neuropathy or ischaemia) to high risk (more than two

risk factors or previous ulcer or amputation), increase

reviews by the clinician or foot care team to 3–6-

monthly, and consider specialist referral as appropriate.

○ In cases of active ulceration, with or without infec-

tion, refer swiftly to the multidisciplinary specialist

team.

� Category 2

As for category 1 with added measures:

○ Assess for undernutrition, review comorbidity pro-

file, detect features of frailty if present, and assess

visual loss and a history of falls.

○ Ensure that carers have received education in the

basics of diabetes foot care and have knowledge of

how to prevent foot injury.

� Category 3

As for category 2 with added measures:

○ Consider conservative measures in severe disability or

dependency concentrating on symptomatic manage-

ment if life expectancy < 6 months.

○ Take into account the person’s quality of life and

overall health status, particularly when any invasive

vascular or surgical procedures are being considered.

Section D: diabetic neuropathy [132–151]

General

All adults with type 1 diabetes should undergo examination

of the peripheral nerves at the initial visit and as part of the

annual review using a 10 g monofilament or 128 Hz tuning

fork, a biothesiometer (cut-off point for ulcer risk > 25 V) or

non-traumatic pin-prick.

� Management of adults with type 1 diabetes and periph-

eral neuropathy includes:

○ optimizing glucose control;

○ regular foot care;

○ management of cardiovascular risk factors (hyper-

tension, hyperlipidaemia, smoking cessation, etc.);

○ pain relief (if indicated),
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- exclude other causes of pain in the limbs,

- therapeutic options include antidepressants, opiates,

capsaicin cream, lidocaine patch, alpha-lipoic acid

and transcutaneous electrical nerve stimulation,

- antidepressants, anticonvulsants and opiates may

adversely affect stability, balance and cause cognitive

problems, and careful titration is essential.

� Consider the presence of cardiovascular autonomic

neuropathy if indicated clinically.

� Enquire about erectile dysfunction as part of the annual

review.

Specific

� Category 1

○ All general recommendations apply to this category.

� Category 2

○ As for category 1 but with added measures:

○ In the presence of frailty, treatment approaches will

in general be cautious and tailored to a prediction of

likely benefits, use limited procedures for evaluation,

and an optimal and safe dosage regimen of thera-

peutic agents.

� Category 3

○ Residents of aged care homes have a high prevalence

of untreated pain and every effort should be made to

detect and treat this symptom.

○ In cases of dementia, pain assessment is particularly

important and should be formally evaluated in people

with neuropathy.

○ Opiates should be used with great care because they

may produce confusion in older adults with existing

cognitive problems.

○ For those at end of life, detailed assessment proce-

dures are not usually warranted and conservative

management is recommended.

Inpatient management of type 1 diabetes
and ketoacidosis [114,152–170]

General

� Admitting institutions and hospitals should make provi-

sions to allow adults with type 1 diabetes to diabetes

self-manage if they are well enough to do so.

� All admitting institutions and hospitals should have

evidence of regular mandatory staff education in insulin

management, and carbohydrate content displayed on

menus.

� Glycaemic targets for inpatients vary; for those under-

going surgery or who are admitted acutely unwell, a

target level of glucose in line with the Joint British

Diabetes Society (JBDS) guidance is 6.0–10.0 mmol/l if it

is not associated with hypoglycaemia; for those who are

non-critically ill persons with type 1 diabetes, a target of

7.0–12.0 mmol/l is reasonable and acceptable, particu-

larly in older adults, as long as these targets can be

achieved safely.

� For inpatients who are not critically unwell, are able to

eat, and where subcutaneous insulin administration is

feasible and safe, consider using a subcutaneous basal–

bolus insulin regimen to main satisfactory glucose

levels.

� For inpatients who are acutely unwell, or who are

scheduled for major surgery, or who are demonstrating

wide fluctuations in glucose, use an agreed intravenous

insulin regimen which is familiar to the clinical team

managing the person.

Specific

� Category 1

○ All general recommendations apply.

� Category 2

As for category 1 with added measures:

○ The diabetes specialist team and dietetic team should

work collaboratively on developing agreed pathways

with ward teams, for all insulin-treated inpatients

whose functional level has changed adversely.

○ Frail older inpatients with type 1 diabetes are at

particular risk of hypoglycaemia, with an increased

risk of falls and cognitive impairment, and hypo-

glycaemia avoidance should be an important con-

cern.

○ Older vulnerable adults with ketoacidosis require

immediate specialist medical and nursing care to

reduce adverse clinical outcomes.

� Category 3

○ In those adults with marked cognitive impairment or

dementia, early involvement of the specialist diabetes

inpatient team to implement the most effective

insulin regimen during the inpatient stay and plans

following discharge is important.

○ Adults with reduced life expectancy who develop

features of ketoacidosis should be assessed for fluid

replacement, insulin therapy, their tolerability for

regular close monitoring, and the goals of treatment

promptly agreed by the admitting team and patient/

family where possible.
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Conclusion

The effective management of type 1 diabetes in adults

requires a multidisciplinary integrated approach to care,

Individualized programmes, consideration of all factors that

may influence outcome, and the expectations of those with

the condition should be paramount in the strategy adopted

by the diabetes care team.
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