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NG15. Antimicrobial stewardship:
systems and processes for effec-
tive antimicrobial medicine use.
This guideline aims to “change prescrib-
ing practice to help slow the emergence
of antimicrobial resistance and ensure
that antimicrobials remain an effective
treatment for infection” by providing
advice on the effective use of antimicro-
bials in children, young people and adults
not only for health professionals but for
commissioners, the social sector and the
public, care. It is divided into four parts,
covering stewardship programmes, pre-
scribing and the introduction of new
antibiotics, and some ideas about how to
change prescribing practice.

Antibiotic stewardship
Stewardship – “an organisational or health-
care-system-wide approach to promoting
and monitoring judicious use of antimicro-
bials to preserve their future effectiveness”
– should be part of a programme in all care
settings. It should include monitoring
antibiotic use in relation to local resistance
patterns, providing feedback about pre-
scribing and safety incidents, education
and training, and audit. Local leaders
should implement guidelines in line with
national guidance and consider developing
systematic ways to incorporate emerging
data on resistance and safety and assess
the relationship between admissions and
prescribing practice.

The stewardship team, which should
have at its core a specialist pharmacist
and a microbiologist, should develop
ways to support prescribers, review pre-
scribing practice and maintain a current
formulary. Interventions could include
educational outreach, prescribing review,
IT support, appropriate transfer of infor-
mation when patients move between
care settings, prioritise resistance moni-
toring and supplying antibiotics in pack
sizes that correspond to local prescribing
recommendations.

These activities should be imple-
mented with an effective communica-
tions strategy involving consistent
messages, sharing learning, local net-

works, peer review in an open culture,
and promoting prescribing guidance.

Prescribing
It is no surprise that NICE advises pre-
scribers to follow local or national guide-
lines on prescribing the shortest effective
course, the most appropriate dose and
the route of administration but, when
deciding whether or not to prescribe an
antimicrobial, it suggests they should
“take into account the risk of antimicro-
bial resistance for individual patients and
the population as a whole”. 

Prescribing decisions should make
greater use of testing. A sample should
be taken for testing for all suspected
infections in secondary care and for recur-
rent or persistent infections in primary
care. The prescription should be reviewed
when the results are available. A sample
should be considered before prescribing
treatment for a non-severe infection if it
is safe to do so. Point of care testing
should b considered for patients with sus-
pected lower respiratory tract infections.

The pros and cons of antibiotic ther-
apy should be discussed with the patient.
Options other than immediate antibiotic
therapy should be considered for self-lim-
iting conditions but, when an antibiotic is
prescribed, the indication should be noted
and a plan agreed with the patient.
Reasons for deviating from local or
national guidance should be recorded.
Repeat prescriptions should be avoided
unless positively indicated and intra-
venous administration should be reviewed
after 48–72 hours in all settings.

New antimicrobials
The introduction of a new antimicrobial
should be managed by local decision-
making groups using horizon scanning
and advice on amending guidelines,
appropriate use, education and peer
advocacy. When an antibiotic is approved
for use, prescribing should be monitored
to determine local resistance patterns
and clinical outcomes. 

Local decision-making groups should
take into account the need for a new

antimicrobial in relation to resistance pat-
terns, its safety, licensed indications,
restrictions on prescribing and possible
need for monitoring. They should con-
sider the risks and benefits of restricting
access to a new antimicrobial and review
such a decision regularly.

Changing prescribing practice
Based on discussions with GPs, pharma-
cists and commissioners, NICE suggests
a range of strategies that will help to
change clinical practice These include
education and feedback for prescribers,
allocating resources where they will make
a difference, using audit as a governance
tool, and including objectives in annual
reviews for managers and service leads. 

Commissioners should include appro-
priate measures in their contracts, ensure
that providers utilise data about antimicro-
bial prescribing and encourage local net-
works linked to NHS England. They should
consider establishing a central resource to
provide local and national data on prescrib-
ing and resistance patterns. Electronic pre-
scribing should be encouraged when not
already in place. Information systems
should be modified to support steward-
ship programmes and provide the data
needed to influence prescribing. 

NG17. Type 1 diabetes in adults:
diagnosis and management.
NICE has updated its 2004 guideline with
new recommendations on diagnosis, edu-
cation, injecting and monitoring technolo-
gies and preventing cardiovascular
disease, as well as additional guidance
including new insulins, hypoglycaemia
awareness and carbohydrate counting.
The majority of recommendations have
been replaced or amended.

Key revisions include offering a struc-
tured education plan such as DAFNE (or
a non-group based strategy as an alterna-
tive) 6–12 months after diagnosis;
patients should now be informed this
forms part of their care. Patients should
be offered a carb-counting course but not
advised to adopt a low glycaemic index
diet for blood glucose control. 

Latest guidance updates



The recommended target HbA1c is
now ≤48mmol/mol (6.5 per cent) but the
actual target should be agreed with the
patient, ensuring it is “not accompanied
by problematic hypoglycaemia”. Diabetes
services should now record the percent-
age of patients with an HbA1c level of
≤53mmol/mol (7 per cent). 

Self-monitoring should be carried out
four times a day routinely, or up to ten
times a day if, for example, target HbA1c is
not achieved or for management during
pregnancy, sports participation or illness.
Patients should aim for a fasting plasma
glucose of 5–7mmol/L on waking; a
plasma glucose of 4–7mmol/L before
meals at other times of the day; and, when
testing after meals, a plasma glucose level
of 5–9mmol/L at least 90 minutes after
eating. New guidance covers glycaemic
control during a hospital stay, including a
recommendation to enable the patient to
self-inject their own insulin when possible.

Basal-bolus insulin dosing should be
recommended to all patients. Twice daily
insulin detemir is the basal insulin of
choice but insulin glargine may be offered
if once daily injection is preferred. Rapid-
acting insulin analogues should be used
for premeal injection, not human or ani-
mal insulins. A twice human mixed insulin
may be offered if multiple daily doses are
not possible; if hypoglycaemia affects
quality of life, an analogue should be con-
sidered instead. Metformin may be added
to insulin therapy for patients with a BMI
≥25kg/m2 (≥23kg/m2 for people from
South Asia and related minority ethnic
groups) to improve glucose control while
minimising the insulin dose.

Hypoglycaemia awareness should be
checked annually and quantified using a
formal measure. Patients with impaired
awareness should be offered structured
education in flexible insulin therapy but
the target for glycaemic control should
not be relaxed. Treatment options include
an insulin pump or real-time continuous
glucose monitoring. Advice on preventing
and managing hypoglycaemia has
changed little. Ketone monitoring of blood
or urine is recommended as part of “sick-
day rules” to facilitate self-management
of an episode of hyperglycaemia.

The management of complications is
generally referred to relevant NICE guid-

ance. Aspirin is no longer recommended
as primary prevention of cardiovascular
disease. The guideline also includes new
recommendations for the management
of gastroparesis and acute painful neu-
ropathy associated with improved gly-
caemic control. Men should now be
offered the opportunity to discuss erectile
dysfunction as part of their regular review.

NG18. Diabetes (type 1 and type
2) in children and young people:
diagnosis and management.
This update to the 2004 guideline
includes many changes but most notably
recommends a lower target for HbA1c, to
be achieved by intensive insulin manage-
ment and carbohydrate counting. 

Type 1 diabetes
A basal–bolus insulin regimen should be
recommended from diagnosis; if this is
unsuitable, an insulin pump should be con-
sidered. Children and their families/carers
should be educated about nutrition,
encouraged to eat a healthy diet and
offered carb counting with adjustment of
insulin dosage according to an insulin:car-
bohydrate ratio. By contrast with adults, a
low glycaemic diet should be encouraged.

Children and young people should rou-
tinely carry out at least five capillary blood
glucose tests per day. The optimal ranges
for short term plasma glucose control are
a fasting plasma glucose of 4–7mmol/L on
waking; a plasma glucose of 4–7mmol/L
before meals at other times of the day; a
plasma glucose of 5–9mmol/L after
meals; and a plasma glucose of at least
5mmol/litre when driving. The recom-
mended target HbA1c is now 48mmol/mol
(6.5 per cent) but a lowest achievable tar-
get should be agreed. Additional updates
apply to aspects of advice on monitoring
for complications and associated condi-
tions, and advice on managing hypergly-
caemia and hypoglycaemia.

All these measures should be sup-
ported by appropriate education about
the role of good management in avoiding
future complications.

Type 2 diabetes
There is some overlap with the recom-
mendations for managing type 1 dia-
betes, including a similar target for HbA1c.

First-line treatment with standard-release
metformin should be offered from the
time of diagnosis along with a compre-
hensive programme of education for
patients and their families/carers. New
recommendations for monitoring cover
blood pressure, lipids, kidney disease and
retinopathy and there is extensive and
detailed advice on the management of
diabetic ketoacidosis.

HTTA329. Introducing biosimilar
versions of infliximab: Inflectra
and Remsima. 
A biosimilar is essentially the same as the
reference compound with which it com-
petes and, unless there is evidence to
show a separate appraisal is needed,
NICE will apply the same remit and guid-
ance to both agents. However, it acknowl-
edges that clinicians may need help when
introducing a biosimilar.

NICE published this Technology
Appraisal Support document to accom-
pany its updated guidance on infliximab,
adalimumab and golimumab for moderate
to severe active ulcerative colitis after the
failure of conventional therapy (TA329) but
it applies to all its guidance on infliximab
(Crohn’s disease, rheumatoid arthritis,
ankylosing spondylitis, psoriatic arthritis
and psoriasis). These documents are sum-
marised along with the regulatory studies
demonstrating similarity between inflix-
imab and its biosimilar.

There are two brands of the infliximab
biosimilar CT-P13: Inflectra and Remsima.
By way of background, NICE outlines its
policy on biosimilars, the regulatory
requirements that ensure similarity and
the requirement for brand prescribing. It
then offers tips for managing the introduc-
tion of a biosimilar, based on NHS experi-
ence. These include recommendations for
consulting and communicating with stake-
holders, obtaining support, identifying
clinical champions and developing ways
to measures outcomes. 

This is backed up by case studies
from the NHS which NICE emphasises do
not represent best practice, rather they
offer real-life examples of introducing a
biosimilar. This experience is collated into
advice on project management, collabo-
rative working and how to measure the
impact on resources.
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