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INTRODUCTION

A

« Autoimmune type 1 diabetes (T1D) has traditionally been considered a childhood or
adolescent-onset condition. However, recent epidemiological data reveal that over
50% of new T1D cases occur in adults.?

« Additionally, up to 40% of adults aged 30 or older who are Initially misdiagnhosed
with type 2 diabetes (T2D) may, in fact, have autoimmune T1D.23

« Such misdiagnoses represent critical missed opportunities for early intervention,
potentially delaying disease progression and impacting treatment outcomes.

OBJECTIVE
To review the prevalence of misdiagnosis of T1D or latent autoimmune

diabetes in adults (LADA) as T2D in adults and explore the role of diagnhostic
tests and healthcare professionals in cases of such misdiagnosis.

« A systematic literature review (SLR) was conducted by searching Embase and
MEDLINE® from database inception to April 3, 2024, following Cochrane
Handbook guidelines.* Eligible studies were observational studies reporting
misdiagnosis of autoimmune T1D or LADA as T2D in adults (=18 years).

« Conference abstracts (2022—-2024) from the American Diabetes Association (ADA)
and European Association for the Study of Diabetes (EASD) were also reviewed.

« Two independent investigators screened abstracts, performed full-text review, and
data extraction. Findings were summarized according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.>

 Study quality was assessed using the Joanna Briggs Institute (JBI) checklist.®

A total of 5,870 abstracts were identified: 3,589 from Embase, 2,281 from
MEDLINE®, and 4 from citation searching. After screening, 16 studies were
iIncluded in the SLR (Figure 1).

« Most studies were from UK (6 studies)’12 and USA (2)13-14 followed by one study
each from Australia,!®> Tanzania,® India,!’ Spain,'® Japan,!® Germany,?° France,?!
and Jamaica.??

« Study populations included T1D (5 studies), T2D (3), T1D and T2D (7), and LADA
(1). The number of recruited patients ranged from 10 to 38,344 (median: 316), with
patient age ranging from 43 to 67 years (median: 52.5).

* Nearly 45% of participants were female, 95.2% were Caucasian, and the median
duration since T1D/LADA diagnosis was 10.4 years. T1D/LADA misdiagnoses

were assessed using patient surveys/medical records, while diagnostic tests were
used for T2D patients.

Misdiaghoses rates

 Misdiagnoses rates for T1D as T2D ranged from 3% - 47% (median: 22%, 9
studies) (Table 1). Among clinically diagnosed T1D, rates ranged from 3% to 47%
(median: 23%, 6 studies).
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Figure 1. PRISMA flow diagram
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* For clinically diagnosed T2D patients (2 studies), rates were 4.6% and 12.5%.

A study from UK showed that misdiagnoses were higher when insulin
treatment was delayed (47%) vs. early insulin treatment (3%).

 LADA misdiagnosed as T2D ranged from 4.2% - 8.3% (median: 5.6%, 4
studies).

Involvement of healthcare professionals

* A French study found no misclassification by diabetologists when diagnosis
was compared to the gold standard i.e., C-peptide testing.?!

* An Australian study revealed that of the 50% of patients diagnosed by general
practitioners (GPs), 87% were misdiagnosed as T2D by GPs. GPs were 3.1
times more likely to misdiagnose T1D (95% Cl 1.5-6.2) compared to
endocrinologists.1®

* In a UK study, six out of ten LADA patients were diagnosed by GPs or nurses.
One patient received a letter from the GP, while three received no specific
LADA diagnosis but general diabetes care advice.’

Misdiagnosis detection

« Of the nine studies,”10.1216-1820-22° fiye identified autoimmune TI1D
misdiagnosed as T2D, while four reported LADA misdiagnosed as T2D.

« Autoantibody tests such as glutamic acid decarboxylase antibody (GADA),
Islet tyrosine phosphatase2 (IA2) and zinc transporter 8 (ZNT8) were reported
to detect diabetes of autoimmune etiology.10.12.17.18,20

« All four LADA studies identified GADA as the most specific marker.7”+16.17.20

Table 1: Percentage of patients misdiagnhosed as T2D

Assessed
patients

Misdiagnosis

Author & Year Country

Population

Percentage of T1D patients misdiagnosed as T2D

Cheheltani
202213 USA Clinically diagnosed T1D 15,881 1,710 (~10)
Hope 2016° UK Clinically diagnosed T1D 87 30 (34)
Liu 202310 UK Clinically diagnosed T1D 31 7 (23)
Rodriguez
202318 Spain Clinically diagnosed T1D 452 205 (45.2)
Takai 20221° Japan Clinically diagnosed T1D 24 5(20.8)
CIinic_aIIy di.agnosgd T1D - 76 NR (3)
Insulin at diagnosis
Thomas 201912 UK o _
Cllnlcally_dlag_nosed T1D — A7 NR (47)
Delayed insulin treatment
Wright-Pascoe . - : 8 1(12.5
200022 Jamaica Clinically diagnosed T2D (12.5)
ggleugagnan UK Clinically diagnosed T2D 241 11 (4.6)
Berkovic 202215 Australia Self-reported T1D 120 35(29.2)
Percentage of LADA patients misdiagnosed as T2D
Davies 2008’ UK Clinically diagnosed T2D 667 28 (4.2)
Manisha 2022'°  Tanzania  Clinically diagnosed T2D 156 8 (5.1)
Priyadarshini India Clinically di
y diagnosed T2D
202117 68 4 (6)
Zaharia 2018%°°  Germany  Clinically diagnosed T2D NR NR (8.3)

NR: not reported

 Four studies confirmed C-peptide test accurately distinguishes T1D from
T2D.1012.17.21 | ow fasting C-peptide (<0.6-0.7 ng/ml) or low random C-peptide
(<200 pmol/l) strongly suggested T1D, while normal/high levels indicated T2D.

« Two studies highlighted the utility of polygenic risk score/T1D genetic risk score
alongside autoantibodies and C-peptide for accurate T1D diagnosis.10-12
DISCUSSION ]

* Misdiagnoses of T1D (22%) and LADA (5.6%) as T2D were lower than global
estimates, likely due to demographic differences, denominator variations, and
unreported confounders like time to insulin initiation.?3

« The findings of this review align with 2024 ADA guidelines? recommending C-
peptide and autoantibody tests to differentiate TLD/LADA from T2D.

» The limitations of our review include limited evidence, varied reference populations
(T1D, T2D, LADA), and insufficient confounder reporting, making it hard to interpret
misdiagnosis rates and causes.

Most studies had low risk of bias, except for incomplete confounder reporting.
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« Specialists such as endocrinologists are
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CONCLUSIONS
« Misdiagnoses of T1D (22%) and LADA (5.6%) as T2D is common in clinical

practice although estimates varied across populations.

less likely to misdiagnose

autoimmune T1D as T2D compared to GPs.

« This SLR underscores the importance of enhanced patient and provider

education, and accurate diagnosis in early stage via biomarkers (C-peptide,
autoantibodies) to delay disease progression and facilitate proper monitoring
and treatment in T1D and LADA.
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