HoOw TO CORRECTLY DIAGNOSE AND CLASSIFY DIABETES

What and why

@ An estimated 4.9 million people in
the UK have diabetes — 3.9 million
diagnosed and approximately T million
undiagnosed.’

@ In the first year of the COVID-19
pandemic, new type 2 diabetes

diagnoses dropped by two thirds
compared to previous years.?

® Type 1 and type 2 are the most
common forms of diabetes, but there
are a number of other types that can
present in slightly different ways and
require different management strategies.

Ensuring the correct diagnosis is essential
to offering the correct advice and
treatment.

® A diagnosis of diabetes has important
legal and medical implications for the
patient, so a secure diagnosis is essential.

Using HbA_ _to diagnose diabetes

In 2011, the WHO concluded that HbA, _can be used as a
diagnostic test for diabetes, provided stringent quality assurance
tests are in place and assays are standardised to criteria

aligned to the international reference values, and there are no
conditions present which preclude its accuracy (see Box A).?

An HbA _of >48 mmol/mol is diagnostic of diabetes.
However, a value <48 mmol/mol does not exclude diabetes
diagnosed using glucose tests (such as fasting glucose or
OGTT). Individuals with an HbA, <48 mmol/mol may be
at risk of developing diabetes and should be monitored
according to the recommendations shown below.

Not acutely ill, type 1 diabetes excluded,
rapid glucose rise unlikely, no reason for inaccurate HbA,

Adapted from NICE* and
John WG et al, 2012.°
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Perform laboratory venous HbA,
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\ 4 \ 4

HbA, >48 mmol/mol

HbA, 42-47 mmol/mol

HbA, <42 mmol/mol

4

\ 4

e If asymptomatic, repeat test
ASAP to confirm or refute
type 2 diabetes diagnosis

y be available
HbA, >48 mmol/mol
TYPE 2 DIABETES CONFIRMED

(NDH)

v e High diabetes risk v
o Offer referral to NHS Diabetes
Prevention Programme, All Wales
Diabetes Prevention Programme,
or signpost to other programmes or
intensive lifestyle advice, which may

e Advise to report any symptoms of
diabetes (see Box B)

e Code as non-diabetic hyperglycaemia

o Set a recall to measure HbA, _annually

e May still have high diabetes risk
@ Review personal risk and treat as
“high diabetes risk”, as clinically

indicated

Note: If high HbA, (>86 mmol/mol),
urgent assessment may be needed.
See How to manage high HbA, _

in people with type 2 diabetes

for more information.

Box A. Situations where HbA, is not
appropriate for diagnosing diabetes®

® ALL children and young people
® People of any age suspected of having type 1 diabetes

@ People at high diabetes risk who are acutely ill (e.g. those requiring

hospital admission), post severe trauma or CVD event

People taking medication that may cause rapid glucose rise
(e.g. steroids, antipsychotics)

In pregnancy
In those with end-stage renal disease
People being treated for HIV infection with antivirals

People with acute pancreatic damage, including pancreatic surgery

Box B. Signs and symptoms of diabetes
® Thirsty

@ Passing more urine and more frequently
(including nocturia)

Weight loss

Infections (thrush, abscesses)

[ J
([ ]
® Poor wound healing
® Blurred vision

[ J

Tiredness and lethargy

Interpret HbA, with caution if abnormal red blood cell lifespan (see Box C)

Note: Be aware that severe hyperglycaemia in people with acute infection,
trauma, circulatory or other stress may be transitory and is not diagnostic
of diabetes’
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Since 2011, diabetes has been diagnosed on the basis of these WHO criteria

Symptoms present
(e.g. polyuria, thirst, unexplained weight loss)

A single fasting plasma glucose >7.0 mmol/L
OR
A single random plasma glucose >11.1 mmol/L
OR
An HbA,_>48 mmol/mol (6.5%)

No symptoms

A fasting plasma glucose >7.0 mmol/L on two separate occasions
OR
A random plasma glucose >11.1 mmol/L on two separate occasions
OR
An HbA, >48 mmol/mol (6.5%) on two separate occasions
OR

An HbA, >48 mmol/mol AND a single elevated plasma glucose
(fasting >7.0 mmol/L or random >11.1 mmol/L)

In the absence of symptoms, two abnormal results are
required to make a diagnosis of type 2 diabetes. Ideally,
use the same test and repeat it straight away.” Even
where an HbA,_test is used, do not wait 3 months

to repeat the test — it should be repeated straight

away to confirm the diagnosis of type 2 diabetes.

A random glucose test is not recommended for diagnosing
type 2 diabetes. However, a random glucose measurement
of 7-11 mmol/L should be followed by fasting blood glucose.
If the result of the second test is not diagnostic, an oral
glucose tolerance test (OGTT) should be performed.

Note: Lucozade is no longer suitable for use in
OGTTs owing to changes in glucose content.

Box C. When to interpret HbA, _with caution®

Gives false high A Gives false low ¥

Conditions that reduce
RBC life, or associated with
increased RBC turnover.

Conditions that prolong
RBC life, or associated with
decreased RBC turnover.

A Anaemia from acute or
chronic blood loss

A Splenomegaly

A Pregnancy**

A Vitamin E ingestion

A Ribavirin and interferon-alpha

A RBC transfusion*

A Anaemias associated with
decreased RBC turnover

A Asplenia

A Uraemia

A Severe hypertriglyceridaemia

A Severe hyperbilirubinaemia

A Chronic ingestion of alcohol,
salicylate, opioids

A Lead poisoning

A RBC transfusion*

*Typically falsely elevates, but may also falsely decrease.
**False low through 2" trimester; may rise during 3™ trimester.

Other types of impaired glucose regulation

There are three biochemical categories at high
risk of developing type 2 diabetes:

Impaired glucose tolerance

Fasting plasma glucose <7.0 mmol/L
AND
2-hour, 75-g OGTT 7.8-11.0 mmol/L

Impaired fasting glucose

Fasting plasma glucose 5.5-6.9 mmol/L

Impaired glucose regulation

HbA, 42-47 mmol/mol

Previous gestational diabetes (GDM), another
biochemical anomaly, carries a high lifetime risk
of progression to type 2 diabetes. NICE provides
recommendations for testing for GDM."

Other tests to support the diagnosis

A diagnosis should never be made on the basis of
glycosuria or finger-prick blood glucose alone, and
should be confirmed by a venous sample.

Other tests can be useful to help differentiate between
different types of diabetes (see table on final page). These
may have to be requested by specialist colleagues where
there is clinical uncertainty regarding the type of diabetes.

C-peptide’

C-peptide is a marker of endogenous insulin secretion

from pancreatic beta-cells. It may be useful in cases where
differentiating between type 1 and type 2 diabetes is not clear.
In established type 1, endogenous insulin secretion will be either
very low or zero, with correspondingly low C-peptide levels.
There may be some utility for plasma or urine C-peptide
measurement in diagnosing monogenic diabetes.

Autoantibodies’

Can help to distinguish between autoimmune

type 1 diabetes and other forms of diabetes.

Islet cell cytoplasmic antibodies (ICA) are present

in 70—-80% of type 1 diabetes cases.

Glutamic acid decarboxylase (GAD) antibodies are

present in 70-80% of type 1 diabetes cases.
Insulinoma-associated 2 antibodies are present

in 60% of type 1 diabetes cases.

If antibodies are present in a person with signs and symptoms
of diabetes, this is diagnostic of type 1 diabetes.

NICE recommends measuring anti-GAD and anti-ICA antibodies
in the diagnosis of type 1 diabetes or LADA. Both tests have
close to 100% specificity for autoimmune diabetes, but GAD
has far higher sensitivity (96% vs 37.5%) and the antibodies

also persist for much longer. Indeed, there is evidence that
testing for GAD antibodies alone may be just as clinically useful
and more cost effective than measuring both antibodies.

Arrange urgent upper abdominal imaging if aged >60 years
with weight loss and any gastrointestinal symptoms,

back pain or new-onset diabetes (see Recognition and
management of pancreatogenic (type 3c) diabetes).
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Always consider the © BMI <25 kg/m? Children usually present with severe

possibility of type 1 diabetes © Personal and/or family history symptoms, and ‘diagnos.is should then
off aufeimmune cleeres be based on a single raised blood

glucose result, as above. About 40%

of children present with DKA as the

first presentation of diabetes' and

6% of DKA in adults occurs in people

Type 1 diabetes is the commonest cause

of diabetes in children and young adults. Do not discount a diagnosis of type 1
diabetes if an adult presents with a BMI

However, type 1 diabetes can
of 225 kg/m? or is aged >50 years.

develop at any age. Consider

diagnosis of type 1 diabetes in adults with new-onset diabetes'?. Hospital
who have any of the following: Always assume type 1 admission should be immediate.
© Ketosis A until proven otherwise! Diabetes UK’s 4Ts campaign
© Rapid weight loss Perform finger-prick tests seeks to educate people on the
® Age of onset <50 years for blood glucose and ketones. symptoms of diabetes in children.
Signs of diabetic ketoacidosis . . Key points about DKA
& Interpreting blood ketone readings: ypP
® Excessive thirst ® DKA is an extreme consequence of
® Polyuria Below 0.6 mmol insulin deficiency, and can result in
@ Dehydration This is a normal rea severe dehydration and electrolyte
imbalance.
® Shortness of breath and laboured
. : 0.‘6_1‘5 mm?I/L ® Symptoms develop rapidly, over a
breathing Slightly increased risk of DKA
) ) e few hours or days.
® Abdominal pain Test again in 2 hours
@ If you suspect DKA, perform a
® leg cramps 1.6-2.9 mmol/L finger-prick glucose test and check
® Nausea and vomiting Increased risk of DKA finger-prick blood for ketones.
® Mental confusion and drowsiness Contact diabetes team/GP as soon ® Glucose >11.1 mmol/L, with
® Ketones can be detected on the as possible ketonuria >++ (or blood ketones
person’s breath (pear-drop smell) or >3 mmol/L) is highly suggestive.
. . 3 mmol/L or over . . .
in the blood or urine Very high risk of DKA ® Immediate admission for hospital
Seek medical help immediately assessment is indicated.
A diagnosis of diabetes is a life-changing event and responses vary
considerably. How the diagnosis is communicated to a person can have a
significant impact on how they relate to their condition. For further support,
see How to help people come to terms with a diabetes diagnosis.
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