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Appendix G: Clinical evidence tables

Diagnosis

Distinguishing between different types of diabetes

Population: Adults only (n>50)

Table 1: AMROUCHE 2008 (100)

Reference Study
type

Ch Observat

Amrouche, ional:

H. Jamoussi Cross-

Kamoun, N. sectional

Trabelsi,and  study

S. Blouza

Chabchoub.

Latent ..

autoimmune Tunisian

diabetes in Sy

Tunisian

adults

(LADA):

identificatio

n of

autoimmune

markers.

Tunis Med

86 (4):316-

Number of patients

Total N=100 T2D

Inclusion criteria:
e T2D
o Age at disease onset >30 years

o Insulin Tx required >6 months to
1% 6 years after Dx

e Insulin required after failure of
oral therapy

e Spontaneous ketosis under
maximal doses of a-diabetic oral
Tx

Exclusion criteria:
o Age >80 yrs

o Diabetes caused by any

Patient
characteristics
e ADULTS
e DIABETES TYPE:
o T2D
12D
N=107
Age, 53 (10.5)
years
(SD)
Ageat  43.4(10)
onset
of
diabete
s, years

(SD)

Diagnostic markers  Length of
assessed follow-up
e T2D: n/a
o GADA
I1A-2
o ICA

Cut-offs for
positivity
None given

Outcome measure and
effect sizes

12D
GADA+ 18%
1A-2, % 42%
ICA, % 49%
Presence of GAD65 was SS

higher when ICA was absent

Comments

Funding:
None
mentioned

Risk of
bias:
en/a




Reference Study
type

318, 2008.

REF ID:

AMROUCHE

2008

Patient
characteristics

Number of patients

endocrinopathy or
pancreatopathy

e MODY or mitochondrial diabetes

o Diabetes with chromosomal
abnormalities

e Ketoacidosis within 1°* 6 months

Table 2: ANDERSEN 2014 xxxxx

Reference

M. K.
Andersen, M.
Sterner, T.
Forsen, A.
Karajamaki, O.
Rolandsson, C.
Forsblom, P.-H.
Groop, K. Lahti,
P. M. Nilsson,
L. Groop, and
T. Tuomi. Type
2 diabetes
susceptibility
gene variants

of diabetes

e Insulin requirement after 6 yrs of
diabetes

e Any other indication of insulin Tx

(318)

Study type Number of patients Patient characteristics
Observational n=1317 adults ADULTS
: Cross- n=911 LADA DIABETES TYPE:
sec;cjlonal n=406 type 1 diabetes type 1 diabetes
study (study also assessed non- LADA
diabetic controls — not
sk el e Type 1 diabetes adults
several .
q n=
Sca.nda.nawan Inclusion criteria: ) =
e ears
registries LADA or type 1 diabetes & v
used, but Di < 2t 535 g
: iagnosis at >35 years o
genotyping & v Age of 45 years
done on age onset
patients. LADA diagnosis: GADA
Male 48%

Diagnostic markers Length of
assessed follow-up
Diagnostic
markers Length of
assessed follow-up
Type 1 diabetes:  Baseline

Fasting C-pep

Cut-offs for
positivity

C-pep: detection
limit 0.01 nM

Outcome measure and
effect sizes

Outcome measure and
effect sizes

Type 1 diabetes adults

fC-pep, 0.04
nmol/litre

LADA adults

fC-pep, 0.73
nmol/litre

Comments

Comments

Funding: A
number of
non-pharma
grants.

Risk of bias:
n/a




Reference
predispose to
adult-onset
autoimmune
diabetes.
Diabetologia
57 (9):1859-
1868, 2014.

REF ID:
ANDERSEN
2014

Study type

Table 3: ARSLAN 2014 (319)

Reference

D Arslan, A
Merdin, D Tural,
M Temizel, O
Akin, S Gunduz,

Study type

Observational:
retrospective
case-series

Number of patients
and sufficient B-cell
function at time of
diagnosis, indicated by
no insulin treatment
and/or C-peptide level
>0.2 nmol/litre.

type 2 diabetes
diagnosis: initial
diagnosis of type 1
diabetes by treating
physician, fasting C-
peptide <0.2 nmol/litre
at time of investigation,
and initiation of
permanent insulin
treatment within 6
months from diagnosis.

Exclusion criteria: None
given

Number of
patients
n=52 type 1
diabetes

Diagnostic

markers Length of
Patient characteristics assessed follow-up
HbAlc, % 8.5%
(SD)
LADA adults
n=911
Age 61 years
Age of 56 years
onset
Male 53%
HbAlc, % 7.5%
Diagnostic Length of
Patient characteristics markers assessed  follow-up

ADULTS Type 1 diabetes: At
DIABETES TYPE: GAD diagnosis
type 1 diabetes ICA

Outcome measure and
effect sizes

Outcome measure and
effect sizes

Type 1 diabetes adults

GAD+ and/or 62%
ICA+

Comments

Comments

Funding: None
mentioned.

Risk of bias:




Reference

A Murat Tatli, F
Avci, and M
Uysal. The
effect of
autoimmunity
on the
development
time of
microvascular

complications in

patients with
type 1 diabetes
mellitus. Med
Sci Monit
20:1176-1179,
2014.

REF ID: ARSLAN
2014

Study type

Turkey

Number of
patients
Inclusion criteria:
type 1 diabetes
(ADA criteria)
Developed
microvascular
complications(retin
opathy,
neuropathy,
nephropathy)
Had been tested
for markers: GAD,
and ICA.

Exclusion criteria:
None given

Table 4: ARIKAN 2005 xxxxx (102)

Reference

Ender Arikan,
Tevfik Sabuncu,
Esref M. Ozer,
and Husrev
Hatemi. The

Study type

Observational
Cross-
sectional
study. Study
carried out in

Number of
patients

n=54 adult
participants (39
females and 15
males) with type
2 diabetes

Patient characteristics

Type 1
diabetes
adults
n=52
Age mean, 34 years (8)
(SD)
Male 42%
Disease 0-12 months
duration,
range

Patient characteristics
Adult with:
type 2 diabetes

LADA identified from GADA-
positive patients.

Diagnostic Length of Outcome measure and
markers assessed follow-up effect sizes

Cut-offs for

positivity

Compared to

reference range.

Diagnostic

markers Length of Outcome measure and effect
assessed follow-up sizes

Serum C Not stated  Patients who were GADA
peptide positive had significantly
(nmol/litr earlier diabetes onset age

e) than did the GADA-negative

GADA

patients.

Comments
n/a
retrospective

Comments

Funding: Not
given




Reference
clinical
characteristics
of latent
autoimmune
diabetes in
adults and its
relation with
chronic
complications in
metabolically
poor controlled
Turkish patients
with Type 2
diabetes
mellitus.
J.Diabetes
Complications
19 (5):254-258,
2005.

REF ID: ARIKAN
2005

Study type
Turkey

Number of
patients
referred to a
hospital due to
poor glycaemic
control. (n=37
type 2 diabetes
and n=17 LADA —
GAD+)

Inclusion criteria:
None given
Exclusion criteria:
None given

Patient characteristics
Classification of diabetes:

GADA-positive patients were
identified as LADA patients.

Comparison of the data
between GADA-positive and —
negative patients

GAD+ GAD-
(LAD  (type
A) 2
n=17 diabe
tes)
n=37
Age (years) 56.6+ 59.8+
6.7 6.7
Age at onset, 45.1+ 50.8%
(years) 5.8 8.0
Retinopathy 61.5 28.6
(%)
Nephropathy 84.6 50.0
(%)
Neuropathy 60.0 40.0

(%)

Diagnostic
markers
assessed
(defined
as LADA)

Length of
follow-up

Cut-offs
for
positivity

Serum C-
PEPTIDE:
not given

GADA-
positive:
>1.5 U/ml

Outcome measure and effect
sizes

GADA positive patients had
significantly lower BMI and
lower serum C-peptide value
than the GADA-negative
patients.

GAD+: 17/54 (31.5%)

Comments
Risk of bias:
n/a




Table 5: BARKER 2014 xxxxx (300)

Number of Diagnostic Length of Outcome measure and effect
Reference Study type patients Patient characteristics markers assessed  follow-up sizes Comments
A. Barker, A. Observation  n=1665 ADULTS subgroup (ageat  Type 1 diabetes: Baseline,1  Type 1 diabetes adults Funding:
Lauria, N. Schloot, . adults onset >18 years) Fasting C-pep and 5 Baseline f-C-pep, ~ 0.30(0.3g) Centro
N. H(?sszufalusi, J. prospective  subgroup DIABETES TYPE: Stimulated C-pep ~ Years nM (SD) ’ . Internazionale
Ludwgsson, ¢ case-series Total type 1 diabetes (results not given Studi Diabete.
Mathieu, D. _ . 1-year C-pep, nM 0.30(0.36)
- n=3929 type in study due to
Mauricio, M. 1 diabetes very small (D) BEID Risk of bias:
gz:i\g;ﬂéz:? e adults, Type 1 number of stim C- 5-year C-pep, nM 0.17 (0.33) n/a
Mandrup- registries young diabetes pep mmts made) (SD) n=202 lots of missing
people, and adults
Poulsen, W. A. children i data at
Scherbaum, I. follow-up
Weets, F. K. Age of Mean29.3 Cut-offs for
Gorus, N. Inclusion onset years (SD positivity
Wareham, R. D. criteria: (baseline) 8.0) C-pep: detection
Leslie, and P. LYps 1t Male n=818 limit 0.01 nM
Pozzilli. Age- labetes
dependengt (ADA and HbAlc, %  11.1(2.8)
decline of beta- WHO (5D)
cell function in criteria)
type 1 diabetes
after diagnosis: a Exclusion
multi-centre criteria:
longitudinal None given

study. Diabetes
Obes. Metab. 16
(3):262-267,
2014.

REF ID: BARKER
2014




Table 6: BODALSKA 2006 xxxxx (52)

Reference

J. Bodalska-
Lipinska, A.
Szadkowska,
and L.
Markuszews
ki. Principles
of diagnosis
of latent
autoimmune
diabetes in
adults
(LADA).
Diabetol.Dos
w.Klin. 6
(2):69-74,
2006.

REF ID:
BODALSKA
2006

Study type

Observational
cross-sectional
study

Number of
patients

n=56
participants
with newly
diagnosed
type 2
diabetes were
studied.

Inclusion
criteria:

None given

Exclusion
criteria:

None given

Patient characteristics
Adult with:

type 2 diabetes
Immune-mediated type 1
diabetes — Latent

Autoimmune Diabetes in
Adults (LADA)

13 female aged 19-62

years (46.4+12.9 years)
and 43 men aged 23-67
years (46-919.9 years).

Diagnostic markers Length of
assessed follow-up
ICA: units JDF Not stated

(Juvenile Diabetes
Foundation)
GADab: arbitrary
units (AU)
(IA-2ab)

FC peptide.

Cut-offs for
positivity
ICA+: 25 j JDF

GADab: sens/spec
75.4% and 98%.
Ninety nine
percentile (5.2 AU)
in control group
was the threshold
for negative
results.

IA-2ab: sens/spec
60.5% and 99%.
Ninety nine
percentile (8.1 AU)
in control group
was the threshold
for negative result.

Fasting plasma C-

Outcome measure and effect sizes

Whole population (n=56)

ICA+ n (%) 11/56
(19.6)

Titre (JDF

u) Mean +SD  36.2#45.7
Range 0-40

GAD+ n (%) 3/56 (5.3)

Titre 89.3+52.9

(AU) Mean+SD  0-128
Range

IA-2+ n (%) 3/56 (5.3)

Titre 36.2+45.7

(AU) Mean + SD 0-89
Range

C- Mean+SD  1.05+0.94

peptide 0.32-2.7

[pmol/ml Range

]

The group of 14 patients, which did
not meet the diagnostic standards of
type 2 diabetes, was classified as
immune-mediated type 1 diabetes

Comments

Funding:
Not given

Risk of
bias:
n/a




Reference

Study type

Number of
patients

Table 7: BELL 2004 xxxxx (108)

Reference

David S. H.
Bell and
Fernando
Ovalle. The
role of C-
peptide
levels in
screening
for latent
autoimmune
diabetes in
adults.
Am.).Ther.
11 (4):308-
311, 2004.

REF ID: BELL
2004

Study type

Observational
cross-sectional
study.

Number of patients

Total n=78 (n=39 LADA and
n=39 type 2 diabetes).

Inclusion criteria for
participants with LADA:
Insidious onset of diabetes after
age 30

Initial diagnosis of type 2
diabetes so that insulin was not
used in the 12 months after
diagnosis

Presence of anti-GAD Abs

Exclusion criteria:
None given

Baseline characteristics
LADA
(n=39)

type 2
diabetes

Patient characteristics

Diagnostic markers
assessed

Length of
follow-up

peptide: detection
threshold was
0.025pmol/litre.

Patient
characteristics
Adult with:
type 2 diabetes
LADA.

Diagnostic markers Length of
assessed follow-up
Random serum C Not stated

peptide
Anti-GAD antibody
titre (GAD-GS)

Cut-offs for
positivity

Random serum C-
peptide: normal
fasting range, 0.8-
4.0ng/dL

Outcome measure and effect sizes

Outcome measure and
effect sizes

LADA:

Mean C-peptide: 1.0+0.2
ng/mL (range, 0-4.3)

type 2 diabetes:

Mean C-peptide: 5.1+ 0.4
ng/mL (range, 1.0-11.8
ng/mL).

SS difference from LADA

All participants with type 2
diabetes had a C-peptide
level within or above the
normal range.

Comments

Comments

Funding:
Not given

Risk of
bias:
n/a




Reference Study type

Table 8: HAMPE 2013 (302)

Reference Study type
CS. Hampe, Observational
Murray E. : Cross-
Maitland, Lisa K.  sectional
Gilliam, Thanh study
H.T.Phan, lan

R. Sweet, Jared USA

R. Radtke, Vasile
Bota, Bruce R.
Ransom, and Irl
B. Hirsch. High
titres of
autoantibodies
to glutamate
decarboxylase
in type 1
diabetes
patients:
epitope analysis

Patient
Number of patients characteristics
(n=39)

Age (y) 60.1+1. 60.1x1.6

9
Duration 10.0+1. 10.6%£1.0
oftype2 9
diabetes

(y)

Number of patients

n=100 type 1
diabetes

Inclusion criteria:
Adults 218 years

Clinical diagnosis of
type 1 diabetes

Sc insulin treatment

Exclusion criteria:
<18 years
Serious illness
affecting immune
system

Immunosuppressive

Patient characteristics
Type 1 diabetes adults
DIABETES TYPE:
type 1 diabetes

Type 1 diabetes adults and
young people

n=187

Age median, 16 years
(range) (2-62)
Male n=44
Disease 25 years
duration, (2-60)
median

(range)

Diagnostic markers

assessed

Diagnostic
markers assessed
Type 1 diabetes:
GAD65

Cut-offs for
positivity

GADGS5 (high
titre): at least 10x
greater than
median of entire
cohort

Length of

follow-up

Length of
follow-up

n/a

Outcome measure and
effect sizes

Outcome measure and
effect sizes

Type 1 diabetes adults

GAD65+ 45%
GADG65+ 400 U/mL
patients titre, (range
U/ml, median 142-
250,000)
High titre n=10

(22000 U/mL)

There was NS correlation
between GADG6S5 titre and
age at onset, duration of
diabetes, gender, or age at
sampling.

Comments

Comments

Funding:
NIH and
ADA.

Risk of
bias:

n/a

no missing
data




Reference

and inhibition of
enzyme activity.
Endocr Pract 19

(4):663-668,
2013.

REF ID: HAMPE
2013

Study type

Table 9: HAWA 2013 (303)

Reference

MI. Hawa,
Hubert Kolb,
Nanette
Schloot, Huriya
Beyan,
Stavroula A.
Paschou,
Raffaella
Buzzetti, Didac
Mauricio, et al
and Action
LADA
consortium.
Adult-onset
autoimmune
diabetes in
Europe is

Study type

Observational:
cross-sectional
study

9 European
countries

Number of patients
medication

Number of patients
n=114 type 1 diabetes
and n=377 LADA
(total n=6156 patients
met inclusion criteria
and were then
diagnosed)

Inclusion criteria:
Adult-onset diabetes
Age 30-70 years
Primary diabetes
Diagnosis in past 5
years

>2 recorded f-blood
glucose mmts >7
mmol/litre

Patient characteristics
Age at onset, 16 years
median (2-62)
(range)

Drop-outs/missing data:
none

Patient characteristics

ADULTS
DIABETES TYPE:

Diagnostic Length of
markers assessed  follow-up
Diagnostic Length of

type 1 diabetes (started insulin

at diagnosis, and all Ab+)

LADA (free of insulin >6 months

post-diagnosis, and Ab+)

Type 1
diabete
s
n=114
Age, years 441
mean
M/F % 52%

LADA
n=37

51.9

50%

markers assessed follow-up

Type 1 diabetes: n/a
GAD

1A-2A

ZnT8A

LADA:
GAD
1A-2A
ZnT8A

Cut-offs for
positivity
Determined by
using standard

Outcome measure and

Outcome measure and
effect sizes

effect sizes (baseline)

Type 1 diabetes

GAD high
titre
GAD+/IA-
2A+, and
ZnT8A+

LADA

GAD high
titre

GAD+/IA-
2A+, and
ZnT8A+

79.8%

13.2%

78.5%

9.0%

Comments

Comments

Funding:
EU and
DeveloGen

Risk of
bias:
n/a

no
missing
data




Reference Study type
prevalent with

a broad clinical

phenotype:

Action LADA 7.

Diabetes Care

36 (4):908-913,

2013

REF ID: HAWA
2013

Table 10: HOPE 2013 (320)

Reference Study type
S.V.Hope, A.G. Observational
Jones, E. : Cross-
Goodchild, M. sectional
Shepherd, R. E. study

J. Besser, B.

Shields, T.

Number of patients
LADA = age 30-70
years with diabetes-
associated auto-Abs,
did not require
insulin treatment for
> 6 months post-
diagnosis

type 1 diabetes =
diabetes and
diabetes-associated

auto-Abs, and Insulin
started at diagnosis or

<1 month.

Exclusion criteria:
Insufficient dataset
Current pregnancy
Renal disease with
raised creatinine or
proteinuria

Acute illness

Number of patients

n=191 type 2
diabetes

Inclusion criteria:
Insulin treated type

Patient characteristics

Age at 41.8
onset, mean

years

25.6

1.93

BMI, mean

Duration of
disease,
mean years

Drop-outs/missing data: none

Patient characteristics
ADULTS

DIABETES TYPE:

type 2 diabetes

Diagnostic Length of = Outcome measure and
markers assessed follow-up  effect sizes (baseline)
49.7  curve end-point Type 1 diabetes
patients vs. LADA:
type 1 diabetes were
28.6 younger, lower age of
237 onset.
NS difference in
number of patients
with high GAD titre.
Diagnostic Length of Outcome measure and
markers assessed  follow-up effect sizes
type 2 diabetes: n/a type 2 diabetes adults

UCPCR

Cut-offs for

UCPCR, £0.2
nmol/mmol

n=24
(13%)

Comments

Comments
Funding:
NIHR and
other non-
pharma
Sponsors.




Reference
McDonald, B. A.
Knight, and A.
Hattersley.
Urinary C-
peptide
creatinine ratio
detects absolute
insulin
deficiency in
Type 2 diabetes.
Diabet Med 30
(11):1342-134s,
2013.

REF ID: HOPE
2013

Study type
UK

Table 11: HUANG 2013 (304)

Reference

G Huang, Yufei
Xiang, Lingling
Pan, Xia Li,
Shuoming Luo,
and Zhiguang
Zhou. Zinc
transporter 8
autoantibody
(ZnT8A) could
help
differentiate

Study type

Observational:
cross-sectional
study

China — 46
centres

Number of patients
2 diabetes
diagnosis: age 245
years, clinical
diagnosis of type 2
diabetes, insulin
treatment not
started within 1
year of diagnosis

Exclusion criteria:
None reported

Number of
patients
n=3062 type 2
diabetes newly
diagnosed

Inclusion criteria:

Adults 230 years
age at onset
Newly diagnosed
(<1 year)

type 2 diabetes

Diagnostic Length of Outcome measure and

Patient characteristics markers assessed  follow-up effect sizes

type 2 diabetes adults positivity

n=191 UCPCR: 0.2

Age median, 73.5 nmol/mmol

(IQR) years (67

-78)

Male 63%

Disease 13.5

duration, years (9-

median (IQR) 19)

Age at onset, 58 years

median (IQR) (50 - 65)

Missing data: n=3

Drop-outs/missing data:

none

Diagnostic Length of = Outcome measure and effect
Patient characteristics markers assessed follow-up  sizes
type 2 diabetes adults type 2 diabetes n/a type 2 diabetes adults
DIABETES TYPE: and LADA: ZnT8 1.99%
type 2 diabetes GADA GADA 6.43%
and LADA within the IA-2A
type 2 diabetes group ZnT8
type 2 diabetes adults 1A-2A 1.96%
n=3062 ZnT8+ /GADA+ 0.20%
Age median, 51.3 CUtj:ff.i S ZnT8+/1A-2A+ 0.26%
positivity

(range) years (30 GADA+/IA-2A+ 0.32%

- 88)

Healthy control

Comments

Risk of
bias:
n/a

a few
missing
data
(small,
<10%)

Comments

Funding: A
number of
non-pharma
sources.

Risk of bias:
n/a

no missing
data




Reference

latent
autoimmune
diabetes in
adults (LADA)
from
phenotypic type
2 diabetes
mellitus.
Diabetes.Metab
.Res.Rev. 29
(5):363-368,
2013.

Study type

REF ID: HUANG
2013

Table 12: MAHADEB 2014 (305)

Reference Study type
YP. Mahadeb, D Observational
Gruson, Martin . Cross-
Buysschaert, and  sectional
Michel P. study
Hermans. What

are the USA

characteristics of
phenotypic type

Number of
patients

(WHO criteria)
No incidence of
ketosis or
ketoacidosis
within 6 months
of disease onset
Insulin
independence
for 26 months

Exclusion
criteria:

Secondary
diabetes mellitus

Pregnant

Malignant
disease

Number of
patients

n=524 type 2
diabetes

Inclusion
criteria:

type 2 diabetes
(criteria of

Patient characteristics
Male n=1782

Drop-outs/missing data:

none

Patient characteristics

type 2 diabetes adults
DIABETES TYPE:
type 2 diabetes

Diagnostic Length of
markers assessed follow-up
group values used
Diagnostic Length of
markers assessed follow-up
type 2 diabetes: n/a

GADA

Cut-offs for
positivity
GADA (high titre):

Outcome measure and effect
sizes

ZnT8+ /GADA+/IA-2A+ 0.49%
For LADA diagnosis: 7.74%
ZnT8 and/or GADA
For LADA diagnosis: 3.20%
ZnT8 and/or IA-2A
For LADA diagnosis: 7.58%
GADA and or IA-2A
For LADA diagnosis: 8.62%

GADA and or |A-2A
and or ZnT8

There was a NS but declining

trend in ZnT8 positivity with age.

Outcome measure and
effect sizes

type 2 diabetes adults

GADA+ 5.7%
GADA+ 29.4
patients titre, 1U/litre
1U/litre, (15.0-
median (IQR) 42.9)

Comments

Comments

Funding: NIH
and ADA.

Risk of bias:
n/a

no missing
data




Reference

2 diabetic
patients with
low-titre GAD65
antibodies? Acta

Diabetol. 51
(1):103-111,
2014.

REF ID:

MAHADEB 2014

Study type

Number of
patients

Expert
Committee on
the Diagnosis
and
Classification of
Diabetes)

Exclusion
criteria:

None given

Table 13: MARASCHIN 2013 (306)

Reference

JF Maraschin, LS
Weinert, N
Murussi, V
Witter, T da
Costa Rodrigues,
ER Rossato, and
SP Silveiro.
Influence of age
at diagnosis and
duration of
diabetes on the
positivity of

Study type

Observational:
cross-sectional
study

Brazil

Number of
patients

n=92 type 1
diabetes group
n=298 overall
recruited in 3
different
population
groups (type 1
diabetes,
healthy,
gestational
diabetes)

Patient characteristics

type 2 diabetes adults and
young people

n=524

Age mean 65 years

Male 66%

Disease 14 years

duration, mean (1SD 9
years)

Drop-outs/missing data:
none

Patient characteristics
Type 1 diabetes adults
DIABETES TYPE:
type 1 diabetes

Type 1 diabetes adults
n=92

Age mean (SD) 35 (10)
years
Male 53%

Length of
follow-up

Diagnostic
markers assessed
based on healthy
individuals. LADA
cases were
considered as
those with GADA
titres >59UI/litre
(UKPDS cut-off)

Low titre GADA+ =
10-59U1/litre
(based on UKPDS
and healthy
individuals value in
this study).

Diagnostic
markers assessed
Type 1 diabetes: n/a
GADA

C-peptide

Cut-offs for
positivity

GADA (high titre):
based on the
recruited group of
healthy controls.

Length of
follow-up

Outcome measure and
effect sizes

There was NS difference
between GADA+ and
GADA- for age, and
diabetes duration.

Outcome measure and
effect sizes

Type 1 diabetes adults

GADA+ n=44
(48%)

C-peptide, 0.17

nmol/litre (SD)  (0.03)

Comments

consecutive
recruitment

Comments

Funding: FIPE.

Risk of bias:
n/a

no missing
data

consecutive
recruitment




Reference
glutamic acid
decarboxylase
antibody in
South-Brazilian
type 1 diabetes
mellitus.
Ann.Clin.Bioche
m. 50 (patient
3):262-266,
2013.

REF ID:
MARASCHIN
2013

Study type

Number of
patients

Inclusion
criteria:

type 1
diabetes
group: clinical
diagnosis
based on
history of
documented
DKA, insulin
use up to 3
years after
diagnosis,
fasting
baseline C-pep
<0.3
nmol/litre.

Exclusion
criteria:

None given

Table 14: MURAO 2008 xxxxx (128)

Reference
S Murao, S

Study type

Observational

Number of
patients

Total n=57

Patient characteristics

Disease 16 (9)
duration,
years, mean

(SD)

Age at
diagnosis,
mean (SD)

BMI, kg/m2.
Mean (SD)

20 (9)

24 (3)

Drop-outs/missing data:

none

Patient characteristics
ADULT (age>20 years)

Diagnostic
markers assessed

Diagnostic markers
assessed

LAD:

Length of
follow-up

Length
of
follow-
up
5 years

Outcome measure and
effect sizes

Outcome measure and
effect sizes

LADA: A — (n=31)

Comments

Comments

Funding:




Reference

Kondo, J
Ohashi, Y Fujii, |
Shimizu, M
Fujiyama, K
Ohno, et al.
Anti-thyroid
peroxidase
antibody, 1A-2
antibody, and
fasting C-
peptide levels
predict beta cell
failure in
patients with
latent
autoimmune
diabetes in
adults (LADA)--a
5-year follow-
up of the Ehime
study. Diabetes
Res.Clin.Pract.
80(1):114-121,
2008.

REF ID: MURAO
2008

Number of
patients
LADA.

n=42/57
completed the
5 year follow-
up.

Inclusion
criteria for
LADA
patients:
Presence of
GADAb.
Without
insulin
therapy both
at the time of
registration
and 12
months after
the diagnosis.

Exclusion
criteria:
None
mentioned

Patient characteristics
DIABETES TYPE:
LADA

Age of LADA patients (n=57)
according to the time of
registration

Group A

Age at 56.0 (50.5-
diabetes 59)

onset

(years)

Group B

Age at 58.5 (47-67)
diabetes
onset

(years)

Group C

Age at 42 (41-57)
diabetes
onset

(years)

Length

of
Diagnostic markers follow-
assessed up
Fasting C-peptide follow

Postprandial C-peptide up.
GADAb
1A-2A

Cut-offs for positivity

Postprandial C-peptide:
criterion for beta cell
failure was <0.33
nmol/litre postprandial
C-peptide

GADAb+: >1.5 u/ml

IA-2A: Not reported

Outcome measure and

effect sizes

FC peptide
(nmol/litre)

GADADb >
10U/ml

IA-2Ab alone
LADA: B — (n=6)

FC peptide
(nmol/litre)

GADADb >
10U/ml

IA-2Ab alone
LADA: C — (n=5)

FC peptide
(nmol/litre)

GADAb >
10U/ml

IA-2Ab alone

0.63 (0.42-
0.77)

0(0.0)

0.82 (0.65-
1.28)

0. (0.0)

0.83 (0.77-
0.93)

2

1(20.0)

Comments
Supported
by a Grant-
in-Aid for
Scientific
Research
from the
Ministry of
Education,
Culture,
Science,
Sports and
Technology.

Risk of bias:
n/a




Table 15: PASCHKE 2013 (307)

Reference

A Paschke,
Agata Grzelka,
Agnieszka
Zawada, and
Dorota
Zozulinska-
Ziolkiewicz.
Clinical
characteristics
and
autoantibody
patternin
newly
diagnosed
adult-onset
autoimmune
diabetes.
Pol.Arch.Med.
Wewn. 123
(7-8):401-408,
2013.

REF ID:
PASCHKE
2013

Study type

Observational:
cross-sectional
study

Poland

Number of
patients

n=344 LADA

Inclusion
criteria:

Newly
diagnosed
diabetes
diagnosis
within <3
months
before
hospitalisatio
n

Age of onset
218 years
Positivity for
21 anti-islet
autoantibodi
es (ICA,
GADA, IA-2A)
> 6 months
post-
diagnosis

Exclusion
criteria:
None
mentioned

Patient characteristics
ADULTS

DIABETES TYPE:

LADA (split by age at diagnosis)

Age Age
<35 235
(but n=66
>18
years)
n=278
Age at 25.2 42.6
onset, years  (4.9) (7.1)
mean (SD)
Male % 68% 55%
BMI, mean 22.9 23.4
Duration of 8.2 6.5
disease, (11.9) (5.2)
mean weeks
(SD)

Drop-outs/missing data: none

Diagnostic
markers assessed

Length of
follow-up
LADA: n/a

GAD

1A-2A

ICA

C-peptide

Cut-offs for
positivity
Determined by
using JDF
reference sample

Outcome measure and effect
sizes (baseline)

LADA

C-peptide, <35years: 1.15

fasting, (0.89)

ng/ml (SD)  >35 years: 1.06
(0.61)

C-peptide, <35years: 2.14

stimulated, (1.69)

ng, ng/ml >35 years: 1.59

(SD) (0.76)

1 Ab n=64 (19%)

2 Abs n=112 (33%)

3 Abs n=168 (49%)

GADA+ 90.7%

ICA 79.1%

1A-2A 60.5%

The most common 2-Ab
combination was GADA + ICA

The presence of multiple auto-
Abs was associated with
younger age, lower fasting and
stimulated C-pep, and shorter
duration of symptoms.

Comments
Funding:
None
mentioned

Risk of bias:
n/a

no missing
data
retrospect
data
collection
from
patient
records




Table 16: ROGOWICZ 2014 (323)

Reference

A Rogowicz-
Fontczak, D
Zozulilska-
Ziolkiewicz,
Monika
Litwinowicz,
Pawel
Niedzwiecki,
Krystyna Wyka,
and Bogna
Wierusz-
Wysocka. Are
zinc
transporter
type 8
antibodies a
marker of
autoimmune
thyroiditis in
non-obese
adults with
new-onset
diabetes?
EUR.J.ENDOCRI
NOL. 170
(4):651-658,
2014.

REF ID:
ROGOWICZ
2014

Study type

Observational:
cross-sectional
study

Poland

Number of patients

n=80 diabetes (n=56
LADA)

Inclusion criteria:
Diagnosis of
diabetes (WHO
criteria)

Newly diagnosed
Non-obese
Caucasian race
Age 35— 65 years.

Exclusion criteria:
BMI 230 kg/m2
Cancer

Hepatic failure

Diagnosed HepB or
HepC virus

Renal failure
Chronic pancreatitis
Anaemia

Use of drugs
affecting glucose
metabolism

History of alcohol
abuse

Patient characteristics

ADULTS
DIABETES TYPE:
LADA
LADA adults
n=56
Age mean 42years
Male 59%
HbAlc, % 11.4 (2.4)
(SD)

Diagnostic
markers
assessed

Length of
follow-up
LADA: At

GAD diagnosis
ICA

IA-2A

ZnT8

Fasting C-peptide

Stimulated C-

peptide

Cut-offs for
positivity

ICA: >5 JDF units
GAD: >10 U/ml
IA-2A: >20 U/ml
ZnT8: WHO
standard curve

Outcome measure and

effect sizes
LADA adults

Fasting C-pep,
ng/ml (SD)

Stim C-pep,
ng/ml (SD)
GADA+

ICA

1A-2A

ZnT8A

ZnT8+ /GAD+
ZnT8+ /ICA+
ZnT8+ /IA-2A
ZnT8-/GAD+
ZnT8- /ICA+
ZnT8- /IA-2A
Titres, median:
GADA (U/ml)

ICA (JDF)

IA-2A (U/ml)

Comments
Funding:
Poznan
University
of Medical
Sciences,
Poland.

1.1 (0.6)

1.7 (1.0)

83.9%

62.5% Risk of bias:
42.8% n/a

33.0%

84.2%

89.4%

47.3%

83.8%

51.4%

41.6%

522.3
(ZnT8+)
282.8
(ZnT8-)

80 (ZnT8+)
20 (znT8-)
19.1
(ZnT8+)
17.3 (ZnT8-
)




Table 17: ROH 2013 xxxxx (308)

Reference

MO Roh, Chan
Hee Jung, Bo
Yeon Kim, Ji Oh
Mok, and Chul
Hee Kim. The
prevalence and
characteristics
of latent
autoimmune
diabetes in
adults (LADA)
and its relation
with chronic
complications
in a clinical
department of
a university
hospital in
Korea. Acta
Diabetol. 50
(2):129-134,
2013.

REF ID: ROH
2013

Study
type
Observat
ional:
retrospe
ctive
case-
series

Korea

patients
were
diagnose
d based
on the
presence
of GADA
markers
and so
the
useful
data for
this
study is
the titres
of the

Number of
patients

Total n=323
n=37 type 1
diabetes

n=17 LADA

n=268 type 2
diabetes

Inclusion
criteria:

type 1 diabetes
(insulin
dependent < 6
months after
diagnosis)
LADA (GADA+
but insulin
independent
during first 6
months from
DX irrespective
of age

type 2 diabetes
(GADA- and
insulin
independent 26
months from

Patient characteristics
ADULTS

DIABETES TYPE:

LADA

type 1 diabetes

type 2 diabetes

Typel LADA type 2
diabete =17 diabete
s s
n=37 n=268
Age, 29 40.2 48.7
years (10.7) (14.0) (16.1)
(SD)
Age at 26.1 32.8 44.6
onset, (11.4) (8.1) (13.8)
years
(SD)
Disease 1.5(0- 4(0- 1(0-
duration, 19) 17) 43)

years,

Diagnostic
markers assessed
LADA:

Stim C-peptide
fC-PEPTIDE

GAD

Type 1 diabetes:
Stim C-peptide
fC-PEPTIDE

GAD

type 2 diabetes:
Stim C-peptide
fC-PEPTIDE
GAD

Cut-offs for
positivity

C-PEPTIDE+
(fasting):
<0.6ng/ml
GADA+: not
reported

Length
of
follow-
up

n/a

Outcome measure and effect
sizes

Type 1 diabetes

GADA titre, 0.08 (0.01
U/ml, median -91.9)
(range)

fC-peptide titre, 0.33 (0.01
ng/ml, median —2.13)
(range)

StimC-petide 0.83 (0.01
titre, ng/ml, -7.22)
median (range)

LADA

GADA titre, 6.0 (1.5—
U/ml, median 114.85)
(range)

fC-peptide titre, 0.39 (0.01
ng/ml, median -9.67)
(range)

StimC-petide 0.62 (0.01
titre, ng/ml, —8.64)
median (range)

type 2 diabetes

GADA titre, 0.07 (0.01
U/ml, median -1.41)
(range)

Comments

Funding:
None
mentioned

Risk of
bias:

n/a

no
missing
data
retrospect
data
collection
from
patient
records




Reference

Study Number of

type patients

markers  diagnosis).
Exclusion
criteria:
None given

Table 18: SHISHIKURA 2014 (324)

Reference

K. Shishikura,
K. Tanimoto, S.
Sakai, Y.
Tanimoto, J.

Terasaki, and T.

Hanafusa.
Association
between
skeletal muscle
mass and
insulin
secretion in
patients with
type 2 diabetes
mellitus.
Endocr.J. 61

Study type

Observational:
cross-sectional
study

Japan

Number of
patients
n=138 type
2 diabetes

Inclusion
criteria:
type 2
diabetes
Attending
hospital for
treatment

Exclusion
criteria:

Patient characteristics
median
(range)

Patient characteristics

Adults

DIABETES TYPE:
type 2 diabetes

type 2 diabetes adults

n=138

Age mean
Male
BMI

Medicatio
n use

62 years
62%

25 kg/m2
None: 9%

Oral hypoglycaemic
agent: 42%

Length

of
Diagnostic follow-
markers assessed up

Diagnostic
markers Length of
assessed follow-up

type 2 diabetes: n/a
Stimulated C-
peptide

Cut-offs for
positivity
C-peptide: not
mentioned.

Outcome measure and effect
sizes

fC-peptide titre, 2.18 (0.01
ng/ml, median -14.3)
(range)

StimC-petide 5.33 (0.01
titre, ng/ml, -28.2)

median (range)

Outcome measure and
effect sizes

type 2 diabetes adults
Stim C- Male: 4.9

peptide, Female: 4.1
mg/mL

Comments

Comments

Funding:
None
mentioned

Risk of bias:
n/a

no missing
data

consecutive
recruitment




Reference
(3):281-287,
2014.

REF ID:
SHISHIKURA
2014

Study type

Number of
patients

Detection of
anti-GADA
History of
gastrectomy
Using a
cardiac
pacemaker
or
implanted
defibrillator
Use of
steroid
hormones
Renal
insufficiency
cachexia

Table 19: SORGJERD 2012 xxxxx (87)

Reference

E. P. Sorgjerd, F.

Skorpen, K.
Kvaloy, K.

Midthjell, and V.

Grill. Time
dynamics of
autoantibodies

Study type

Observational:
prospective
case-series
study

Nord-

Number of
patients

HUNT 2:
n=120 type
1 diabetes
and n=120
LADA.

Diagnostic

markers Length of  Outcome measure and
Patient characteristics assessed follow-up effect sizes
Insulin: 23%
Agent + insulin: 25%
Drop-outs/missing data: none
Diagnostic
markers Length of Outcome measure and effect
Patient characteristics assessed follow-up sizes
Adult with: FC-peptide, Prospectiv.  Pattern of antibody positivity
type 1 diabetes GADA e data in LADA influences phenotype:
LADA IA-2A (the latter ;’:Ga'\il’;d 17/161 L];“DA Cf’;ez were )
. . to  positive for antibodies other
t 2 diabet only in HUNT3).
UGS HUNT3;  than GADA.
o ) 10-13 1/17 of these cases was
Classification of diabetes: years GADA-. LADA cases positive

Comments

Comments
Funding:
The Liaison
committee
of the
Central
Norway
Regional




Reference

are coupled to
phenotypes and
add to the
heterogeneity
of autoimmune
diabetes in
adults: the
HUNT study,
Norway.
Diabetologia 55
(5):1310-1318,
2012.

REF ID:
SORGJERD 2012

Study type
Trondelag
county in
Norway

Number of
patients
HUNT 3:
n=147 TID
and 85 LADA

HUNT2 and
HUNT3:
n=302 type
2 diabetes.
The HUNT
study
consists of
three health
surveys
performed
in 1984-
1986 (HUNT
1), 1995-
1997
(HUNT2) and
2006-2008
(HUNT3).
The cases
that formed
the basis of
this analysis
were
collected
from HUNT2
and HUNT3
surveys.

Adult

Patient characteristics

type 1 diabetes if they started
insulin treatment within 12
months of diagnosis and were: (1)
antibody-positive, or (2)
antibody-negative but with
fasting C-peptide
levels<150pmol/litre.

Type 1 diabetes cases were
divided into two subgroups based
on the median onset, which was
24 years. Groups were termed
young-onset type 1 diabetes and
adult-onset TID.

LADA if they were antibody
positive and had not been
treated with insulin within 12
months of diagnosis. No age limit
was set for LADA.

type 2 diabetes if GADA-negative
and had not been treated with
insulin within 12 months of
diagnosis.

Comparison of clinical
characteristics in HUNT2 for LADA
patients who participated both in
HUNT2 and HUNT3 and who
became either antibody-negative
or stayed antibody-positive at
HUNT3

Diagnostic
markers
assessed

Additional
antibody
measurements:
Serum samples
from diabetic
cases classified
as LADA or type
1 diabetes were
analysed for 1A-
2A (if not done
already in
HUNT3) as well
as for ZnT8A.
Serum samples
from HUNT2
were used to
analyse
antibodies in
cases classified
as LADA and
type 1 diabetes
inn HUNT3 but
with no
diagnosis of
diabetes in
HUNT2.

Cut-offs for
positivity

Fasting serum C-

Length of
follow-up
follow-up)
on 44
LADA, 59
type 1
diabetes
and 302
type 2
diabetes
cases from
HUNT2 and
31 LADA
and 24
type 1
diabetes
incident
cases from
HUNT3

Outcome measure and effect
sizes

for 2 or 3 Abs (10%, n=16) had
a higher GADA titre (p<0.001)
and higher non-fasting blood
glucose (p=0.011) vs. those
positive only for 1 Ab.

A majority of diagnosed LADA
cases lose antibody positivity:
After 10-13 years, in HUNT3, a
majority of LADA cases (26 of
44, 59%) were now negative
for all three antibodies.

Twenty eight cases out of 59
type 1 diabetes (47%) were
already antibody-negative in
HUNT2, whereas 31 cases
(53%) were antibody-negative
in HUNT3. In contrast to LADA,
only three cases (6%) with
type 1 diabetes who were
positive in HUNT2 had lost
positivity in HUNT3.

Comparing LADA patients who
became antibody-negative
with those with type 2
diabetes: LADA patients had
less preserved C-peptide levels
compared with those with
type 2 diabetes (median [min-
max]: 492 [30-1,354] vs 700.5

Comments
Health
Authority
and the
ntnu and
the liaison
committee
of St Olav’s
Hospital
Trust and
the faculty
of
Medicine
NTNU

Risk of
bias:
n/a




Reference

Study type

Number of
patients
population
aged >20
years). No
age limit
was set for
LADA.

Exclusion
criteria:

None given

Patient characteristics

Antibody
negative,
HUNT3
n=26
Sex 46.2 (12)
(male), %
(n)
Age at 53.5 (42-
onset, 75)
(years)
Duration 7.5 (1-
of 20)
diabetes
(years)

Antibody
-positive,
HUNT3
n=18

55.6 (10)

44.5 (21-
60)

8.0 (1-
43)

Clinical characteristics of incident
LADA cases from HUNT3 who
were either antibody-negative or
antibody-positive in HUNT2.

Antibody-

negative

Antibody-
positive

Diagnostic
markers
assessed
PEPTIDE: <150
pmol/litre

GADA-negative:
Ab- index (ai)
relative to a
standard serum.
Lower limit was
0.01 ai; no upper
limit was
defined. An
index of > 0.08
antibody index
(ai) was
considered
positive.

IA-2A+: A value
of 2 0.11 ai was
considered
positive (method
range, 0.01-3.00
ai).

ZnT8A: A value
of >0.08 ai was
considered
positive (method
range >0.01ai)

Length of
follow-up

Outcome measure and effect

sizes

[30-2,059]; p=0.009).

Ab- HUNT3
C-peptide
(pmol/litre
)

GADA titre
(ai)

I1A-2A titre
(ai)

ZnT8A titre
(ai)

Ab+ HUNT3
C-peptide
(pmol/litre
)

GADA titre
(ai)

1A-2A titre
(ai)

ZnT8A titre
(ai)

LADA Ab-
C-peptide
(pmol/litre
)

492 (30-1,384)

0.11 (0.08-0.46)

<0.01 (<0.01-
0.07)

0.01 (<0.01-
0.04)

118.5 (30-588)

0.51 (0.07-2.43)

0.01 (<0.01-
0.93)

0.01 (<0.01-
0.93)

986 (290-2,144)

Comments




Reference Study type

Table 20: WILMOT 2013 (309)

Reference Study type
H. Wilmot- Observational
Roussel, D. J. : Cross-
Levy, C. Carette, sectional
S. Caillat-
Zucman, C.
Boitard, J.
France

Number of
patients

Number of
patients

n=430

Inclusion
criteria:

type 1 diabetes
At least 10

Patient characteristics

n=10 n=21
Sex 50 (5)
(male)
, % (n)
Age at 70 (57-80)
onset,
(years

)

Patient characteristics

Type 1 diabetes adults
DIABETES TYPE:
type 1 diabetes

52.4 (11)

55 (31-79)

Diagnostic

markers Length of

assessed follow-up
Diagnostic Length of
markers assessed  follow-up

Type 1 diabetes: n/a
GAD
1A-2

Cut-offs for

Outcome measure and effect
sizes

GADA titre  0.12 (0.08-1.09)
(ai)

1A-2A titre 0.018 (<0.01-
(ai) 0.06)

ZnT8A titre  <0.01 (<0.01-
(ai) 0.18)

LADA Ab+

C-peptide 587 (48-1496)
(pmol/litre

)

GADA titre  1.17 (0.1-2.09)
(ai)

IA-2A titre  0.02 (<0.01 to
(ai) >3.0)

ZnT8A titre  0.01 (<0.01-
(ai) 0.46)

Outcome measure and
effect sizes

Type 1 diabetes adults

No Ab+ n=189

(44%)
1 Ab+ n=180
(GAD+ or IA- (42%)

2+)

Comments

Comments

Funding:
None
mentioned

Risk of bias:
n/a




Reference
Timsit, and D.
Dubois-
Laforgue.
Factors
associated with
the presence of
glutamic acid
decarboxylase
and islet
antigen-2
autoantibodies
in patients with
long-standing
type 1 diabetes.
Diabetes Metab.
39 (3):244-249,
2013.

REF ID: WILMOT
2013

Study type

Number of
patients

years duration
type 1 diabetes
diagnosis: age
<20 years,
and/or
presence of
ketosis, and/or
presence of
autoAbs at
onset of
diabetes, and
strict insulin
dependency
from onset.

Exclusion
criteria:

None given

Table 21: ZAMPETTI 2012A xxxxx (310)

Reference
S Zampetti, M

Study
type
Observati

Number of
patients

Total n=686

Diagnostic Length of
Patient characteristics markers assessed  follow-up
Type 1 diabetes adults positivity
n=92 Not mentioned.
Age median 33 (18 - 83)
(range) years
Male n=206
Disease 19 (10 -
duration, 65)
years, median
(range)
Age at 12 (1-70)
diagnosis, years
median (range)
HbAlc %, 7.9 (4.8 -
median (range) 15.8)
Drop-outs/missing data:
none
Length
of
Diagnostic follow-
Patient characteristics markers assessed up
ADULTS LADA: n/a

Outcome measure and
effect sizes

2 Ab+ n=61

(GAD+and IA-  (14%)

2+)

>1 Ab+ n=241
(56%)

Among patients with a
single detected AB+, GAD
was SS more prevalent than
1A-2 (71% vs 29%), p<0.0001

Outcome measure and effect
sizes

LADA

Comments

no missing
data
retrospect
data
collection
consecutive
patients in
the centre

Comments

Funding:




Reference
Capizzi, M
Spoletini, G
Campagna, G
Leto, L Cipolloni,
C Tiberti, E Bosi,
A Falorni, R
Buzzetti, and
NIRAD Study
Group. GADA
titre-related risk
for organ-
specific
autoimmunity in
LADA subjects
subdivided
according to
gender (NIRAD
study 6).
J.Clin.Endocrinol.
Metab. 97
(10):3759-3765,
2012.

REF ID:
ZAMPETTI 2012A

Number of
patients
n=236 LADA
n=450 type 2
diabetes

Study
type
onal:
Cross-
sectional
study

Inclusion criteria:

Italy
(NIRAD

cohort)
Exclusion

criteria:

None given
LADA

patients
were
diagnose
d based
on the
presence
of GADA
markers
and so
the useful
data for
this study
is the
titres of
the
markers

Patient characteristics
DIABETES TYPE:

LADA

type 2 diabetes

LADA
n=236
Age at 50.4
onset, (12.9)
years (SD)
Male n=123

type 2
diabete
s n=450

51.6
(10.8)

n=234

Diagnostic
markers assessed
GAD

1A-2

ZnT8

type 2 diabetes:
GAD

1A-2

ZnT8

Cut-offs for
positivity

1A-2+: not
reported

ZnT8+: not
reported
GADA+: 99th
percentile of
control subjects;
low titre = <32
a.u.; high titre =
>32 a.u. (32a.u.=
300 WHO units)

Length
of
follow-

up

Outcome measure and effect
sizes

High GADA titre n=116
Low GADA titre n=120
1A-2 n=98 (42%)
ZnT8 n=44 (32%)

type 2 diabetes

IA-2 13 (2.9%)

ZnT8 7 (1.6%)

Comments
NovoNordis
k, and
ONLUS of
Societa
Italiana di
Diabetologi
a.

Risk of bias:
n/a

no missing
data




Table 22: HILLMAN 2009 xxxxx (4)

Number of
Reference Study type patients
M. Hillman,  Observation  Total n=83
C.Torn, M. al study
Landin- (prospective TID: n=40
Olsson, and case series).
DISS study Participants LADA: n=43
group. The recruited
glutamic from a study  Inclusion
acid in a defined  criteria:
decarboxyla areain LADA:
se 65 southern newly
immunoglob  Sweden. diagnosed
ulin G diabetes.
subclass fulfilling the
profile diagnostic
differs criteria for
between LADA.
adult-onset Fee < SAveETs
type 1 o
diabetes and Classmed.
latent phenotypically
autoimmune a?‘ P 2
diabetes in diabetes
adults Positivity for

GADA

(LADA) up to

3 years after Without insulin

clinical treatment for at
onset. least 6 months
Clin.Exp.Im after clinical
munol. 157 onset.
(2):255-260, TID:

2009. Adult onset

patients (>18

Patient characteristics
Adult with:

Adult onset type 1 diabetes
LADA

Clinical data of the subject
at onset and C-peptide level
3 years after clinical onset.

TIDM LADA
Median (n=40)  (n=43)
(min-
max)

Gender 26/14 23/20
(male/f

emale)

Age at 28 (18- 36 (30-
clinical  65) 79)

onset,

(years)

BMI at 209 25.6

clinical  (15.2- (18.7-
onset 25.4) 46.6)
(kg/m2

Diagnostic
markers assessed
Non-fasting C-
peptide.

Total GADA
GADA IgG
subclasses (IgG1,
1gG2, IgG3, and
1gG4).

GADA IgM
Cut-offs for
positivity

Non-fasting C-
PEPTIDE:
Reference
interval was 0.25-
1.0 nmol/litre and
detection limit
was 0.13
nmol/litre.

Total GADA:

GADA IgG
subclasses (IgG1,
1gG2, 1gG3, and
IgG4).

GADA IgM

Length of
follow-up

Prospectiv
e data
obtained
(HUNT2 to
HUNTS3;
10-13
years
follow-up)
on 44
LADA, 59
type 1
diabetes
and 302
type 2
diabetes
cases from
HUNT2
and 31
LADA and
24 type 1
diabetes
incident
cases from
HUNT3

Outcome measure and effect sizes

IgM and 1gG subclasses in type 1
diabetes

SS decrease of mean rank in GADA
levels (1gG1, IgG2, IgG3 and IgG4 and
IgM levels).

The decreasing trend was NS in total
GADA, even though the pattern was
similar to the 1gG1 subclass level.

IgM and 1gG subclasses in LADA: SS
decrease in GADA IgM levels 3 years
after clinical onset, but no decrease
in mean rank of any GADA IgG
subclasses or total GADA.

Comparison of levels between the
groups:

LADA group SS >IgG3 and 1gG4 at
clinical onset vs. type 1 diabetes. The
diff. between the groups increased
further with longer duration for the
1gG3 subclass, while the 1gG4
subclass maintained approximately
the same diff. between

the groups. A SS diff. in levels of IgG2
was seen after a year and sustained
up to 3 years after diagnosis.

All the GADA 1gG subclass levels
decreased in the group of type 1
diabetes over time

GADA was more sustained in LADA

Comments
Funding:
The
Swedish
Medical
Research
Council
and funds
from
Region
Skane

Risk of
bias:
n/a




Number of
patients
years).

Reference Study type

Initiated on
insulin
treatment at
diagnosis
Classified
clinically as type
1 diabetes

REF ID:
HILLMAN
2009

Exclusion
criteria:

None given

Table 23: MCDONALD 2011 xxxxx (85)
Number of
Reference Study type patients
T.McDonald, K. Observational: Total n=616
Colclough, R. cross-sectional n=98 type 1
Brown, B. study diabetes —
Shields, M. but adults

Patient characteristics

Patient characteristics
ADULTS

DIABETES TYPE:

type 1 diabetes

MODY

Diagnostic Length of
markers assessed follow-up
Diagnostic
markers Length of
assessed follow-up
Type 1 n/a
diabetes:
GAD
1A-2

Outcome measure and effect sizes
patients over time

C-peptide levels in type 1 diabetes

and LADA: C-peptide levels were SS
lower in type 1 diabetes vs. LADA at
clinical onset and after 3 years. Only

LADA showed SS decrease over time.

Type 1 diabetes

C-pep (onset);
nmol/litre

0.22 (0.10-0.45)

C-pep (3
years);
nmol/litre

LADA

0.12 (0.10-1.10)

C-pep (onset);
nmol/litre

0.58 (0.38-2.80)

C-pep (3
years);
nmol/litre

0.44 (0.1-2.90)

Outcome measure and effect sizes
Type 1 diabetes
GAD+
1A-2+

24/98 (24.5%)
19/98 (94.5%)

Comments

Comments

Funding:
None
mentioned




Reference
Shepherd, P.
Bingley, A.
Williams, A.
Hattersley, and
Sian Ellard. Islet
autoantibodies
can discriminate
maturity-onset
diabetes of the
young (MODY)
from Type 1
diabetes.
Diabet.Med. 28
(9):1028-1033,
2011.

REF ID:
MCDONALD
2011

Study type
UK study

Number of
patients
and
adolescents
n=508
MODY

Inclusion
criteria:

Clinical
history of
diabetes
HbAlc
<6.0%

MODY
diagnosis by
genetic
testing

type 1
diabetes
diagnosis in
last 6
months

Exclusion
criteria:
None given

Patient characteristics

Type 1
diabete
s n=98
Age, years, 15 (12-
median 25)
(IQR)
Duration <6
of months
diabetes,
years,
median
(IQR)

MODY
n=508

36 (18-
50)

9 (4-25)

Diagnostic
markers
assessed

Length of
follow-up

MODY:
GAD
1A-2

Cut-offs
for
positivity
GAD+: 64
WHO
units/ml
(99th
percentile)

1A-2+: 15
WHO
units/ml
(99th
percentile;
lowest
calibrator)

Outcome measure and effect sizes

GAD+ and/or IA-2+
GAD+ and IA-2+

MODY
GAD+

1A-2+
GAD+ and/or I1A-2+

80/98 (82%)
37/98 (37.8%)

5 (1%)
0 (0%)
5/508 (1%)

Comments
Risk of
bias:

n/a




Table 24: SZEPIETOWSKA 2012 xxxxx (18)

Reference

B
Szepietowsk
a, A
Glebocka, U
Puch, M
Gorska, and
M
Szelachowsk
a. Latent
autoimmune
diabetes in
adults in a
population-
based
cohort of
Polish
patients
with newly
diagnosed
diabetes
mellitus.
Arch.Med.Sc
i. 8 (3):491-
495, 2012.

REF ID:
SZEPIETOWS
KA 2012

Study
type
Observ

ational:

Cross-
section
al
study

Polish
study

Number of
patients

Total n=205
n=19 LADA

n=186 type 2
diabetes

Inclusion
criteria:

Age 20-65
years

Primary care
physician and
diabetologists
identified
diabetes cases
during the
study period

Exclusion
criteria:

None given

Patient characteristics

ADULTS
DIABETES TYPE:
LADA
type 2 diabetes
LADA type 2
n=19 diabete
s
n=186
Age at 48.5 54.8
diagnos (9.4) (10.6)
is,
years
(SD)
M/F%  49/51 55/45
HbAlc, 7.9 7.2
% (SD) (3.2) (1.7)

Diagnostic markers
assessed

LADA:

fC-PEPTIDE

GAD

type 2 diabetes:
fC-PEPTIDE
GAD

Cut-offs for
positivity

C-PEPTIDE+
(fasting): specificity
88%, sensitivity:
0.01 pmol/ml

GAD+: >1 U/ml

Length of
follow-up

n/a

Outcome measure and effect sizes

LADA

fasting C-PEPTIDE,
pmol/litre (SD)

GAD+
type 2 diabetes

fasting C-PEPTIDE,
pmol/litre (SD)

GAD+

126.4 (127.9)

12/19 