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Diagnosing Type 1 diabetes in adults: Guidance from the
UK T1D Immunotherapy consortium

1 | WHYISIT IMPORTANT?

The differential diagnosis of type 1 (T1D) versus type 2
diabetes (T2D) remains challenging. However, recent
advances in diabetes management are increasing the im-
portance of accurate diagnosis. In T2D, the last decade
has brought new therapeutics working on the GLP-1 or
SGLT-2 pathways that delay or replace insulin therapy, as
well as an increasing focus on initiating very low-calorie
diets soon after diagnosis to induce remission. In T1D, ad-
vanced insulin replacement technology and continuous
glucose monitoring are becoming the standard of care. In
addition, immunotherapy may soon be introduced to pre-
serve beta-cell function but needs to be initiated early in
the disease process for maximal effect. Hence, although a
‘blind’ insulin start is acceptable in severe presentations,
early distinction of T1D from T2D is required to guide op-
timal therapy.

2 | WHAT CLINICAL FEATURES
ARE HELPFUL IN IDENTIFYING
T1D?

No single clinical feature distinguishes T1D from T2D.
However, the following parameters, listed in descending
order of discriminatory power, increase the likelihood of
T1D in adults:

« Younger age. Driven by the relationship of increasing
T2D and age, a younger age of diagnosis has the highest
utility in distinguishing T1D from T2D." Although more
than 50% of T1D cases present in adulthood, the major-
ity of older adults (those >~30 years of age) developing
diabetes will have T2D.* An older person presenting
with classic T1D features may have a high likelihood of
T2D, making misclassification common.' These issues
are more prominent in those whose race and ethnic-
ity are associated with a higher risk of T2D? often with
younger age of onset.

« Rapid progression to insulin. (clinical requirement for
insulin within 3 years of diagnosis)"*

« Lower BMIL."* Lower BMI should be interpreted with
caution in older adults. Approximately 8% of those age
>50 years developing non-insulin requiring T2D are not
overweight; thus, a BMI of <25 kg/m?2 has limited pre-
dictive value.

 Other features of value. Presentation with high HbAlc/
glucose, ketoacidosis and weight loss before diagnosis
have some discriminatory capacity.

« Weak predictors. Ketosis without acidosis is a weak pre-
dictor based on current evidence.

Combining laboratory tests with clinical features.

Measurement of beta-cell autoantibodies and C-peptide
are valuable in distinguishing T1D from other forms of di-
abetes. However, neither is perfect and we strongly advise
that these tests are used and interpreted within the con-
text of time since diagnosis and clinical likelihood of T1D
to minimise false positives and negatives (Figure 1).

« Beta-cell autoantibodies. Measurement of autoantibod-
ies to beta-cell antigens (GADA, IA2A and ZnT8A) is
valuable at diagnosis* (or no later than 3 years after di-
agnosis when measurement of C-peptide level is more
appropriate—see below) in adults who are likely to have
T1D on clinical criteria or have rapid glycaemic progres-
sion following diagnosis of T2D. Patients with positive
beta-cell autoantibodies in this context are likely to have
autoimmune T1D.”> Whilst negative beta-cell autoanti-
bodies do not exclude T1D (sensitivity with the three
autoantibodies is approximately 90%), they should
prompt consideration of T2D in older adults, and of
MODY in those diagnosed in the age <35. The probabil-
ity of MODY based on clinical features can be assessed
using the MODY calculator (https://www.diabetesge
nes.org/exeter-diabetes app/ModyCalculator).® We do
not recommend routine testing in the absence of clin-
ical suspicion of T1D or deteriorating glucose control,
as false positives are common.” Islet cell antigen (ICA)
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LONG STANDING DIABETES
Rapid glycaemic progression? 1. Continuous Insulin started within 3
years of diabetes diagnosis
AND

AT DIAGNOSIS OF Suspected Type 1 diabetes! 2. Antibodies negative or not assessed

DIABETES o8 at diagnosis
Indication to start insulin?*

1[=57Autoantibodies

Treat as Test non-fasting

Negative
Type 1 diabetes 3

Positive

<=0.2 nmol/L

0.2-0.6 nmol/L* >=0.6 nmol/L*

Consider supervised insulin
/ POTENTIAL PITFALLS \ Treat as Uncertain classification® withdrawal if C-peptide
We advise against: Type 1 diabetes ® measured >3 years from

. Measuring autoantibodies in people diagnosed with
diabetes, but with no clinical features of T1D and
with good glucose control.

. Measuring autoantibodies late after the diagnosis of MODY assess’ MODY assess’
diabetes (>3 years).

. Measuring C-peptide during glucotoxicity (within two
weeks of a hyperglycaemic emergency)

. Measuring C-peptide in patients with optimal

k diabetes control not on insulin.

diagnosis®

MODY excluded

Consider repeat C-peptide
every 3 years

Type 2 diabetes

For example: age<35 years, DKA at ion, marked i ia, weight loss or BMI<25kg/m2. A single feature will have low predictive value in older adults (see text).

D of severe ic hyper; ia, or requirement for insulin or >=3 glucose lowering agents within 3 years of diagnosis.

Treatment without insulin may be appropriate where T1D is suspected, but hyperglycaemia is mild. In this case careful monitoring is needed (see text).

C-peptide can be assessed within 3 years from diagnosis, but level >0.2 nmol/I would not exclude later severe insulin deficiency. Test before 3 years where MODY is suspected.

Diabetes of non-autoimmune aetiology may develop C-peptide in this range, including (non sulfonylurea sensitive) monogenic diabetes and pancreatic disease or surgery. These patients will require glycaemic management as T1D, but
may require additional management specific to aetiology.

When tested at 3 years most of this group will have T1/: i diabetes, but consi ion of MODY is needed. Outside of sulfonylurea sensitive MODY this patient group is unlikely to successfully withdraw insulin.

. Consider MODY if age of diagnosis <35 years with negative autoantibodies and C-peptide >0.2nmol/L - see text. Where age of diagnosis is below 6 months testing for monogenic neonatal diabetes should be performed regardless of
antibody and C-peptide status, or current diabetes duration.
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FIGURE 1 Algorithm for diagnosing Type 1 diabetes in adults.

antibody measurement is not recommended,® as this ideally within 1-5 h of a carbohydrate containing
test is difficult to standardize, has poor sensitivity and meal. Glucose should be measured alongside C-
does not offer additional information above the com- peptide. C-peptide values are approximately 2.5 times
bination of GADA, IA-2A and ZnT8A. We recommend higher post meal compared to fasting. If the glucose
testing all three autoantibodies to minimise the possi- is <8mmol/L and C-peptide <0.6 nmol consider re-
bility of false negatives. Where there are logistic difficul- peating the test, as falsely low levels may result from
ties, a sequential approach is acceptable with testing for inadequate stimulation. Very low levels (<0.08 nmo-
GADA first, as this identifies 60%-80% of T1D patients. 1/L) do not need to be repeated.'® C-peptide should not
Where GADA is negative or borderline, additional test- be tested during a period of hypoglycaemia or within
ing is recommended for TA2A and ZnT8A as this clari- 2 weeks of a hyperglycaemic emergency, as levels may
fies diagnosis in a further 10%-20% of people. be temporarily suppressed. Absolute cut-off values are
« C-peptide. Beta-cell autoantibody positivity declines hard to define. However, non-fasting serum C-peptide
with diabetes duration,” and as time passes from di- =>0.6 nmol/L (or equivalent urine C-peptide creati-
agnosis, the diagnosis of T1D and need for insulin nine ratio (UCPCR)) more than 3 years after diagnosis
therapy is best determined by the level of insulin is strongly suggestive of T2D and lack of requirement
deficiency rather than the presence of autoimmu- for insulin.™ In this situation, replacement of insulin
nity. Hence, C-peptide is the preferred initial test in with other agents should be considered'? with careful
patients with long duration diabetes. Beyond 3 years monitoring of glycaemic control. A non-fasting serum
after diagnosis, where there is uncertainty about the C-peptide level of =<0.2 nmol/l in the absence of hy-
diabetes type, and a patient is insulin treated, mea- poglycaemia (at the time of testing) is suggestive of
surement of serum C-peptide levels is valuable to es- severe insulin deficiency and should be considered
tablish treatment requirements. We recommend that to be secondary to T1D in the absence of severe un-

C-peptide is assessed on a non-fasting blood sample, derlying pancreatic pathology.!’ More than 3 years
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after diagnosis, serum values of >0.2 nmol/L should
prompt consideration of MODY in the presence of
negative beta-cell autoantibodies and age of diagnosis
<35 years."? C-peptide testing may assist management
before 3 years; however, a high C-peptide level at this
time should be treated with considerable caution
when differentiating between diabetes types as T1D
patients may still produce substantial amounts of en-
dogenous insulin shortly after diagnosis.'!

Despite advances in tools for clarifying aetiology,
there may be yet unidentified forms of diabetes that can
be very challenging to classify in a simple algorithm.
However, outside of specific forms of sulphonylurea-
sensitive monogenic diabetes, glycaemic treatment re-
quirements are largely driven by the degree of insulin
deficiency, rather than underlying disease aetiology.
Therefore, most patients can be pragmatically and safely
managed based on their endogenous insulin production,
that is, C-peptide levels, even if disease aetiology remains
unclear.
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