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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 S

Tunisian

adults

(LADA):

identificatio

n of

autoimmune

markers.

Tunis Med

86 (4):316-

318, 2008.

Number of patients

Total n=100 T2D

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

e Insulin treatment required >6
months to 1% 6 years after
diagnosis

o Insulin required after failure of
oral therapy

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

Exclusion criteria:
o Age >80 years
e Diabetes caused by any

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

Diagnostic markers
assessed
e T2D:

0 GADA

o IA-2

0 ICA

Cut-offs for
positivity
None given

Length of
follow-up

n/a

Outcome measure and
effect sizes

T2D

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
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Reference

REF ID:
AMROUCHE
2008

Table 2: ANDERSEN 2014 (318)

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
predispose to

Study
type

Patient
characteristics

Number of patients

endocrinopathy or
pancreatopathy

e MODY or mitochondrial diabetes

e Diabetes with chromosomal
abnormalities

e Ketoacidosis within 1** 6 months

of diabetes

e |nsulin requirement after 6 years
of diabetes

e Any other indication of insulin
treatment

Study type

Observational
: Cross-
sectional
study

several
Scandanavian
registries
used, but
genotyping
done on
patients.

Number of patients
n=1317 adults

n=911 LADA

n=406 type 1 diabetes

(study also assessed non-
diabetic controls — not
included here)

Inclusion criteria:

LADA or type 1 diabetes
Diagnosis at >35 years of
age

LADA diagnosis: GADA
and sufficient B-cell
function at time of

Patient characteristics
ADULTS

DIABETES TYPE:

type 1 diabetes

LADA

Type 1 diabetes adults
n=406

Age 55 years
Age of 45 years
onset

Male 48%

HbAlc, % 8.5%

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
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Reference
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,
A Murat Tatli, F
Avci, and M
Uysal. The
effect of

Study type

Observational:
retrospective
case-series

Turkey

Number of patients
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

Inclusion criteria:

type 1 diabetes
(ADA criteria)

Patient characteristics

(SD)

LADA adults

n=911

Age 61 years
Age of 56 years
onset

Male 53%
HbAlc, % 7.5%

Patient characteristics
ADULTS

DIABETES TYPE:

type 1 diabetes

Type 1
diabetes
adults

Diagnostic
markers
assessed

Diagnostic
markers assessed
Type 1 diabetes:
GAD

ICA

Cut-offs for
positivity

Length of
follow-up

Length of
follow-up

At
diagnosis

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:
n/a
retrospective
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Reference Study type
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

Table 4: ARIKAN 2005 (102)

Reference

Ender Arikan,
Tevfik Sabuncu,
Esref M. Ozer,
and Husrev
Hatemi. The
clinical
characteristics
of latent
autoimmune
diabetes in
adults and its

Study type

Observational
Cross-
sectional
study. Study
carried out in
Turkey

Number of
patients

Developed
microvascular

complications(retin

opathy,
neuropathy,
nephropathy)

Had been tested
for markers: GAD,

and ICA.

Exclusion criteria:

None given

Number of
patients

n=54 adult

participants (39

females and 15

males) with type

2 diabetes
referred to a
hospital due to
poor glycaemic
control. (n=37
type 2 diabetes

and n=17 LADA —

Patient characteristics

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.

Classification of diabetes:

GADA-positive patients were
identified as LADA patients.

Comparison of the data

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

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.

(defined GADA positive patients had
as LADA) significantly lower BMI and

lower serum C-peptide value
than the GADA-negative
patients.

Comments

Comments

Funding: Not
given

Risk of bias:
n/a

S9]|qe31 92UBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL



STOZ ‘241Ua) 3Ul[aPIND [ed1Ul]) [BUONEN

Diagnostic
Number of markers Length of Outcome measure and effect
Reference Study type patients Patient characteristics assessed follow-up sizes Comments
relation with GAD+) between GADA-positive and — Cut-offs
chronic negative patients for
complications in Inclusion criteria: GAD+ GAD-  Positivity GAD+: 17/54 (31.5%)
LS ELLIE None given (LAD  (type
poor controlled ) o A) 2 Serum C-
Turkish patients Exclusion criteria: 17 disbe  PEPTIDE:
with Type 2 None given - .
: tes) not given

diabetes n=37
mellitus.
J.Diabetes Age (years) 56.6+ 59.8+ GAI?A-
Complications 6.7 6.7 positive:
19 (5):254-258, Age atonset,  45.1+ 50.8+ 12 U/ml
2005. (years) 5.8 8.0

Retinopathy 61.5 28.6

(%)

Nephropathy 84.6 50.0
REF ID: ARIKAN (%)
2005 Neuropathy 60.0 40.0

(%)

Table 5: BARKER 2014 (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-]CSC|h|<?0t, al: ' adults onset >18 years) Fasting C-pep and 5 Baseline f-C-pep, 0.30(0.38) Centro '
N. Hosszufalusi, ). prospective  subgroup DIABETES TYPE: Stimulated C-pep ~ Y€ars M (SD) n=1655 Internazionale
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Reference Study type

Ludvigsson, C. case-series
Mathieu, D.
Mauricio, M.
Nordwall, B. Van
Der Schueren, T.
Mandrup-
Poulsen, W. A.
Scherbaum, I.
Weets, F. K.
Gorus, N.
Wareham, R. D.
Leslie, and P.
Pozzilli. Age-
dependent
decline of beta-
cell function in
type 1 diabetes
after diagnosis: a
multi-centre
longitudinal
study. Diabetes
Obes. Metab. 16
(3):262-267,
2014.

7 European
registries

REF ID: BARKER
2014
Table 6: BODALSKA 2006 (52)

Reference Study type

Number of
patients

Total
n=3929 type
1 diabetes
adults,
young
people, and
children

Inclusion
criteria:
type 1
diabetes
(ADA and
WHO
criteria)

Exclusion
criteria:
None given

Number of
patients

Patient characteristics
type 1 diabetes

Type 1
diabetes
adults
n=1665
Age of Mean 29.3
onset years (SD
(baseline) 8.0)
Male n=818
HbAlc, %  11.1(2.8)
(SD)

Patient characteristics

Diagnostic
markers assessed

Length of
follow-up
(results not given

in study due to

very small

number of stim C-

pep mmts made)

Cut-offs for
positivity

C-pep: detection
limit 0.01 nM

Diagnostic markers
assessed

Length of
follow-up

Outcome measure and effect
sizes

1-year C-pep, nM 0.30 (0.36)
(SD) n=455
5-year C-pep, nM 0.17 (0.33)
(SD) n=202

Outcome measure and effect sizes

Comments
Studi Diabete.

Risk of bias:
n/a

lots of missing
data at
follow-up

Comments
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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 (46-9+9.9 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-
peptide: detection
threshold was

Outcome measure and effect sizes

Whole population (n=56)

ICA+ n (%) 11/56
(19.6)
Titre (JDF
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
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Reference Study type

Table 7: BELL 2004 (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.

Study type

Observational
cross-sectional
study.

REF ID: BELL
2004

Number of
patients

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 type 2
(n=39)  diabetes
(n=39)
Age (y) 60.1+1. 60.1+1.6
9
Duration 10.0+1. 10.6%+1.0

Patient characteristics

Diagnostic markers
assessed

Length of
follow-up

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-
4.0ong/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
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Reference

Study type

Table 8: HAMPE 2013 (302)

Reference

CS. Hampe,
Murray E.
Maitland, Lisa K.
Gilliam, Thanh
H. T. Phan, lan
R. Sweet, Jared
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
and inhibition of
enzyme activity.
Endocr Pract 19
(4):663-668,
2013.

Study type

Observational
: Cross-
sectional
study

USA

Number of patients

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

medication

Patient
characteristics

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)

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

Drop-outs/missing data:

Diagnostic markers
assessed

Diagnostic
markers assessed
Type 1 diabetes:
GADG65

Cut-offs for
positivity

GADG5 (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 Comments

Outcome measure and

effect sizes Comments

Type 1 diabetes adults Funding:

GADG5+ 45% Il etite
ADA.

GAD65+ 400 U/mL

patients titre, (range '

U/ml, median  142- R!Sk of

250,000)  bias:

High titre n=10 nfa

(22000 U/mL) no Mmissing
data

There was NS correlation
between GADG5 titre and
age at onset, duration of
diabetes, gender, or age at
sampling.

S9]qe3 9JUBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL



14

STOZ ‘241Ua) BUIAPIND [eD1Ul]D [BUONEN

Reference

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
prevalent with
a broad clinical
phenotype:
Action LADA 7.
Diabetes Care
36 (4):908-913,
2013

REF ID: HAWA

Study type

Observational:
cross-sectional
study

9 European
countries

Number of patients  Patient characteristics

none

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

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

Diagnostic Length of
markers assessed  follow-up
Diagnostic Length of

Patient characteristics

ADULTS

DIABETES TYPE:

type 1 diabetes (started insulin
at diagnosis, and all Ab+)

LADA (free of insulin >6 months
post-diagnosis, and Ab+)

Type 1 LADA
diabete =37
S 7
n=114
Age, years 44.1 51.9
mean
M/F % 52% 50%
Age at 41.8 49.7
onset, mean
years
BMI, mean 25.6 28.6
Duration of  1.93 2.37
disease,
mean years

Drop-outs/missing data: none

markers assessed follow-up
Type 1 diabetes: n/a

GAD

I1A-2A

ZnT8A

LADA:
GAD
1A-2A
ZnT8A

Cut-offs for
positivity
Determined by
using standard
curve end-point

Outcome measure and
effect sizes

Outcome measure and
effect sizes (baseline)

Type 1 diabetes

GAD high 79.8%
titre

GAD+/IA-

2A+, and
ZnT8A+

13.2%

LADA

GAD high 78.5%

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

9.0%

Type 1 diabetes
patients vs. LADA:
type 1 diabetes were
younger, lower age of
onset.

NS difference in
number of patients
with high GAD titre.

Comments

Comments

Funding:
EU and
DeveloGen

Risk of
bias:
n/a

no
missing
data

S9]|qe31 92UBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL



ST

Reference
2013

STOZ ‘241Ua) BUIAPIND [eD1Ul]D [BUONEN

Study type

Table 10: HOPE 2013 (320)

Reference

S. V. Hope, A. G.
Jones, E.
Goodchild, M.
Shepherd, R. E.
J. Besser, B.
Shields, T.
McDonald, B. A.
Knight, and A.
Hattersley.
Urinary C-
peptide
creatinine ratio

detects absolute

insulin
deficiency in

Type 2 diabetes.

Study type

Observational
: Cross-
sectional
study

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

Patient characteristics

Patient characteristics
ADULTS

DIABETES TYPE:

type 2 diabetes

type 2 diabetes adults
n=191

Age median, 73.5
(IQR) years (67
-78)
Male 63%
Disease 13.5
duration, years (9-

median (IQR) 19)

Diagnostic

markers assessed

Diagnostic
markers assessed
type 2 diabetes:
UCPCR

Cut-offs for
positivity
UCPCR: £0.2
nmol/mmol

Length of
follow-up

Length of
follow-up

n/a

Outcome measure and
effect sizes

type 2 diabetes adults

UCPCR, <0.2 n=24
nmol/mmol (13%)

Outcome measure and
effect sizes (baseline)

Comments

Comments

Funding:
NIHR and
other non-
pharma
sponsors.

Risk of
bias:
n/a

a few
missing
data
(small,
<10%)
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Reference
Diabet Med 30
(11):1342-1348,
2013.

Study type

REF ID: HOPE
2013

Table 11: HUANG 2013 (304)

Reference Study type

Observational:
cross-sectional

G Huang, Yufei
Xiang, Lingling

Pan, Xia Li, study
Shuoming Luo,
and Zhiguang
Zhou. Zinc China — 46
transporter 8

centres

autoantibody
(znT8A) could
help
differentiate
latent
autoimmune
diabetes in
adults (LADA)
from
phenotypic type
2 diabetes
mellitus.
Diabetes.Metab
.Res.Rev. 29

Number of patients
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
(WHO criteria)

No incidence of
ketosis or
ketoacidosis
within 6 months
of disease onset
Insulin
independence
for 26 months

Diagnostic Length of Outcome measure and

Patient characteristics markers assessed  follow-up effect sizes
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

type 2 diabetes adults
DIABETES TYPE:

type 2 diabetes

and LADA within the
type 2 diabetes group
type 2 diabetes adults
n=3062

Age median, 51.3

(range) years (30
- 88)

Male n=1782

Drop-outs/missing data:
none

markers assessed follow-up

type 2 diabetes n/a
and LADA:

GADA

1A-2A

ZnT8

Cut-offs for
positivity

Healthy control
group values used

sizes

type 2 diabetes adults
ZnT8

GADA

1A-2A

ZnT8+ /GADA+
ZnT8+/IA-2A+
GADA+/IA-2A+

ZnT8+ /GADA+/IA-2A+

For LADA diagnosis:
ZnT8 and/or GADA

For LADA diagnosis:
ZnT8 and/or IA-2A

For LADA diagnosis:
GADA and or IA-2A

For LADA diagnosis:
GADA and or IA-2A

1.99%
6.43%

1.96%
0.20%
0.26%
0.32%

0.49%
7.74%

3.20%

7.58%

8.62%

Comments

Comments

Funding: A
number of
non-pharma
sources.

Risk of bias:
n/a

no missing
data
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Reference
(5):363-368,
2013.

REF ID: HUANG
2013

Table 12: MAHADEB 2014 (305)

Reference

YP. Mahadeb, D
Gruson, Martin
Buysschaert, and
Michel P.
Hermans. What
are the
characteristics of
phenotypic type
2 diabetic
patients with
low-titre GAD65
antibodies? Acta
Diabetol. 51
(1):103-111,
2014.

REF ID:
MAHADEB 2014

Study type

Study type

Observational

: Cross-
sectional
study

USA

Number of
patients

Exclusion
criteria:

Secondary
diabetes mellitus

Pregnant

Malignant
disease

Number of
patients

n=524 type 2
diabetes

Inclusion
criteria:

type 2 diabetes
(criteria of
Expert
Committee on
the Diagnosis
and
Classification of
Diabetes)

Exclusion
criteria:

None given

Patient characteristics

Patient characteristics

type 2 diabetes adults
DIABETES TYPE:
type 2 diabetes

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:

Diagnostic
markers assessed

Diagnostic
markers assessed
type 2 diabetes:
GADA

Cut-offs for
positivity

GADA (high titre):
based on healthy
individuals. LADA
cases were
considered as
those with GADA
titres >59Ul/litre
(UKPDS cut-off)

Low titre GADA+ =
10-59U1/litre
(based on UKPDS
and healthy

Length of
follow-up

Length of
follow-up

n/a

Outcome measure and effect
sizes
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)

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

Comments

Comments

Funding: NIH
and ADA.

Risk of bias:
n/a

no missing
data

consecutive
recruitment
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Reference

Study type

Number of
patients

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
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

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)

Inclusion
criteria:
type 1
diabetes
group: clinical
diagnosis
based on
history of
documented
DKA, insulin
use up to 3
years after
diagnosis,

Patient characteristics
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%

Disease 16 (9)

duration,

years, mean

(SD)

Age at 20 (9)

diagnosis,

mean (SD)

BMI, kg/m2. 24 (3)

Mean (SD)

Drop-outs/missing data:
none

Diagnostic
markers assessed
individuals value in
this study).

Diagnostic
markers assessed
Type 1 diabetes:
GADA

C-peptide

Cut-offs for
positivity

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

Length of
follow-up

Length of
follow-up

n/a

Outcome measure and
effect sizes

Outcome measure and
effect sizes

Type 1 diabetes adults

GADA+ n=44
(48%)

C-peptide, 0.17

nmol/litre (SD)  (0.03)

Comments

Comments

Funding: FIPE.

Risk of bias:
n/a

no missing
data

consecutive
recruitment
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Reference

Reference

S Murao, S
Kondo, J
Ohashi, Y Fujii, |
Shimizu, M
Fujiyama, K
Ohno, et al.
Anti-thyroid
peroxidase
antibody, IA-2
antibody, and
fasting C-
peptide levels
predict beta cell
failure in
patients with
latent

Study type

Table 14: MURAO 2008 (128)

Study type

Observational
study —
prospective
case-series

Number of
patients
fasting
baseline C-pep
<0.3
nmol/litre.

Exclusion
criteria:

None given

Number of
patients

Total n=57
LADA.

n=42/57
completed the
5 year follow-

up.

Inclusion
criteria for
LADA
patients:
Presence of
GADAD.

Without

Patient characteristics

Patient characteristics
ADULT (age>20 years)
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

Diagnostic Length of
markers assessed  follow-up
Length
of
Diagnostic markers follow-
assessed up
LAD: 5 years
follow

Fasting C-peptide
Postprandial C-peptide ~ YP-
GADAb

1A-2A

Cut-offs for positivity

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

Outcome measure and
effect sizes

Outcome measure and
effect sizes

LADA: A — (n=31)

FC peptide 0.63 (0.42-
(nmol/litre) 0.77)
GADADb > 5

10U/ml

IA-2Ab alone 0(0.0)
LADA: B — (n=6)

FC peptide 0.82 (0.65-
(nmol/litre) 1.28)
GADADb > 1

10U/ml

Comments

Comments

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

Technology.
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Reference Study type
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

Table 15: PASCHKE 2013 (307)

Reference Study type

A Paschke,
Agata Grzelka,

Observational:
cross-sectional

Agnieszka study
Zawada, and

Dorota

Zozulinska-
Ziolkiewicz.

Clinical

characteristics

and

autoantibody

pattern in

Poland

Number of
patients Patient characteristics
insulin
ISR LU y—— 58.5 (47-67)
at the time of .
registration diabetes
and 12 onset
months after (vears)
the diagnosis.  Group C
Exclusion Age at
criteria: diabetes
None onset
mentioned (years)
Number of
patients Patient characteristics
n=344 LADA ADULTS
DIABETES TYPE:
Inclusion LADA (split by age at diagnosis)
criteria:
Newly
diagnosed
diabetes
diagnosis
within <3
months
before

Age Age

Diagnostic markers

assessed

GADAb+: >1.5 u/ml

IA-2A: Not reported

Diagnostic

markers assessed

LADA:
GAD
1A-2A

ICA
C-peptide

Cut-offs for
positivity
Determined by
using JDF

Length of
follow-up

n/a

Length
of
follow-

Outcome measure and
up effect sizes

IA-2Ab alone

0. (0.0)

LADA: C — (n=5)

FC peptide
(nmol/litre)

GADADb 2
10U/ml

IA-2Ab alone

LADA
C-peptide,

0.83 (0.77-

0.93)

2

1(20.0)

Outcome measure and effect
sizes (baseline)

<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%)

Comments

Risk of bias:

n/a

Comments

Funding:
None
mentioned
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Reference

newly
diagnosed
adult-onset
autoimmune
diabetes.
Pol.Arch.Med.
Wewn. 123
(7-8):401-408,
2013.

REF ID:
PASCHKE
2013

Study type

Table 16: ROGOWICZ 2014 (323)

Reference

A Rogowicz-
Fontczak, D
Zozulilska-
Ziolkiewicz,
Monika
Litwinowicz,
Pawel
Niedzwiecki,
Krystyna Wyka,

Study type

Observational:
cross-sectional
study

Poland

Number of Diagnostic Length of
patients Patient characteristics markers assessed follow-up
hospitalisatio <35 >35 reference sample
n (but n=66
Age of onset >18
>18 years years)
Positivity for n=278
21 anti-islet  Age at 25.2 42.6
autoantibodi  onset, years  (4.9) (7.1)
es (ICA, mean (SD)
ey ) % 68% 55%
> 6 months
post-
diagnosis BMI, mean 22.9 234
Duration of 8.2 6.5
Sdlsen disease, (11.9) (5.2)
criteria: mean weeks
None (SD)
mentioned Drop-outs/missing data: none
Diagnostic
markers Length of
Number of patients  Patient characteristics assessed follow-up
n=80 diabetes (n=56 ADULTS LADA: At
LADA) DIABETES TYPE: GAD diagnosis
LADA ICA
IA-2A
Inclusion criteria: ZnT8
Diagnosis of Fasting C-peptide
diabetes (WHO LADA adults  Stimulated C-
criteria) o6 peptide

Outcome measure and effect

sizes (baseline)

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.

Outcome measure and

effect sizes

LADA adults

Fasting C-pep, 1.1(0.6)
ng/ml (SD)

Stim C-pep, 1.7 (1.0)
ng/ml (SD)

GADA+ 83.9%
ICA 62.5%
IA-2A 42.8%

Comments

Risk of bias:

n/a

no missing
data
retrospect
data
collection
from
patient
records

Comments

Funding:
Poznan
University
of Medical
Sciences,
Poland.

Risk of bias:

n/a
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Reference Study type
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

Table 17: ROH 2013 (308)

Study
Reference type
MO Roh, Chan Observat
Hee Jung, Bo ional:
Yeon Kim, JiOh  retrospe

Number of patients  Patient characteristics

Newly diagnosed Age mean 42years
Non-obese Male 59%
Caucasian race HbA1c, % 11.4 (2.4)
Age 35 — 65 years. (SD)

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
Number of
patients Patient characteristics
Total n=323 ADULTS
n=37 type 1 DIABETES TYPE:
diabetes

Diagnostic
markers Length of
assessed follow-up
Cut-offs for
positivity
ICA: >5 JDF units
GAD: >10 U/ml
IA-2A: >20 U/ml
ZnT8: WHO
standard curve
Length
of
Diagnostic follow-
markers assessed up
LADA: n/a

Stim C-peptide

Outcome measure and

effect sizes
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)

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-
)

Outcome measure and effect

sizes

Type 1 diabetes

GADA titre,
U/ml, median

0.08 (0.01
-91.9)

Comments

Comments

Funding:
None
mentioned
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Reference
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
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
markers

Number of
patients

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 >6
months from
diagnosis).

Exclusion
criteria:

None given

Patient characteristics

LADA
type 1 diabetes
type 2 diabetes

Type 1
diabete
s
n=37
Age, 29
years (10.7)
(SD)
Age at 26.1
onset, (11.4)
years
(SD)
Disease 1.5 (0-
duration, 19)
years,
median
(range)

LADA
n=17

40.2
(14.0)

32.8
(8.1)

4 (0-
17)

type 2
diabete
s

n=268

48.7
(16.1)

44.6
(13.8)

1(0-
43)

Length
of
Diagnostic follow-
markers assessed up
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

Outcome measure and effect

sizes

(range)
fC-peptide titre,
ng/ml, median
(range)
StimC-petide
titre, ng/ml,
median (range)
LADA

GADA titre,
U/ml, median
(range)
fC-peptide titre,
ng/ml, median
(range)
StimC-petide
titre, ng/ml,
median (range)
type 2 diabetes
GADA titre,
U/ml, median
(range)
fC-peptide titre,
ng/ml, median
(range)
StimC-petide
titre, ng/ml,
median (range)

Comments
0.33 (0.01
—2.13)
0.83 (0.01
-7.22)
Risk of
bias:
60(15- N/a
114.85) no
missing
039 (001 data
~9.67) retrospect
data
collection
0.62 (0.01 from
—8.64) patient
records
0.07 (0.01
—-1.41)
2.18 (0.01
—-14.3)
5.33 (0.01
—28.2)
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Reference

Study
type

Number of
patients

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.). 61
(3):281-287,
2014.

REF ID:
SHISHIKURA
2014

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:

Detection of
anti-GADA

History of
gastrectomy
Using a
cardiac
pacemaker
or
implanted

Diagnostic

Patient characteristics markers assessed

Diagnostic
markers

Patient characteristics assessed

Adults type 2 diabetes:
DIABETES TYPE: Stimulated C-
type 2 diabetes peptide

type 2 diabetes adults Cut-offs for

n=138 positivity
C-peptide: not

Age mean 62 years mentioned.

Male 62%

BMI 25 kg/m2

Medicatio None: 9%

n use

Oral hypoglycaemic
agent: 42%
Insulin: 23%
Agent + insulin: 25%

Drop-outs/missing data: none

Length
of
follow-

up

Length of
follow-up

n/a

Outcome measure and effect
sizes

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
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Table 19: SORGJERD 2012 (87)

Reference

E. P. Sorgjerd, F.
Skorpen, K.
Kvaloy, K.

Midthjell, and V.

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

Study type

Study type

Observational:
prospective
case-series
study

Nord-
Trondelag
county in
Norway

Number of
patients
defibrillator
Use of
steroid
hormones
Renal
insufficiency
cachexia

Number of
patients

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

HUNT 3:
n=147 TID
and 85 LADA

HUNT2 and
HUNTS3:
n=302 type
2 diabetes.
The HUNT
study
consists of

Patient characteristics

Patient characteristics
Adult with:

type 1 diabetes

LADA

type 2 diabetes

Classification of diabetes:

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

Diagnostic
markers
assessed

Diagnostic
markers
assessed

FC-peptide,
GADA

IA-2A (the latter
only in HUNT3).

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

Length of Outcome measure and

follow-up effect sizes
Length of Outcome measure and effect
follow-up sizes
Prospectiv  Pattern of antibody positivity
e data in LADA influences phenotype:
obtained 17/161 LADA cases were
(HUNT2to  positive for antibodies other
HUNTS3; than GADA.
10-13 1/17 of these cases was
years GADA-. LADA cases positive
follow-up)  for 2 or 3 Abs (10%, n=16) had
on 44 a higher GADA titre (p<0.001)
LADA, 59 and higher non-fasting blood
type 1 glucose (p=0.011) vs. those
diabetes positive only for 1 Ab.
and 302
type 2 A majority of diagnosed LADA
diabetes . s
cases from cases lose antibody positivity:

After 10-13 years, in HUNT3, a

bR e majority of LADA cases (26 of
31 LADA

44, 59%) were now negative

Comments

Comments

Funding:
The Liaison
committee
of the
Central
Norway
Regional
Health
Authority
and the
ntnu and
the liaison
committee
of St Olav’s
Hospital
Trust and
the faculty
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Reference
2012.

REF ID:
SORGJERD 2012

Study type

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

Exclusion
criteria:

None given

Patient characteristics

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

Antibody  Antibody
- -positive,
negative, HUNT3
HUNT3 n=18
n=26

Sex 46.2 (12) 55.6(10)

(male), %

Diagnostic

markers Length of
assessed follow-up
HUNT3) as well and 24

as for ZnT8A. type 1
Serum samples  diabetes
from HUNT2 incident
were used to cases from
analyse HUNT3

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-
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

Outcome measure and effect
sizes

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

Ab- HUNT3

C-peptide 492 (30-1,384)
(pmol/litre

)

GADA titre  0.11 (0.08-0.46)
(ai)

IA-2A titre <0.01 (<0.01-

(ai) 0.07)

Comments

Medicine
NTNU

Risk of
bias:

n/a
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Reference

Study type

Number of
patients

Patient characteristics
(n)
Age at 53.5(42- 44.5(21-

onset, 75) 60)
(years)

Duration 7.5 (1- 8.0 (1-
of 20) 43)
diabetes

(years)

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

Antibody-  Antibody-
negative positive

n=10 n=21
Sex 50 (5) 52.4 (11)
(male)
, % (n)

Ageat 70 (57-80) 55 (31-79)
onset,
(years

Diagnostic

markers Length of
assessed follow-up
index of > 0.08

antibody index

(ai) was

considered

positive.

IA-2A+: A value
of 20.11 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)

Outcome measure and effect
sizes Comments

ZnT8A titre  0.01 (<0.01-

(ai) 0.04)

Ab+ HUNT3

C-peptide  118.5 (30-588)
(pmol/litre

)

GADAtitre  0.51 (0.07-2.43)
(ai)

IA-2A titre  0.01 (<0.01-

(ai) 0.93)

ZnT8A titre  0.01 (<0.01-

(ai) 0.93)

LADA Ab-

C-peptide 986 (290-2,144)
(pmol/litre

)

GADA titre  0.12 (0.08-1.09)
(ai)
IA-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
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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
Timsit, and D.

Dubois-

Laforgue.

Factors

associated with
the presence of
glutamic acid
decarboxylase
and islet
antigen-2
autoantibodies
in patients with
long-standing

Number of
patients

Number of
patients

n=430

Inclusion
criteria:

type 1 diabetes

At least 10
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

Patient characteristics

Patient characteristics

Type 1 diabetes adults
DIABETES TYPE:
type 1 diabetes

Type 1 diabetes adults

n=92

Age median
(range)

Male

Disease

Diagnostic
markers Length of
assessed follow-up
Diagnostic Length of
markers assessed  follow-up
Type 1 diabetes: n/a
GAD
I1A-2

Cut-offs for
positivity
Not mentioned.

33 (18 - 83)
years

n=206
19 (10 -

Outcome measure and effect

sizes Comments
)
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 Comments
Type 1 diabetes adults Funding:
No Ab+ n=189 None
(44%) mentioned
1 Ab+ n=180 ) )
(GAD+ or IA- (42%) Risk of bias:
2+) n/a
2 Ab+ n=61 got"“s“”g
ata
(GAD+and 1A-  (14%)
retrospect
2+)
data
21 Ab+ n=241 collection
(56%) consecutive
Among patients with a patients in
single detected AB+, GAD the centre

was SS more prevalent than
I1A-2 (71% vs 29%), p<0.0001
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Reference

type 1 diabetes.
Diabetes Metab.
39 (3):244-249,
2013.

REF ID: WILMOT
2013

Study type

Number of
patients

dependency
from onset.

Exclusion
criteria:

None given

Table 21: ZAMPETTI 2012A (310)

Reference

S Zampetti, M
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

Study
type
Observati
onal:
Cross-
sectional
study

Italy
(NIRAD
cohort)

LADA
patients

Number of
patients
Total n=686
n=236 LADA

n=450 type 2
diabetes

Inclusion criteria:

Exclusion
criteria:

None given

Patient characteristics

duration,
years, median
(range)

Age at
diagnosis,
median (range)
HbAlc %,
median (range)

65)

12 (1-70)

years

7.9 (4.8 -
15.8)

Drop-outs/missing data:

none

Patient characteristics

ADULTS
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

Diagnostic
markers assessed
LADA:

GAD

1A-2

ZnT8

type 2 diabetes:
GAD
1A-2
ZnT8

Cut-offs for
positivity

Length of
follow-up

Length
of
follow-
up

n/a

Outcome measure and

effect sizes

Outcome measure and effect

sizes
LADA

High GADA titre
Low GADA titre
1A-2

ZnT8
type 2 diabetes
1A-2

ZnT8

n=116
n=120
n=98 (42%)

n=44 (32%)

13 (2.9%)

7 (1.6%)

Comments

Comments

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

Risk of bias:
n/a

no missing
data
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Study Number of
Reference type patients
subdivided were
according to diagnose
gender (NIRAD d based
study 6). on the
J.Clin.Endocrinol. presence
Metab. 97 of GADA
(10):3759-3765, markers
2012. and so

the useful
REF ID: data for
ZAMPETTI 2012A  this study

is the

titres of

the

markers

Table 22: HILLMAN 2009 (4)

Reference

M. Hillman,
C. Torn, M.
Landin-
Olsson, and
DISS study
group. The
glutamic
acid
decarboxyla
se 65
immunoglob

Number of
Study type  patients
Observation  Total n=83
al study
(prospective TID: n=40
case series). | \b: n=43
Participants
recruited
from a study  Inclusion
in a defined  criteria:
area in LADA:
southern newly
Sweden. diagnosed

Patient characteristics

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-

Length

of
Diagnostic follow-
markers assessed  up

IA-2+: not
reported

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

Diagnostic Length of
markers assessed follow-up
Non-fasting C- Prospectiv
peptide. e data
Total GADA obtained
GADA IgG (HUNT2 to
subclasses (IgG1, HUNT3;
IgG2, 1gG3,and  10-13
IgG4). }/eﬁrs :
ollow-up
GADA IgM on 44
Cut-offs for LADA, 59
positivity type 1

Outcome measure and effect

sizes

Outcome measure and effect sizes

IgM and IgG subclasses in type 1

diabetes

SS decrease of mean rank in GADA
levels (1gG1, 1gG2, 1gG3 and IgG4 and

IgM levels).

The decreasing trend was NS in total
GADA, even though the pattern was
similar to the IgG1 subclass level.

IgM and IgG subclasses in LADA: SS
decrease in GADA IgM levels 3 years
after clinical onset, but no decrease

Comments

Comments

Funding:
The
Swedish
Medical
Research
Council
and funds
from
Region
Skane
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Reference Study type
ulin G
subclass
profile
differs
between
adult-onset
type 1
diabetes and
latent
autoimmune
diabetes in
adults
(LADA) up to
3 years after
clinical
onset.
Clin.Exp.Im
munol. 157
(2):255-260,
20009.

REF ID:
HILLMAN
2009

Number of

patients Patient characteristics
diabetes. max)

fulfilling the

diagnostic Gender 26/14  23/20
criteria for (male/f

LADA. emale)

Age<30years  ageat  28(18- 36 (30-
Classified clinical  65) 79)
phenotypically  onset,

as type 2 (years)

diabetes BMiat 209 256
Positivity for clinical  (15.2- (18.7-
GADA onset  25.4) 46.6)
Without insulin = (kg/m2

treatment forat )
least 6 months
after clinical
onset.

TID:

Adult onset
patients (>18
years).

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

Exclusion
criteria:

Diagnostic
markers assessed

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 (I1gG1,
1gG2, 1gG3, and
18G4).

GADA IgM

Length of
follow-up
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 Comments
in mean rank of any GADA IgG

subclasses or total GADA.

Comparison of levels between the Risk of
groups: bias:

LADA group SS >IgG3 and IgG4 at n/a

clinical onset vs. type 1 diabetes. The
diff. between the groups increased
further with longer duration for the
IgG3 subclass, while the IgG4
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 IgG subclass levels
decreased in the group of type 1
diabetes over time

GADA was more sustained in LADA
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); 0.22 (0.10-0.45)

nmol/litre

C-pep (3 0.12 (0.10-1.10)

years);
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Number of

Reference Study type patients

None given

Table 23: MCDONALD 2011 (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
Shepherd, P. UK study and
Bingley, A. adolescents
Williams, A. n=508
Hattersley, and MODY
Sian Ellard. Islet
autoantibodies .
can discriminate In'clus'lon
maturity-onset criteria:
diabetes of the
young (MODY) Clinical
from Type 1 history of
diabetes. diabetes
Diabet.Med. 28 HbAlc
(9):1028-1033, <6.0%
2011. MODY

Patient characteristics

Patient characteristics

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

Diagnostic
markers assessed

MODY
n=508

36 (18-
50)

9 (4-25)

Length of
follow-up

Diagnostic
markers
assessed

Length of
follow-up
Type 1 n/a
diabetes:

GAD

I1A-2

MODY:
GAD
IA-2

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

Outcome measure and effect sizes
nmol/litre

LADA

C-pep (onset); 0.58 (0.38-2.80)

nmol/litre

C-pep (3 0.44 (0.1-2.90)

years);
nmol/litre

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

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

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

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

MODY
GAD+ 5(1%)
IA-2+ 0 (0%)

GAD+ and/or IA-2+  5/508 (1%)

Comments

Comments

Funding:
None
mentioned
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Reference
REF ID:

MCDONALD
2011

Study type

Table 24: SZEPIETOWSKA 2012 (18)

Reference

B
Szepietowsk
a, A
Glebocka, U
Puch, M
Gorska, and
M
Szelachowsk
a. Latent
autoimmune
diabetes in
adultsin a
population-
based

Study
type
Observ

ational:

cross-
section
al
study

Polish
study

Outcome measure and effect sizes

Outcome measure and effect sizes

Diagnostic
Number of markers Length of
patients Patient characteristics assessed follow-up
diagnosis by
genetic IA-2+: 15
testing WHO
type 1 units/ml
diabetes (99th
diagnosis in percentile;
last 6 lowest
months calibrator)
Exclusion
criteria:
None given
Number of Diagnostic markers Length of
patients Patient characteristics assessed follow-up
Total n=205 ADULTS LADA: n/a LADA
n=19 LADA DIABETES TYPE: fC-PEPTIDE fasting C-PEPTIDE,
n=186 type 2 LADA GAD pmol/litre (SD)
diabetes type 2 diabetes GAD+
LADA type2  type2diabetes: type 2 diabetes
n=19 diabete fC-PEPTIDE
'::f:::':n > S fasting C-PEPTIDE,
n=186 pmol/litre (SD)
Age 20-65
years Age at 48.5 54.8 GAD+
diagnos  (9.4) (10.6)  Cut-offs for

Primary care
physician and
diabetologists

is,
years
(SD)

positivity

126.4 (127.9)

12/19 (63%)

446.3 (592.2)

2/186 (1%)

Comments

Comments

Funding:
Medical
University
of
Bialystok

Risk of
bias:
n/a
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143

Study Number of Diagnostic markers Length of
Reference type patients Patient characteristics assessed follow-up Outcome measure and effect sizes Comments
cohort of identified M/F % 49/51 55/45 C-PEPTIDE+
dobetescaes ypntc, 79 7z long)speiy
p_ g : % (SD) (3.1) (1.7) 88%, sensitivity:
with newly study period 0.01 pmol/ml
diagnosed
dlabgtes Exclusion GAD+: >1 U/ml
mellitus. criteria:
Arch.Med.Sc None given
i. 8 (3):491- &
495, 2012.
REF ID:
SZEPIETOWS
KA 2012

Table 25: DAVIS 2003 (91)

Length
Diagnostic of
markers follow- Outcome measure
Reference Study type Number of patients Patient characteristics assessed up and effect sizes Comments
T. M. E. Observational: Total n=879 ADULTS Type 1 n/a Type 1 diabetes (FDS)
Davis, Z. cross-sectional Fps study DIABETES TYPE: diabetes GAD+ 49/119  Funding:
meﬁ:a' I'CR' study n=119 type 1 diabetes type 1 diabetes (FDS): (41%)  Bayer
A accuﬁyl') G n=427 type 2 diabetes type 2 diabetes GAD IA-2 ( 21/119 Corp., USA
B.ruce '5 o UKPDS study IA-2/ ICA512 ICA512)+ (18%)
L atients from _ 3
Fida, M. J. ;studies (FDS n=333 type 2 diabetes FDS study UKPDS type 2 diabetes (FDS)  Risk of
Rowl d ype e
RO: ey, an and UKPDS) ' o Typel type2 type2  izbetes GAD+ 17/427 bias:
s Inclusion criteria: diabete diabete diabete (gpg). (4%) n/a

Holman. FDS study s s s
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Reference
Autoantibod
ies to the
islet cell
antigen SOX-
13 are
associated
with
duration but
not type of
diabetes.
Diabet.Med.
20 (3):198-
204, 2003.

REF ID:
DAVIS 2003

Study type
Europe (FDS)
and UK
(UKPDS)

Number of patients

Diabetic patients from one
region

Taken subset of type 1
diabetes and type 2
diabetes from this.

Type 1 diabetes with
baseline serum sample
available

type 2 diabetes random
33% subset

UKPDS study
25-65 years

type 2 diabetes without
significant vascular
complications or other
illness

Subset: random stratified
selection to obtain equal
no’s in the 4 age groups
between 25-65, ratio 1:2
for patients GAD+ and/or
ICA+ relative to patients
Ab negative, and half of all
patients requiring insulin
treatment within 1st 6
years of diagnosis

Exclusion criteria: None
given

Patient characteristics

Age,
years
(SD)

M/F %

HbAlc,
%
median
(IQR)

Disease
duratio
n,
years,
median
(IQR)

n=119

42.2
(15.6)

43/57

8.6
(6.8-
10.7)

7.4
(1.8-
30.4)

n=427

64.5
(11.1)

57/43

7.7
(6.2-
9.6)

43
(1.3-
14.7)

n=333

47.7
(10.0)

56/44

7.1
(5.5-
9.2)

0.26
(0.23-
0.31)

Length
Diagnostic of
markers follow-
assessed up
GAD

IA-2/ ICA512

type 2
diabetes
(UKPDS):
ICA

GAD

IA-2/ ICA512

Cut-offs for
positivity

Not given

Outcome measure

and effect sizes Comments

IA-2 ( 1/427
(0.2%)

ICA512)+

type 2 diabetes

(UKPDS)

ICA 88/333
(26%)

GAD+ 88/333
(26%)

1A-2 ( 26/333
(8%)

ICA512)+
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Reference

Study type

Table 26: YANG 2008 (107)

Reference

L. Yang, Z. G.
Zhou, S. Z. Tan,
G. Huang, P. Jin,
X. Yan, X. Li, H.
Peng, and W.
Hagopian.
Carboxypeptida
se-H
autoantibodies
differentiate a
more latent
subset of
autoimmune
diabetes from
phenotypic type
2 diabetes
among Chinese
adults.
Ann.N.Y.Acad.Sc
i. 1150:263-266,
2008.

REF ID: YANG
2008

Study type

Observational
: Cross-
sectional
study and
prospective

Chinese study

Number of patients

Number of
patients

Total
n=1710
n=209 type
1 diabetes
n=1296
type 2
diabetes
n=205
healthy
controls

Inclusion
criteria:
patients
with
phenotypic
type 2
diabetes
and classic
type 1
diabetes
and health
controls

Patient characteristics
ADULTS

DIABETES TYPE:

type 1 diabetes

type 2 diabetes

Type 1 type 2
diabete diabete
s s
n=209 n=1296

Age, Adults Adults

years

(SD)

M/F% Not given

HbAlc Not given

, %

(SD)

Patient characteristics

Diagnostic
markers
assessed

Diagnostic markers Length of

assessed follow-up

Type 1 diabetes: 3 years but

GAD cannot use
data

type 2 diabetes:

fC-PEPTIDE (in

2hrC-PEPTIDE pa.tlents
with

GAD fC-PEPTIDE
>250
pmol/litre)

Cut-offs for

positivity

C-PEPTIDE+

(fasting): not given

GAD+: 0.052 (99.5%
upper limit)

Length

of

follow- Outcome measure
up and effect sizes

Outcome measure and effect
sizes (baseline)

Type 1 diabetes

GAD+ 11/209 (5.3%)

type 2 diabetes

GAD+ 117/1296 (9%)

Comments

Comments

Funding:
National
Natural
Science
Foundation
of China; Eli
Lilly Asia,
Doctorate
Foundation
of National
Ministry of
Education

Risk of bias:
n/a
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Number of Diagnostic markers Length of Outcome measure and effect
Reference Study type patients Patient characteristics assessed follow-up sizes (baseline) Comments

Exclusion

criteria:

None

given

Table 27: CERNA 2003 (34)
Reference Study type Number  Patient characteristics Diagnostic Length Outcome measure and Comments
of markers assessed  of effect sizes
patients follow-
up

M. Cerna, P. Observational: Total ADULTS LADA: n/a Type 1 diabetes Funding:
Novota, K. cross-sectional n=281 DIABETES TYPE: fC-PEPTIDE fC-PEPTIDE, % 100% Ministry of
Ko!ostova, P. study n=80 LADA GAD 6] s 63 (4- Education,
Cejkova, E. type 1 type 1 diabetes IA-2 (range), 197) Youth and
Zdarsky, D. diabetes coara D Tl pmol/litre Sports of the
Novakova, P. G e n=70 ypP ' - o Czech
Kucera, J. e LADA type 1 diabetes: » 70 ® republic
Novak, and M. fC-PEPTIDE 0D ([N | ek (e
Andel. HLA in n=131 GAD ng/mL 3000)
Czech adult patients were ngeztes Typel LADA  type2  |a2 IA-2, % 15%
patignts with Siagnosed diabete  n=70 diabete LADA Risk of bias:
autoimmune ased on the s sn=131 .
Falbenes presence of Inclusion n=80 type 2 diabetes: n/a
mellitus: markers and so  criteria: fC-PEPTIDE
comparison the useful data  piagnosis ~8% 2t  43(36-  52(35- 53(35- . fC-PEPTIDE, %  100%
with Czech for this study is  of disease 56) 71) 81) " and mean 609
children with the titresof the  diabetes OV (range), (51-
type 1 diabetes ~ markers after 35 years e 2800)
and patients years of mean GAD, % and 100%
with type 2 age (range) Cutjo'ff's for mean (range) 379
diabetes. F-C- peSlligty ng/mL (210-
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Eur.J.Immunoge
net. 30 (6):401-
407, 2003.

REF ID: CERNA
2003

Reference

G
Thanabalasingh
am, A Pal, MP.
Selwood, C
Dudley, K
Fisher, PJ.
Bingley, S
Ellard, AJ.
Farmer, M.
McCarthy, and
KR. Owen.
Systematic
assessment of

Study type

Observational:

cross-sectional

study

12 centres, UK

PEPTIDE,
GAD and
IA-2 Abs
measure
d at time
of
investiga
tion

Exclusion
criteria:
None
given

Number of
patients

Total
n=569
n=247
type 1
diabetes
n=322 type
2 diabetes
(n=14
MODY
from the 2
groups
above)

M/F % 39/61 43/57 42/58
Disease 16 (4- 14 (4- 13 (1-
duration, 27) 29) 22)
years,

mean

(range)

Table 28: YDX STUDY: THANABALASINGHAM 2012 (43)

Patient characteristics

ADULTS
DIABETES TYPE:

MODY (taken from the type 1
diabetes and type 2 diabetes groups)

Type 1 diabetes
type 2 diabetes

MODY Typel type2

n=14/5 diabete diabete

69 S S
n=247  Nn=277

(45 re-

C-PEPTIDE+
(fasting): 2200
pmol/litre

GAD+: >50 ng/mL
IA-2+: 20.9 U/mL

Diagnostic

markers assessed

MODY:

random C-
PEPTIDE

GAD

Type 1 diabetes:
rC-PEPTIDE
GAD

type 2 diabetes:
rC-PEPTIDE

Length
of
follow-
up

n/a

1A-2, %

type 2 diabetes

fC-PEPTIDE, %
and mean
(range),
pmol/litre
GAD, % and
mean (range)
ng/mL

1A-2, %

1753)
11%

100%
772 (1-
50)

0%
8 (202-
3370)

Not
given

Outcome measure and

effect sizes
MODY

rC-PEPTIDE, %
and mean
(95% Cl),
nmol/litre

GAD+, N (%)

Type 1 diabetes

100%

0.49 (0.17-
0.81)

3/14 (21%)

Comments

Funding:
NIHR,
Diabetes UK,
European
Community
and Oxford
Hospitals
charitable
fund.

Risk of bias:
n/a
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Reference
etiology in
adults with a
clinical
diagnosis of
young-onset
type 2 diabetes
is a successful
strategy for
identifying
maturity-onset
diabetes of the
young. Diabetes
Care 35
(6):1206-1212,
2012.

REF ID:
THANABALASIN
GHAM 2012

Study type

Number of
patients

Inclusion
criteria:
Diagnosis
of diabetes
up to 45
years of
age
Currently
aged 218
years
Clinical
diagnosis
of type 1
diabetes or
type 2
diabetes
MODY
diagnosis
from the
type 1
diabetes
and type 2
diabetes
groups by
genetic
testing

Exclusion
criteria:

Patient characteristics

Age,
at
diseas

onset,
years
mean
(95%
Cl)

M/F %

Diseas
e
durati
on,
years,
mean
(95%
Cl)

25.5
(20.3-
30.7)

36/64

18 (9-
26.6)

23.5
(22.3-
24.8)

54/46

12.5
(11.9-
13.1)

classed
as
LADA)

36.8
(35.9-
37.7)

61/39

14.4
(13.1-
15.8)

Length

of
Diagnostic follow-
markers assessed up

GAD

Cut-offs for
positivity

C-PEPTIDE+
(random): >0.2
nmol/litre
GAD+: >14 WHO
units/mL

Outcome measure and
effect sizes

rC-PEPTIDE 0.08 (0.05-
mean (range), 0.11)
nmol/litre

GAD, % 58.7%
type 2 diabetes

rC-PEPTIDE, %  100%

and mean 0.76 (0.70-
(range), 0.83)
nmol/litre

GAD, % n=277
GAD- and
n=45
GAD+
(GAD+ re-
classified d
as LADA)

Comments
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Reference

Table 29: HOSSZU 2003 (12)

Reference

N
Hosszufalusi,
A Vatay, K
Rajczy, Z
Prohaszka, E
Pozsonyi, L
Horvath, A
Grosz, L
Gero, L
Madacsy, L
Romics, |
Karadi, G
Fust, and P
Panczel.
Similar
genetic
features and
different
islet cell
autoantibod
y pattern of

Study type

Study type

Observational:
cross-sectional
study

Hungarian
study

Number of
patients Patient characteristics
None
given
Number of
patients Patient characteristics
Total n=301  ADULTS
n= 54 LADA DIABETES TYPE:
n=57typel LADA
diabetes Type 1 diabetes
n=190type  type 2 diabetes
2 diabetes
. LADA Type
Inclusion
criteria: n=s54 1
: diabe
LADA, type 1 tes
diabetes or n=57
type 2
el Age, 59.0 44.5
Disease year§ (47.5- (34.0-
median 67.0) 53.0)
onset >25 IOR
years of age (1GR)
(adult onset) M/F % 46/54 53/47
LADA
diagnosis if Disease 4.0 0.1
onset >35 duration, (1.0- (0.1-

type 2
diabete
s n=190

63.0
(53.0-
72.0)

54/46

8.0
(3.0-

Diagnostic

markers assessed

Diagnostic markers

assessed
LADA:
fC-PEPTIDE
GAD

IA-2A

ICA

Type 1 diabetes:

fC-PEPTIDE
GAD

IA-2A

ICA

type 2 diabetes:

fC-PEPTIDE
GAD

IA-2A

ICA

Length
of
follow-

up

Length
of
follow-
up

n/a

Outcome measure and

effect sizes

Outcome measure and effect

sizes
LADA

fC-PEPTIDE at
onset, nmol/litre,
median (IQR)

ICA+, %
GADA+, %
1A-2A+, %
ICA+GADA+, %
ICA+IA-2+, %

GADA +1A-2+, %

ICA+GADA+IA2+, %

Antibody -, %

0.53
(0.24-
1.40)

33
26

22

2
17
0

Type 1 diabetes (adult onset)

—similar values for child onset

fC-PEPTIDE at
onset, nmol/litre,

0.46
(0.24-

Comments

Comments

Funding: Not
mentioned

Risk of bias:
n/a

S9]|qe31 92UBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL



18%

STOZ ‘241Ud) BUIAPIND [eD1Ul]D [BUONEN

Reference Study type
latent
autoimmune
diabetes in
adults
(LADA)
compared
with adult-
onset type 1
diabetes
with rapid
progression.
Diabetes
Care 26
(2):452-457,
2003.

REF ID:
HOSSZU
2003

Table 30: DAVIES 2008 (88)

Reference Study type

Number of
patients
years, any
circulating
ICA was
detected
(ICA, GADA
or IA-2) and
insulin
treatment
not
indicated in
1st 6
months
after
diagnosis.

Exclusion
criteria:

None given

Number of
patients

Patient characteristics

years, 9.5) 4.5)
median

(IQR)

Patient characteristics

15.5)

Diagnostic markers

assessed

Length
of
Diagnostic markers follow- Outcome measure and effect
assessed up sizes Comments
median (IQR) 1.05)
Cut-offs for ICA+, % 14
positivity GADA+, %
1A-2A+, %
C-PEPTIDE+ .
(fasting): not given ICA+GADA+, % 19
ICA+: >10 JDA ICA+IA-2+, % 2
units/mL GADA + IA-2+, % 3
GAD+: >1.2 ICA+GADA+IA2+, % 32
units/mL
/ Antibody -, % 21
IA-2+:>1.3 i
units/mL type 2 diabetes
fC-PEPTIDE at 1.23
onset, nmol/litre, (0.70-
median (IQR) 2.55)
ICA+, % 3
GADA+, % 2
IA-2A+, % 0
ICA+GADA+, % 0
ICA+IA-2+, % 0
GADA + IA-2+, % 0
ICA+GADA+IA2+, % O
Antibody -, % 95
Length of
follow-up  Outcome measure and effect sizes Comments
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Reference Study type

H. Davies, S. Observational:
Brophy, A. cross-sectional
Fielding, P. study

Bingley, M.

Chandler, I. 32 centres, UK
Hilldrup, C.

Brooks, and R.
Williams. Latent
autoimmune
diabetes in
adults (LADA) in
South Wales:
incidence and
characterization
. Diabet.Med.
25 (11):1354-
1357, 2008.

REF ID: DAVIES
2008

Number of
patients

Total
n=597
(n=387
tested for
all
markers)
n=14 LADA
n=373
(387-14)
type 2
diabetes

Inclusion
criteria:

Newly
diagnosed
type 2
diabetes
Age >18
years
Free of
insulin
treatment
for at least
1 month
from
diagnosis
General
practice
patient
records

Patient characteristics

ADULTS

DIABETES TYPE:

LADA

type 2 diabetes
LADA type2
n=14 diabete
/387 s
teste  n=646
d

Age 54.1 60.8

, (17.4) (12.0)

yea

rs

(SD)

M/F 50/50 60/40

%

Diagnostic markers Length of
assessed follow-up
LADA: n/a
fC-PEPTIDE

GADA

1A-2

type 2 diabetes:
fC-PEPTIDE
GADA

1A-2

Cut-offs for
positivity

C-PEPTIDE+
(fasting): not
mentioned

GADA+: sensitivity
84%, specificity:
92% (214 WHO
units/mL)??

IA-2+: sensitivity
58%, spec: 98%

Outcome measure and effect sizes

LADA

fasting C-PEPTIDE,
ng/ml, mean (SD)

GADA+

1A-2, WHO units,
mean (SD)

type 2 diabetes
fasting C-PEPTIDE,
ng/ml, mean (SD)
GADA+

1A-2, WHO units,
mean (SD)

3.4(2.6)

100%
163.9 (441.2)

4.6 (3.0)

0%
2.2 (0.83)

Comments

Funding:
BUPA
foundation

Risk of
bias:
n/a
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Reference

Study type

Number of
patients
LADA
defined as
GADA+
>14 WHO
units/mL

Exclusion
criteria:

Pregnant

Secondary
diabetes

Table 31: HAMAGUCHI 2004 (125)

Reference

K Hamaguchi, A
Kimura, Y
Kusuda, T
Yamashita, M
Yasunami, M
Takahasi, N Abe,
and H
Yoshimatsu.
Clinical and
genetic
characteristics of
GAD-antibody
positive patients
initially
diagnosed as

Study type

Observational:
cross-sectional
study

Single centre,
Japan

Number of patients

Total n=835 type 2
diabetes

(screened for
GAD+/-)

n=55 were GAD+
and n=780 were
GAD-.

n=137 of the GAD-
patients were
assigned randomly
to be the AGD-
controls.

Patient characteristics

Diagnostic markers
assessed

Patient characteristics

ADULTS
DIABETES TYPE:
type 2 diabetes

type 2 diabetes

GAD+

n=55
Age, years  60.2
(SD) (12.3)
M/F, % 51/49
Age at 47.7

GAD-
n=137

62.9
(13.2)

51/49
50.0

Length of
follow-up

Diagnostic
markers
assessed

type 2 diabetes:
GADA

Urinary C-
PEPTIDE

Cut-offs for
positivity
GAD+ : >5 Units

Outcome measure and effect sizes

Length of
follow-up

n/a

Outcome measure and
effect sizes

type 2 diabetes GAD+

GADA+ 55/835
(6.6%)

GAD titre, 2,650

U/ml (SD; (18730; 5.0-

range) 139,000)

Urinary C-  47.8 (48.9)

peptide,

ug/day

(SD)

type 2 diabetes GAD-

Urinary C-  58.1 (49.9)

peptide,

Comments

Comments

Funding:
Grants-in-
Aid for
Scientific
Research
and the
Japan
Society for
the
Promotion
of Science,
Japan.

Risk of
bias:
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Reference Study type
having type 2

diabetes.

Diabetes

Res.Clin.Pract. 66

(2):163-171,

2004.

REF ID:
HAMAGUCHI
2004

Table 32: BOTTAZZO 2005 (41)

Reference Study type

G.F. Observational: Total n=4169 type 2
Bottazzo, E.  cross-sectional diabetes

Number of patients

Number of patients

Inclusion criteria:
type 2 diabetes
Admitted to the
clinic

Age of onset >30
years

Not require insulin
treatment for at
least 6 months after
diagnosis

Exclusion criteria:
None given

Patient characteristics

onset of
diabetes,
years (SD)

Disease
duration,
years, (SD)

Patient

Bosi, C. A. study (n=2556 measured
Cull, E. all 3 Abs)
Bonifacio,

M. I..ocatelh, UK study Inclusion criteria:
P. Zimmet, I.

characteristics
ADULTS
DIABETES TYPE:
type 2 diabetes

type 2 diabetes

(n=4169

(11.4)

128
(8.6)

(12.5)

133
(7.0)

Diagnostic
markers
assessed
type 2
diabetes:
GADA
I1A-2A
1A-23

ICA

Diagnostic
markers
assessed

Length
of
follow-

up
n/a

Length of = Outcome measure and
follow-up  effect sizes

ug/day
(SD)

Outcome measure and effect sizes
type 2 diabetes All patients (n=4169)

IA-2A+ 93 (2.2%)
IA-2 B+ 58 (1.4%)
Only IA-2A+ 42 (1%)
Only IA-2 B+ 7 (0.2%)

Comments

n/a

Comments

Funding: UK
MRC; British
Diabetic
Association;
British Heart
Foundation;
UK DH;
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Reference
R. Mackay,
and R. R.
Holman. IA-
2 antibody
prevalence
and risk
assessment
of early
insulin
requirement
in subjects
presenting
with type 2
diabetes
(UKPDS 71).
Diabetologia
48 (4):703-
708, 2005.

REF ID:
BOTTAZZO
2005

Study type

UKPDS
patients

Number of patients
type 2 diabetes (new
diagnosis)

Subset of UKPDS
study (4169/5102)
Caucasians for whom
IA2A and IA-2B were
avail

Age 25-65 years

2 x fasting plasma
glucose values >6.0
mmol/litre

Exclusion criteria:

Severe vascular
disease, renal failure
accelerated HT
proliferative/pre-
proliferative
retinopathy

Other life-
threatening disease
Iliness requiring
systemic steroids
Job precludes insulin
treatment

Ketonuria >3
mmol/litre (that is,
suggestive of type 1
diabetes)

Patient

characteristics

1A-2A
status

M/F
%

Age,
years
(SD)

+
n=93

58/42

44
(11)

n=4
076

58/
42

53
(9)

Diagnostic
markers
assessed

Cut-offs for
positivity

IA-2A+: 1
Unit

IA-2 B+: 1
Unit

GADA+: 20
reference
units (JDF)

ICA+: 5 JDF
units

Length
of
follow-

up

Outcome measure and effect sizes

IA-2A+ and 1A-2 B+

51 (1.2%)

type 2 diabetes patients measured for all 3

Abs (n=2556)
GADA+

ICA+

IA-2A+

2 or 3 Abs +

type 2 diabetes (n=268)

257 (10%)
141 (5.5%)
57 (2.2%)
96 (3.8%)

Required insulin by 6 years & all 3 Abs

measured
IA-2A+
ICA+
GADA+

IA-2A+/ICA+/GADA+
IA-2A+ and ICA+
IA-2A+ and GADA+
Only IA-2A+

ICA+ and GADA+
Only ICA+

Only GADA+

IA-2A &/or ICA &/or GADA

None+

42/57 (74%)
75/141 (53%)

125/257
(49%)

35/43 (81%)
2/2 (100%)
3/6 (50%)
2/6 (33%)
34/45 (76%)
4/51 (8%)
53/163 (33%)

133/316
(42%)

135/2240
(6%)

Comments
Italian MoH;
National Eye
Institute;
National
Institute of
Digestive;
Diabetes
and Kidney
Disease in
the NIH
(USA); Novo-
Nordisk;
Bayer;
Bristol
Myers
Squibb;
Hoechst;
Lilly, Lipha;
Farmitalia
Carlo Erba.

Risk of bias:
n/a
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Table 33: CASTLEDEN 2006 (92)

Reference

H. Castleden, B.
Shields, P. J.
Bingley, A. J. K.
Williams, M.
Sampson, M.
Walker, J. M.
Gibson, M. I.
McCarthy, G. A.
Hitman, J. C.
Levy, A. T.
Hattersley, B.
Vaidya, and E.
R. Pearson. GAD
antibodies in
probands and
their relatives in
a cohort
clinically
selected for
Type 2 diabetes.
Diabet.Med. 23
(8):834-838,
2006.

REF ID:
CASTLEDEN
2006

Study type

Observational:
cross-sectional
study

7 centres, UK

Recruited
through primary
care or hospital
diabetes clinics
into the
Diabetes
UK/MRC familial
and case type 2
diabetes genetic
resource
collection

Number of patients

Total n=2059 type 2
diabetes

Inclusion criteria:
type 2 diabetes
27-84 years

On pharma
treatment for
diabetes or had
biochem
confirmation of
diabetes.

To reduce the
recruitment of type 1
diabetes, MODY and
other subtypes, all
subjects were
diagnosed at >25
years of age and did
not progress to
insulin for at least 1
year after diagnosis
and had no first
degree relatives with
type 1 diabetes.

All were UK or Irish
or European
Caucasian origin

Exclusion criteria:

Patient characteristics

ADULTS
DIABETES TYPE:
type 2 diabetes

type 2 diabetes

GAD+ GAD-
n=136 n=1876
Age, years 57 58 (9.7)
(SD) (10.2)
M/F, % 54/46 60/40
Age at 47 (9) 49 (8.6)
onset of
diabetes,
years (SD)

Diagnostic

markers Length of
assessed follow-up
type 2 n/a
diabetes:

GAD

Cut-offs for
positivity
GAD+: 30
WHO Units

Outcome measure and
effect sizes

type 2 diabetes

GADA+ % 136/205

9 (7%)

No difference in GAD+
titre level by age of
diagnosis

Comments
Funding:
Aspects
funded by
Diabetes
UK and UK
MRC.

Risk of
bias:
n/a
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Reference

Study type

Table 34: TRABUCCI 2012 (134)

Reference

A Trabucchi, NI.
Faccinetti, LL.
Guerra, F M. P,
Gustavo D.
Frechtel, E
Poskus, and SN.
Valdez.
Detection and
characterization
of ZnT8
autoantibodies
could help to
screen latent
autoimmune
diabetes in
adult-onset
patients with
type 2
phenotype.
Autoimmunity
45 (2):137-142,
2012.

REF ID:

Study type

Observational:
cross-sectional
study and
prospective

1 Centre,
Argentina

Number of patients
None given

Number of patients

Total n=271 type 2
diabetes

Inclusion criteria:

type 2 diabetes (Adult
onset)

Age at diagnosis >30
years

Without insulin
treatment for the first
year of disease

Exclusion criteria:
None given

Patient characteristics

Patient
characteristics
ADULTS
DIABETES TYPE:
type 2 diabetes
(adult onset)
type 2
diabete
3
n=271
Age 30-84
range
Age at 53.4
diagnosis  (10.9)
diabetes,
years
(SD)
M/F % 62/48

Diagnostic

markers
assessed

Diagnostic markers
assessed

type 2 diabetes:
GADA

IA-2A

ZnT8A

Cut-offs for
positivity

ZnT8A+: SD score
>3

GADA+: SD score
but cut-off not
given

IA-2A+: SD score
but cut-off not
given

Length of Outcome measure and
follow-up  effect sizes

Length of Outcome measure and

follow-up  effect sizes

6 years but type 2 diabetes

EEIAE GADA+ 21

used data (7.7%)

n=101 IA-2A+ 3(1.1%)

patients

followed ZnT8A+ 19 )

for 6 years (7.0%)

forinsulin  GADA+/IA2A+ 2 (0.7%)

requireme  GADA+ /ZnT8A+ 4 (1.5%)

t, but

foes IA2A+/ZnT8A+ 1 (0.4%)

measurem

ent of Abs  GADA+/ 3(1.1%)

not given_ IA2A+/ZnT8A+

None + 211

(78%)

Comments

Comments

Funding:
Grants from
Agency for
Science and
Technology
Promotion,
National
research
Council, and
University
of Buenos
Aires,
Argentina.

Risk of bias:
n/a
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Reference
TRABUCCI 2012

Study type

Number of patients

Patient
characteristics

Table 35: DESAI 2007 (40) from the UKPDS study, follow-up of Davis 2005

Reference

M. Desai, C. A.
Cull, V. A. Horton,
M. R. Christie, E.
Bonifacio, V.
Lampasona, P. J.
Bingley, J. C. Levy,
I. R. Mackay, P.
Zimmet, R. R.
Holman, and A.
Clark. GAD
autoantibodies
and epitope
reactivities persist
after diagnosis in
latent
autoimmune
diabetes in adults
but do not predict
disease
progression:
UKPDS 77.
Diabetologia 50
(10):2052-2060,
2007.

Study type

Observational:
prospective
case-series

UK study

Number of patients
Total n=242 LADA

Inclusion criteria:

Subset taken from
UKPDS study

Subset was LADA
patients (all GADA+)
and all had plasma
samples taken at 0.5,
3 and 6 years after
diagnosis, with at
least 1 being GADA+.

Exclusion criteria:
None given

Patient
characteristics
ADULTS
DIABETES TYPE:
LADA
LADA
n=242
Age, 47 (10.8)
years
(SD)
M/F % 53/47

Diagnostic markers Length of
assessed follow-up
Diagnostic
markers Length of
assessed follow-up
LADA: 6 years
GADA
Measured
at0.5, 3
Cut-offs for and 6
positivity years
GADA+: 15
WHO units/ml

Outcome measure and
effect sizes

Outcome measure and effect
sizes

LADA
GADA+ patients over time, N (%)

Baseline n=242 (100%)
0.5 years n=237 (98%)
3 years n=231 (95%)
6 years n=237 (98%)
LADA

GADA titre over time,
WHO units/ml; median (IQR)

Baseline -

0.5 years 331 (134-674)
3 years 199 (96-318)
6 years 284 (107-518)

Although the median titre rose at
6 years, patients who had high
titres at 0.5 years remained high
and those that had low titres
remained low at 3 and 6 years.

Comments

Comments

Funding:
Diabetes
UK

Risk of
bias:
n/a
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Reference Study type

REF ID: DESAI
2007

Table 36: CHOWTA 2010 (2)

Reference

M. N. Chowta,
P. M. Adhikari,
N. K. Chowta,
A. K. Shenoy,
and S.
D'Souza.
Serum C
peptide level
and renal
function in
diabetes
mellitus.
Indian
J.Nephrol. 20
(1):25-28,
2010.

Study type

Observational:
Cross-
sectional

India study

REF ID:
CHOWTA
2010

Number of patients

Number of patients

Total n=168 type 2
diabetes

Inclusion criteria:

type 2 diabetes including
newly diagnosed cases

Data taken from patients
screened for
participation in clinical
trials on type 2 diabetes
>18 years of age

Exclusion criteria:
None given

Patient
characteristics

Patient characteristics

ADULTS

DIABETES TYPE:

type 2 diabetes

type 2
diabetes

n=168

Age, years 57.6
M/F %

Duration 4.3
of (0.45)
diabetes,

years (SD)

46/54

Diagnostic
markers Length of Outcome measure and effect
assessed follow-up  sizes Comments
Diagnostic Length of = Outcome measure and effect
markers assessed follow-up  sizes Comments
type 2 diabetes: Not type 2 diabetes Funding:
fC-PEPTIDE mentioned  C-peptide titre, nmol/litre None
(SD)
Baseline 0.97 (0.05)
Cut-offs for
positivity There was a negative R_iSk of
correlation between fC- bias:
C-PEPTIDE PEPTIDE and duration of n/a
(fasting): diabetes (r=-0.171, p>0.05)
Not given Duration of disease was

higher in patients with below
normal fC-PEPTIDE compared
to normal and above normal
patients.

Indicative of progressive beta
cell failure.
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Table 37: MONGE 2004 (115)

Reference

L. Monge, G.
Bruno, S.
Pinach, G.
Grassi, G.
Maghenzani,

F. Dani, and G.

Pagano. A
clinically
orientated
approach
increases the
efficiency of
screening for
latent
autoimmune
diabetes in
adults (LADA)
in a large
clinic-based
cohort of
patients with
diabetes
onset over 50
years.
Diabet.Med.
21 (5):456-
459, 2004.

REF ID:
MONGE 2004

Study type

Observational:
cross-sectional
study

Single centre,
Italy

Number of
patients

Total n=220
type 2
diabetes

(met inclusion
criteria)

n=70 LADA
(32%)

n=150 (220-
70) type 2
diabetes

Inclusion
criteria:

type 2
diabetes

Age of onset
>50 years

At least one
of the
following
features
suggestive of
insulin
deficiency: i)
fasting blood
glucose 215
mmol/litre
and/or HbA1lc
>10% despite
adequate

Patient characteristics

ADULTS
DIABETES TYPE:
LADA

type 2 diabetes

Diagnostic Length of
markers assessed follow-up
LADA: n/a
fC-PEPTIDE

GADA

ICA

type 2 diabetes:
fC-PEPTIDE
GADA

ICA

Cut-offs for
positivity

C-PEPTIDE+
(fasting): normal
values 0.36-1.17
nmol/litre

GADAG65+: >0.9
units/mL

ICA+: =5 JDF units

Outcome measure and effect sizes

LADA

fasting C-PEPTIDE,
nmol/ml, mean
(SD)

GADA+/ICA+

Nmol/ml

0.53 (0.51)

30/70 (43%)
fC-pep =0.34
(0.28)

Comments

Funding:
Not
mentioned

Risk of
bias:
n/a
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Reference

Study type

Table 38: KIM 2007 (14)

Reference

C.S. Kim, M.
K. Song, J. S.

Park, M. H.
Cho, H. J.
Kim, J. S.
Nam, E. S.
Kang, C. W.
Ahn, B. S.
Cha, E. G.
Lee, S. K.
Lim, K. R.
Kim, H. C.

Study type

Observational:
cross-sectional
study

Single centre,
Korea

Number of
patients
compliance to
diet and
treatment; ii)
decreasing
body wt >210%
in previous 3
months
despite
constant diet;
iii) BMI <25
mg/kg.

Exclusion
criteria:

None given

Number of
patients

Total n=233
type 1
diabetes;
patients with
adult onset
were analysed
further
(n=128)
n=35/128
LADA (32%)
n=93/128
type 1

Patient characteristics

Patient characteristics

ADULTS
DIABETES TYPE:
LADA
LADA
n=35
Age, 46.4
years (13.5)

Type 1 diabetes acute onset

Type 1
diabetes
acute
n=93

41.1
(13.8)

Diagnostic Length of
markers assessed follow-up
Diagnostic markers Length of
assessed follow-up
LADA: n/a
fC-PEPTIDE

Type 1 diabetes
adult onset:

fC-PEPTIDE

Cut-offs for
positivity

Outcome measure and effect sizes

Outcome measure and effect
sizes

All n=233 Type 1 diabetes
patients (child-onset, adult-onset)
n=105 child onset

n=128 adult onset ( n=35 LADA +
n=93 acute onset)

GADA+ in 59.7% of all type 1
diabetes patients

GADA+ in 60% of child-onset
type 1 diabetes

35/128 (27%) of adult onset type

Comments

Comments
Funding:
Ministry of
Health and
Welfare,
Korea

Risk of
bias:
n/a
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Reference

Lee, and K.
B. Huh. The
clinical and
immunogen
etic
characteristi
cs of adult-
onset type 1
diabetes
mellitus in
Korea. Acta
Diabetol. 44
(2):45-54,
2007.

REF ID: KIM
2007

Study type

Number of
patients
diabetes
Acute onset

Inclusion
criteria:

type 1
diabetes
Diagnosed as
LADA if were
GADA+ (>5
U/ml) and age
at onset was
>35 years, and
did not
initially (first 6
months)
require insulin
treatment.

Exclusion
criteria:

None given

Table 39: AGGARWAL 2010 (60)

Reference

S. Aggarwal,
A. Goel, and
A. Jain. Role
of C-

Study
type
Observ

ational:

cross-
section

Number of patients

Total n=100 type 2
diabetes

n=34 suspected LADA
n=66 classic type 2

Patient characteristics
(SD)

Age at 41.3 33.5
onset, (23.4) (11.3)
years,

(SD)

Duratio 5.1 7.7 (6.1)
n of (2.9)

diabete

s, years

(SD)

M/F%  49/51 39/61

Patient characteristics

ADULTS
DIABETES TYPE:
Suspected LADA

Diagnostic markers
assessed

Length of
follow-up

C-PEPTIDE+
(fasting): not given

GADA+:>1.0
micromole/ml

IA-2A+: mean+3SD
of the control
subjects

Diagnostic markers
assessed

Suspected LADA:
fC-PEPTIDE

Length of
follow-up

6 months

Classic type 2

Outcome measure and effect
sizes

1 diabetes patients were LADA.

0/105 (0%) of child onset type 1
diabetes patients were LADA.

IA-2A+in 17.6% of all type 1
diabetes

IA-2A+ in 19.8% of child onset
IA-2A+ in 15.3% of adult onset
LADA

fasting C-PEPTIDE, 0.83 (0.58)
micrograms/litre,

mean (SD)

Type 1 diabetes acute

fasting C-PEPTIDE, 0.55 (0.32)

micrograms /litre,
mean (SD)

Outcome measure and effect sizes
Suspected LADA
fasting C-PEPTIDE, ng/ml

Baseline (SD) 0.39 (0.03)
n=66

Comments

Comments

Funding:
Not
mentioned
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Reference
peptide in
identificatio
n of patients
suspected of
having
latent
autoimmun
e diabetes in
adults
(LADA) in
north indian
type 2
diabetes
mellitus
population.
Intl.J.Pharm
a Bio Sci. 1
(3), 2010.

REF ID:
AGGARWAL
2010

Study
type
al
study

India
study

Number of patients
diabetes

Inclusion criteria:
type 2 diabetes

Age of diagnosis >25
years

Initial 6 months of
insulin
independence.
C-peptide <0.7 ng/ml
was used to identify
suspected LADA
patients

Exclusion criteria:
History of
ketoacidosis at time
of initial diagnosis
Intake of
diabetogenic drugs
Gestational diabetes
Other secondary
causes of diabetes

Patient characteristics
type 2 diabetes

LADA
n=34

type 2
diabete

n=66

Age, Not given
years

(SD;

range)

Age at
diagno
sis,
years,
(SD;
range)

Not given

Duratio
n of
diabete
s, years
(SD;
range)

M/F %

Not given

33/67 49/51

Diagnostic markers Length of
assessed follow-up
diabetes:

fC-PEPTIDE

Cut-offs for
positivity

C-PEPTIDE+
(fasting): not given
C-peptide <0.7
ng/ml was used to
identify suspected
LADA patients

Outcome measure and effect sizes

6 months (SD)
n=44

0.33 (0.04)

Classic type 2 diabetes
fasting C-PEPTIDE, ng/ml

Baseline (SD) 1.54 (0.09)
n=34
6 months (SD) 1.43 (0.01)
n=29

Comments

Risk of
bias:
n/a
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Table 40: ZHANG 2012A (98)

Reference

S Zhang, Q
Sun, K Feng,
Y Fu, O
Wang, F
Ping, and Y
Li. Clinical,
biochemical,
and
immunologi
cal
characteristi
cs of newly
diagnosed
nonobese
diabetic
patients
aged 18-45
years in
China.
J.Diabetes
Complicatio
ns 26 (1):40-
43,2012.

REF ID:
ZHANG
2012A

Study type

Observational:
cross-sectional
study

Single centre,
China

Number of
patients

Total n=102
diabetics

n=11 LADA
n=70 type 1
diabetes
n=21 type 2
diabetes

Inclusion
criteria:

Newly
diagnosed
diabetes
(duration <
3 months)
Aged 18-45
years old
with BMI
<23 kg/m2.
Through
clinical
examination
and follow-
up they
were
diagnosed
as type 1
diabetes,

Patient characteristics
ADULTS

DIABETES TYPE:

LADA

Type 1 diabetes

type 2 diabetes

LADA Type
n=11 1
diabe
tes
n=70
Age, 42 25
years (5.1) (6.6)
mean
(SD)
M/F % 55/45 46/54
Age
range, %
-18-25 0 =3
- 26-35 9 36

-36-45 81 9

type

diabe
tes
n=21

35
(7.5)

48/52

19
29
52

Diagnostic
markers assessed
LADA:

fC-PEPTIDE

GADA

I1A-2A

ICA

Type 1 diabetes:
fC-PEPTIDE
GADA

I1A-2A

ICA

type 2 diabetes:
fC-PEPTIDE
GADA

IA-2A

ICA

Cut-offs for
positivity

Not given

Length
of
follow-
up

n/a

Outcome measure and effect sizes

LADA

fC-PEPTIDE at
presentation,
mmol/litre (SD)

fC-PEPTIDE, ng/ml (SD)
GADA+, %

IA-2A+, %

ICA+, %

Type 1 diabetes

fC-PEPTIDE at
presentation,
mmol/litre (SD)

fC-PEPTIDE, ng/ml (SD)
GADA+, %

1A-2A+, %

ICA+, %

GADA+ only

IA-2A+ only

ICA+ only
GADA+/ICA+
GADA+/IA-2+
ICA+/IA2+
GADA+/ICA+/IA-2A+

16.3 (4.9)

0.4 (0.2)
100
27.3
36.4

20.3 (8.8)

0.4 (0.3)
64.3
30
45.7
14.3
4.3
7.1
20
8.6
4.3
4.3

Comments

Funding:
Not
mentioned

Risk of
bias:
n/a
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Reference

Reference

Y Hwangbo, J

Study type

Study type

Observational:

Number of
patients
type 2
diabetes
and LADA.

LADA
diagnosed if:
onset age
>30 years,
presence of
circulating
islet
autoantibod
ies, lack of
requirement
for insulin
for at least 6
months
after
diagnosis.

Exclusion
criteria:

None given

Table 41: HWANGBO 2012 (11)

Number of patients
Total n=462 diabetics

Patient characteristics

Patient characteristics
ADULTS

Length
of
Diagnostic follow-
markers assessed up
Diagnostic

markers assessed

LADA:

Outcome measure and effect sizes Comments
GADA+ and/or ICA+ 75.7
GADA+ and/or IA-2A+ 74.3
Antibody -, % 18.6
Abs by age-group, years %
18-25 26-35 36-45
GADA+ 64.1 60.0 66.4
ICA+ 61.5 29.2 16.7
IA-2A+  38.5 20.8 16.7
type 2 diabetes
fC-PEPTIDE at 11.5 (4.5)
presentation,
mmol/litre (SD)
fC-PEPTIDE, ng/ml (SD) 1.4 (0.7)
GADA+, % 9.5
IA-2A+, % -
ICA+, % 4.8
Length
of
follow- Outcome measure and
up effect sizes Comments
n/a LADA Funding:
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Reference

T Kim, E K
Kim, AR
Khang, T J Oh,
H ClJang, KS
Park, SY Kim,
H K Lee, and Y
M Cho.
Prevalence
and clinical
characteristics
of recently
diagnosed
type 2
diabetes
patients with
positive anti-
glutamic Acid
decarboxylase
antibody.
Diabetes
Metab. 36
(2):136-143,
2012.

REF ID:
HWANGO
2012

Study type
cross-sectional
study

Single centre,
Korea

Number of patients
n=20 LADA
n= 442 type 2 diabetes

Inclusion criteria:
>20 years of age

Diagnosed with diabetes
in past 5 years

Exclusion criteria:
Type 1 diabetes

Other diabetes who
started insulin therapy
within 1 year after
diabetes diagnosis
History of DKA
Pregnant

Chronic liver disease
Acute infection
History of organ
transplantation
Current chemotherapy
for malignancy

Other conditions that
could affect glucose
metabolism

Patient characteristics
DIABETES TYPE:

LADA

type 2 diabetes

LADA
n=20
GAD+
Age at 52.3
study, years  (14.1)
mean (SD)
Age at 50.0
onset, years, (14.4)
mean (SD)
Duration of 2.3
diabetes, (2.3)
years, mean
(SD)
M/F % 60/40

type 2
diabete
S

n=442
GAD-
55.3
(11.6)

53.6
(11.6)

17
(1.6)

56/44

Length
of
Diagnostic follow-
markers assessed up
fC-PEPTIDE
GADA

type 2 diabetes:
fC-PEPTIDE
GADA

Cut-offs for

positivity

GADA+: >1.0
U/mL

Outcome measure and
effect sizes

fC-PEPTIDE, 1.2
ng/ml (SD) (0.8)

GADA+, % 100
type 2 diabetes

fC-PEPTIDE, 2.0
ng/ml (SD) (1.2)

GADA+, % 0

Comments
Ministry of
health and
welfare,
Republic
of Korea.

Risk of
bias:
n/a
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Table 42: MAIOLI 2010 (49)

Reference

M. Maioli, G. M.
Pes, G. Delitala, L.
Puddu, A. Falorni,
F. Tolu, R. Lampis,
V. Orru, G. Secchi,
A. M. Cicalo, et al.
Number of
autoantibodies
and HLA
genotype, more
than high titres of
glutamic acid
decarboxylase
autoantibodies,
predict insulin
dependence in
latent
autoimmune
diabetes of
adults. European
journal of
endocrinology
163 (4):541-549,
2010.

REF ID: MAIOLI
2010

Observational:
cross-sectional

Multi-centre,

Number of
patients

Total n=5568 type
2 diabetes later
diagnosed as:

n= 251 LADA

n= 2510 type 2
diabetes
(randomly
selected from the
total recruited)

Inclusion criteria:
type 2 diabetes
35-70 years of
age

Diagnosed with
diabetes in past 5
years

Exclusion criteria:

Severe renal or
liver disease

Patient characteristics
ADULTS

DIABETES TYPE:

LADA

type 2 diabetes

LADA
n=251

GAD+

Age at 55.2
study, years  (11.6)
mean (SD)

Age at 54.3
diagnosis, (11.2)
years, mean

(SD)

M/F % 47/53

type 2
diabetes

n=2510
GAD-
58.1
(11.9)

57.7
(10.1)

86/14

Duration of diabetes <8 months to

5 years
No evidence of DKA

Not had insulin treatment for at
least 8 months from diagnosis

Diagnostic
markers
assessed
LADA:
GADA

1A-2

type 2 diabetes:
GADA

Cut-offs for
positivity

GADA+: Not
given (but
based on health
controls)

IA-2A+: Not
given (but
based on health
controls)

Length
of
follow-

up
n/a

Outcome measure and
effect sizes

Total type 2 diabetes
recruited (n=5568)

GADA+ 4.9%

LADA
GADA+, % 100

1A-2+, % 21

type 2 diabetes
GADA+, % 0

Comments

Funding:
Italian
Ministry for
University
and
Research
and Region
of Sardinia
grant.

Risk of bias:
n/a
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Table 43: VAZIRI 2010 (131)

Reference

F Vaziri-Sani, S
0ak, J Radtke, K
Lernmark, K
Lynch, CD.
Agardh, CM.
Cilio, AL.
Lethagen, E
Ortqvist, M
Landin-Olsson,
CTorn, and CS.
Hampe. ZnT8
autoantibody
titres in type 1
diabetes
patients decline
rapidly after
clinical onset.
Autoimmunity
43 (8):598-606,
2010.

REF ID: VAZIRI
2010

Study type

Observational:
cross-sectional
study

Single centre,
Sweden

Number of
patients

Total n=47
LADA

Inclusion
criteria:

LADA of type 2
diabetes
GAD65+

Age 30-70 years
Taken from
those in a
clinical trial of
GADG65.
diagnosis within
previous 5 years
Controlled
blood glucose
with diet, oral
hypoglycaemic
agents, or both,
but not with
insulin.

Exclusion
criteria:
Women of
child-bearing
potential

Patient characteristics

ADULTS
DIABETES TYPE:
LADA

LADA
n=47

Age at 30-70
onset, years,
median

(range)

Duration of
diabetes,
months (SD;
range)

M/F %

3(1-7)

83/17

Diagnostic markers Length of
assessed follow-up
LADA: n/a

ZnT8

GADA

Cut-offs for
positivity

GADAG5: index of
0.04

ZnT8+: 10 and 18
U/ml (for T8R and
T8W)

IA-2A: not given

Outcome measure and
effect sizes

LADA

GADA+ 100%
ZnT8+ (T8R or 20/47
T8W) (42%)

Comments

Funding:
NIH;
American
Diabetes
Association;
EU
framework
Programme;
Swedish
Research
Council;
Swedish
Diabetes
Association

Risk of bias:
n/a
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Table 44: LINDHOLM 2004

Reference Study type

E Lindholm, B Observational:
Hallengren, cross-sectional
and CD study

Agardh.

Gender

differences in
GAD antibody-
positive
diabetes
mellitus in
relation to age
at onset, C-
peptide and
other
endocrine
autoimmune
diseases.
Diabetes.Met
ab.Res.Rev. 20
(2):158-164,
2004.

Swedish study

REF ID:
LINDHOLM
2004

(135)

Number of patients
Total n=4974
diagnosed as:

n= 1078 type 1
diabetes (n=803
adults)

n= 3730 type 2
diabetes (n=4956)

The rest = other
types

Inclusion criteria:

Diabetics from a local
diabetes registry

Exclusion criteria:
Gestational diabetes

Impaired Glucose
tolerance

Patient characteristics
ADULTS

DIABETES TYPE:

Type 1 diabetes

type 2 diabetes

Typel type2
diabete diabete
s s
n=1078 n=3730
Age at All adult ages
study, years
mean (SD)
Age at Not given for
diagnosis, group as a whole
years, mean
(SD)
M/F % Not given for

group as a whole

Diagnostic
markers
assessed

Type 1 diabetes:

GADA

type 2 diabetes:
GADA

Cut-offs for
positivity

GADA+: Not
given (but
based on health
controls)

Length
of
follow-

up
n/a

Outcome measure and
effect sizes

Type 1 diabetes

GADA+ 407

All adults (51%)
GADA+ 270/433
Age 20-39 (62%)
years

GADA+ 112/152
Age 40-59 (74%)
years

GADA+ 25/30
Age 260 years  (83%)

type 2 diabetes

GADA+ 5.8%

Comments

Funding:
Skane
County
Council R+D
foundation;
Lundbergs
Medical
Research
Council;
Malmo
University
Hospital
Research
funds;
Swedish
Diabetes
Foundation

Risk of bias:
n/a
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Table 45: RADTKE 2009 (5)

Reference

MA. Radtke, K
Midthjell, T I. L.
Nilsen, and V
Grill.
Heterogeneity
of patients with
latent
autoimmune
diabetes in
adults: linkage
to
autoimmunity is
apparent only
in those with
perceived need
for insulin
treatment:
results from the
Nord-Trondelag
Health (HUNT)
study. Diabetes
Care 32 (2):245-
250, 2009.

REF ID: RADTKE
2009

Study type

Observational:
cross-sectional
study

Norwegian
study

HUNT study

Number of
patients

Total n=1049
diagnosed as:
n= 943 type 2
diabetes

n= 106 LADA

Inclusion
criteria:

Type 1 diabetes
and LADA
Diabetics from
the HUNT2
study

Aged >20 years
Those who
filled out
questionnaires
and had blood
sampling and
information on
insulin
treatment.

Exclusion
criteria:

type 1 diabetes
Other forms of

Patient characteristics
ADULTS

DIABETES TYPE:

type 2 diabetes

LADA

type 2 LADA
diabete =106
s
n=943
Age atonset 68 (0.6) 67 (1.6)
years, mean
(SD)
Diabetes 10.4 11 (1.0)
duration, (0.4)

years, mean

Diagnostic
markers
assessed
Type 1
diabetes:
fC-PEPTIDE
GADA

LADA:
fC-PEPTIDE
GADA

Cut-offs for
positivity

GADA+: Index
20.08
(compared to
standard
serum)

Length
of
follow-
up

n/a

Outcome measure and effect

sizes

type 2 diabetes — with insulin

(n=203)

f C-PEPTIDE+
pmol/litre (95%
Cl)

GADA+, units
(SD)

type 2 diabetes — without

insulin (n=740)

f C-PEPTIDE+
pmol/litre (95%
cl)

GADA+, units
(SD)

LADA with insulin
(n=42)

f C-PEPTIDE+
pmol/litre (95%
Cl)

GADA+, units
(SD)

Comments
Funding:
Norwegian
Diabetes
Association;
GSK

377 (343- Norway.

416)

0.01 (0.01)

787 (749-

827)

0.01 (0.01)

130 (105- Risk of bias:

160) n/a

0.54 (0.03)

LADA without insulin (n=64)

f C-PEPTIDE+

682 (577-
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Reference

Study type

Table 46: LEE 2011A (89)

Reference

S. A. Lee, W.
J. Lee, E. H.
Kim, J. H. Yu,
C. H. Jung, E.
H. Koh, M. S.
Kim, J. Y.
Park, and K.
U. Lee.
Progression
to insulin
deficiency in
Korean
patients
with Type 2
diabetes
mellitus
positive for
anti-GAD
antibody.
Diabet.Med.

Study type

Observational:

prospective
case-series

Single centre,
South Korea

Number of
patients
diabetes

Number of
patients

Total n=174
type 2 diabetes
n= 87 GAD+

n= 87 GAD- (age
and sex
matched to
GADA+)

Inclusion
criteria:

type 2 diabetes
outpatients

>25 years of age
at diagnosis

No history of
DKA

fC-PEPTIDE

Patient characteristics
(SD)

M/F % 51/49

Patient characteristics

ADULTS

DIABETES TYPE:

type 2 diabetes (GAD+ and GAD-)

patients were recruited
specifically for being GADA- and
GADA+

GADA-  GADA+
n=87 n=87
Age years, 54 (1.3) 54(1.3)
mean (SD)
Age atonset 48 (1.2) 48(1.2)
years, mean
(SD)
Diabetes 5.9 6.3
duration, (0.8) (0.8)

years, mean
(SD)

55/45

Length
Diagnostic of
markers follow-
assessed up
Length
of
Diagnostic follow-
markers assessed up
type 2 diabetes: 6 years
C-PEPTIDE
GADA

Cut-offs for
positivity

GADA+: 225
WHO units/ml (=1
1U/ml)

GADA+ HIGH
titre: 2250 WHO
units/ml (=10
1U/ml)

Outcome measure and effect
sizes

pmol/litre (95%  806)

Cl)

GADA+, units  0.29 (0.02)
(SD)

Outcome measure and effect
sizes

type 2 diabetes GADA+

fC-PEPTIDE, 0.7 (0.1)
nmol/litre (SD)

type 2 diabetes GADA-

f C-PEPTIDE+ 0.7 (0.1)
pmol/litre (SD)

OVER TIME

fC-PEPTIDE concentrations in the
GADA+ and GADA- groups were

similar at baseline.

In GADA- group fC-PEPTIDE did
not change significantly over time

In GADA+ group fC-PEPTIDE

declined over time and became

significantly lower than in the
GADA- group at 1 year and
thereafter.

Comments

Comments

Funding:
None
mentioned

Risk of
bias:
n/a
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Number of
Reference Study type patients
28 (3):319- >0.33 nmol/litre
324, 2011. Not using
insulin
87 patient of
the whole pool
REF ID: LEE were GADA+
2011A Randomly
selected 87 age
and sex-

matched GADA-
patients from
the same pool

Table 47: VLAD 2004 (113)

Reference

A. Vlad, V.
Serban,
Alexandra Sima,
R. Timar, and
Mihaela Rosu.

of patients.

Exclusion

criteria:

None

mentioned

Number of

Study type patients
Observational: Total n=268
cross-sectional type 2
study diabetes

Patient characteristics

GADA (WHO 3.9
u/mL) (0.4)
GADA 0.2
(IU/mL) (0.1)
M/F % 57/43

Patient characteristics
ADULTS

DIABETES TYPE:

type 2 diabetes

Length
of
Diagnostic follow-
markers assessed up
470
(121.0)
18.7
(4.8)
57/43

Length
of
Diagnostic markers follow-
assessed up
type 2 diabetes: n/a
C-PEPTIDE
GADA

Outcome measure and effect
sizes

F-C-PEPTIDE concentrations were
similar at baseline in high and
low-titre GADA subgroups (0.6
and 0.7 nmol/litre respectively)
After 3 years fC-PEPTIDE became
significantly lower in the HIGH
titre subgroup tan the low titre

group.

Outcome measure and effect sizes
fC-PEPTIDE
LOW titre <0.58
ng/ml

NORMAL titre
0.58 - 2.7 ng/ml

n=20 (7.5%)

n=155 (57.8%)

Comments

Comments

Funding:
None
mentioned
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Reference

The value of
basal C peptide
and its
relationship
with pancreatic
autoantibodies
in young adults
with type 2
diabetes
mellitus.
Rom.J.Intern.M
ed. 42 (2):333-
341, 2004.

REF ID: VLAD
2004

Study type

Romanian study

Length
of
Number of Diagnostic markers follow-
patients Patient characteristics assessed up
Inclusion
criteria: Cut-offs for
type 2 type 2 positivity
diabetes diabetes
Age of onset n=268 fC-PEPTIDE+:
between 30 to
o0 v Age at 45 (4.5) normal range
Y ; diagnosis, between 0.58 and
Duration of years, mean 2.7 ng/ml
diabetes <5 (SD)
years . ;
M/F % 52/48 ICA+: 0.61 units of
optical density
GADA+: 2.2 units of

Exclusion optical density
criteria:
None
mentioned

Type 1

diabetes

n=655

Age, years, 13.3(11.1 -
median 15.7)

(range)

Outcome measure and effect sizes Comments

HIGH titre >2.7 n=93 (34.7%)
ng/ml

Mean fC-PEPTIDE was higher (2.62
ng/ml) in patients who were both
GADA-/ICA- vs. those who were
positive for at least one Ab (2.32
ng/ml).

However the difference was not SS
(p=0.07).

AUTHORS’ NOTE: the n=20 patients
in the LOW Titre fC-PEPTIDE group
probably represent LADA cases, in
act type 1 diabetes. n/a

Thus 7.5% of the type 2 diabetes
patients may actually have type 1
diabetes.

Risk of
bias:

fC-PEPTIDE+,
nmol/litre
(range)

1.0 (0.5-5.1)
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Reference

Reference

R. Besser, J.
Ludvigsson,
A.Jones, T.
McDonald, B.
Shields, B.
Knight, and
A. Hattersley.
Urine C-
peptide
creatinine
ratiois a
noninvasive
alternative to
the mixed-
meal
tolerance
testin
children and
adults with

Study type

Table 48: BESSER 2011 (311)

Study type

Observational
: prospective
case-series

Adults from
diabetes
clinic, UK;
young people
from
paediatric
clinic,
Sweden

Number of
patients

M/F %

Number of
patients

Total n=72 type 1
diabetes

(mixture of young
people and
adults)

Inclusion criteria:
Type 1 diabetes

Young people
(<19 years) and
adults (18 years)
Age of diagnosis:
<30 years

on insulin since
diagnosis

Exclusion criteria:
known renal

Patient characteristics

40/60

Patient characteristics
YOUNG PPLE (n=21) &

ADULTS

DIABETES TYPE: type 1

diabetes (n=72)

Young
(n=21)
Age, 14
years, (10.9-
median 16.4)
(IQR)
M/F, % 33/67
Diabetes 2.6
duration,  (0.6-
years, 5.0)
median
(IaR)

HbAlc, 7.2

Population: Adults and young people (mixed population studies); N>50

Adults
(n=51)

18 (13-
24)

51/49

21.4
(2.8-
41.0)

7.8

Length
of
Diagnostic markers follow-
assessed up Outcome measure and effect sizes Comments
Length
of
Diagnostic markers follow- Outcome measure and
assessed up effect sizes Comments
patients underwent a N/A — type 1 diabetes (n=75) Funding:
standard mixed-meal immedia  Acsociation between 90-  Diabetes UK,
tolerance test :Zst'n min sCP (1) and both the Penlnsu'la'
(MMTT) : Itog MMTT 120-min UCPCR NIHR Clinical
1UZF()) and after the home Res'e'arch
type 1 diabetes: . evening meal Facility, EC
minutes program
C-PEPTIDE (serum, sCP) ) ol )
Urine C-peptide In the paediatric cohort, oflaborative
.. . . European
creatinine ratio (UCPCR) correlations were also
. Effort to
determined between Devel
AUC sCP and 120-min év; op
UCPCR. UCPCR cut-offs ~ Diabetes
sCP: collected at 0 and . e .O ° Diagnostics;
90 min. Additional equivalent to 90-min i ’
‘ sCP >0.2 nmol/litre arndiabetesf
samples at 30, 60, and i ) onden (The
120min in paediatric v'vere derived 'usmg swedish
patients (n=18), I|near.regre5510n -~y
. equations.
allowing area under the Diabetes

curve (AUC) to be

UCPCR (120 min)

Foundation)
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Reference Study type
type 1

diabetes.

Diabetes

Care 34

(3):607-609,

2011.

REF ID:
BESSER 2011

Number of
patients
impairment
(eGFR<60mI/min
/1.73m2)

severe
hypoglycaemic.
within last 3
months

documented
hypoglycaemia
unawareness
with a blood
glucose
<3mmol/litre,
and HbA1c >10%.

Patient characteristics
median (6.6- (6.9-
(IQR), % 7.9) 9.0)

To enrich for patients who
had endogenous insulin
secretion, 43% patients were
either within 5 years of
diagnosis or known to still
secrete C-peptide when
previously tested.

Length

of
Diagnostic markers follow-
assessed up

calculated. Urine was
collected as a fasting
second morning void
immediately before the
start of the MMTT (0
min) and after 120 min.
Significant endogenous
insulin secretion was
defined as 90-min sCP
>0.2

nmol/litre, in
accordance with the
DCCT

Urine: collected in boric
acid 120 minutes after
evening meal following a
pre-meal void. Adult
patients took further
home urine samples 120
min after a standard 60-
g CHO breakfast and
following the patients’
own lunch. Urine
samples brought to the
research centre within
24h.

Outcome measure and

effect sizes Comments
following a home and the
evening meal was Swedish
compared with that Research
after a MMTT. Council.
RESULTS: Risk of bias:

MMTT 120-min UCPCR n/a
was highly correlated to
90-min sCP (r =0.97; p<
0.0001). UCPCR 20.53
nmol/mmol had 94%
sensitivity/100%
specificity for significant
endogenous

insulin secretion (90-min
sCP 0.2 nmol/litre). The
120-min postprandial
evening meal UCPCR
was highly correlated to
90-min sCP (r =0.91; p<
0.0001). UCPCR >0.37
nmol/mmol had 84%
sensitivity/97%
specificity for sCP 20.2
nmol/litre.

AUTHORS’
CONCLUSIONS: UCPCR
measured during an
MMTT or after a home
meal is highly correlated
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Reference

Study type

Table 49: BORG 2003 (42)

Reference

H. Borg, H.
J. Arnqvist,
E. Bjork, J.
Bolinder, J.
W.

Eriksson, L.
Nystrom, J.

0.
Jeppsson,
and G.
Sundkvist.
Evaluation

Study type

Observational:
prospective
case-series

Registry,
Sweden

Number of
patients

Number of
patients

Total n=422
type 1
diabetes &
type 2
diabetes —
n=285 type 1
diabetes,
n=81 type 2
diabetes
(mixture of
young people
and adults)

Patient characteristics

Patient
characteristics
YOUNG PPLE & ADULTS
DIABETES TYPE:
type 1 diabetes (n=285)
type 2 diabetes (n=81)
Unclassified (n=85)

type 1
diabetes &
type 2
diabetes

Age, 25 (10)

Diagnostic markers

assessed

Diagnostic markers
assessed

type 1 diabetes & type
2 diabetes:

ICA

GADA

GADA+ index
1A-2A

IA-2A index
Any antibody +
3 Ab

2 Ab

ICA & GADA

Length
of
follow-
up

1 year

Length
of
follow-

up

Outcome measure and effect sizes

Outcome measure and
effect sizes

with MMTT sCP. UCPCR
testing is a sensitive and
specific method for
detecting insulin
secretion. UCPCR may

be a practical alternative

to serum C-peptide
testing, avoiding the
need for

inpatient investigation.

type 1 diabetes (n=285)

ICA N (%) = 143
(54)

GADA 206 (77)

GADA+ index 53 (78)

IA-2A 123 (46)

IA-2A index 91 (90)

Comments

Comments
Funding:
Juvenile
diabetes
foundation-
Wallenberg
Diabetes
research
program,
Lundstrom
foundation,
Novo-Nordisk
foundation,
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Reference
of the new
ADA and
WHO
criteria for
classificatio
n of
diabetes
mellitus in
young adult
people (15-
34 years) in
the
Diabetes
Incidence
Study in
Sweden
(DISS).
Diabetologi
a46
(2):173-
181, 2003.

REF ID:
BORG 2003

Study type

Number of
patients

Inclusion
criteria:

Patients aged
15-34 at
diagnosis

Exclusion
criteria:

None stated

years,
median
(IQR)

M/F %

Patient
characteristics

254
(60%)/168
(40%)

Length
of
Diagnostic markers follow-
assessed up
ICA & IA-2A
1Ab
ICA
GADA
1A-2A
C-PEPTIDE

Cut-offs for positivity

C-PEPTIDE+: 0.10
nmol/litre

ICA512/IA-2+: Index*
of

IA-2A: Index* of 1.0
GADA+: Index* of 4.6

ICA+: >4 JDF units

*INDEX = sample cpm —
negative control cpm
/positive control cpm -
negative control cpm

Outcome measure and effect sizes
Any antibody + 220 (83)
3 Ab 89 (40)
2 Ab 74 (34)
ICA & GADA 47 (21)
ICA & IA-2A 6 (3)
GADA & IA-2A 21 (10)
1Ab 57 (26)
ICA 1(0.5)
GADA 49 (22)
1A-2A 7 (3)

type 2 diabetes (n=81)

ICA 12 (15)
GADA 16 (21)
GADA+ index 72 (85)
IA-2A 12 (15)
IA-2A index 94 (101)

Any antibody + 18 (23)

Comments
Research
funds of
Malmo
university
hospital,
faculty of
medicine at
Lund
university,
Albert
Pahlson
Foundation,
Swedish
Diabetes
association

Risk of bias:
n/a
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Reference

Study type

Number of
patients

Patient
characteristics

Diagnostic markers
assessed

Length
of
follow-

up

Outcome measure and effect sizes Comments

3 Ab 7(39)
2 Ab 8 (44)
ICA & GADA 3(17)
ICA & IA-2A 2 (11)
GADA & IA-2A 3(17)
1Ab 3(17)
ICA 0

GADA 3(17)
IA-2A 0

P-C-PEPTIDE: Carried out in patients that were
tested for C peptide within 1 week after diagnosis

At diagnosis:

Undetectable (<0.10 nmol/litre):
Ab+: 30/123 (24.4%)

Ab-: 1/36 (2.8)

Low (<0.25 nmol/litre)

Ab+: 72/123 (58.5)

Ab-:2/36 (5.6)

Follow up:

Undetectable (<0.10 nmol/litre):
Ab+: 13/123 (10.6)

Ab-: 3/36 (8.3)

Among all Ab- patients, 13/93 had low fasting P-C

Peptide (0.25 nmol/litre) and 12/13 had type 1
diabetes
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Table 50: FAN 2013 (301)

Reference

H Fan,
QingRong Pan,
Pengrui Zhang,
Jia Liu, Yuan Xu,
and Xinchun
Yang. Influence
of islet function
on typing and
prognosis of
new-onset
diabetes after
intensive insulin
therapy. Med
Sci Monit
19:787-793,
2013.

REF ID: FAN
2013

Study type

Observational:
prospective
case-series

China

Number of
patients

n=187 type 2
diabetes subgroup,
n=19 type 1
diabetes subgroup
(N<50 thus not
using results)

Total n=206 type 1
diabetes and type 2
diabetes (n=214
originally recruited
who were
acceptable)

Inclusion criteria:

New onset
diabetes (WHO
criteria) and ketosis
type 2 diabetes
patients did not
require lIT to
control blood
glucose after initial
honeymoon period
(blood glucose
controlled by diet
and exercise for 2-5
weeks and
normalised HbA1lc
levels <7%)

Exclusion criteria:

Patient characteristics

type 2 diabetes adults and
young people subgroup
DIABETES TYPE:

type 2 diabetes

type 2
diabetes
adults and
young
people
n=187

Age mean, 43.6 years

(SD, range) (5.7, 17-58)

Male n=107

Disease 0-12 months

duration,

range

HbA1c, %, 9.71-15.20

range

BMI, kg/m2, Mean 26.89;

range range 19.56
-31.22

Drop-outs/missing data: n=8
due to unauthorised
medication, withdrawn
consent, and lost-to follow-up

Diagnostic
markers assessed
type 2 diabetes:
GAD

IAA

ICA

Cut-offs for
positivity
Not reported

Length of
follow-up

Baseline,
and 3
years
(follow-up
data not
given for
Abs)

Outcome measure and
effect sizes

type 2 diabetes adults +
young people

Baseline GAD+ 4.8%
Baseline ICA+ 3.2%

Baseline IAA+ 10.6%

36 month follow-up data
not given for Abs

Comments
Funding:
None
mentioned

Risk of
bias:

n/a

some
missing
data at
follow-up
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Reference

Table 51: LAADHAR 2007 (30)

Reference

L. Laadhar,
M. Zitouni,
M. Kallel-
Sellami, R.
Bouguerra,
H.
Chaabouni,
and S.
Makni.
Spectrum of
autoantibodi
esin
Tunisian
adult type 1
diabetes
mellitus.
Ann.N.Y.Aca
d.Sci.
1107:356-
362, 2007.

Study type

Study type

Observational:
cross-sectional

study

Single centre,
Tunisia

Number of

patients
Stress

Patient characteristics

Severe injured liver
or kidney function

Diseases affecting

the glucose
metabolism

Number of
patients

Total n=261
type 1
diabetes

Inclusion
criteria:

Clinical
diagnosis of
type 1
diabetes

Exclusion
criteria:
None
mentioned

Patient characteristics

ADULTS AND YOUNG PEOPLE
DIABETES TYPE:
type 1 diabetes

type 1
diabetes

n=261

Age, years, 29.1 (1.9; 16-
mean (SD; 60)
range)

Age at 20.3 (10.3)
diagnosis,
years, mean

(SD)

M/F % 48/52

Diagnostic
markers assessed

Diagnostic markers
assessed

type 1 diabetes:
fC-PEPTIDE

Cut-offs for positivity

ICA+: not given

Length of Outcome measure and
follow-up  effect sizes

Lengt

h of

follow Outcome measure and effect
-up sizes

n/a type 1 diabetes (n=261)

ICA+ 88 (33.7%)

ICA+ in patients 47.7%

<1yr Diabetes

Comments

Comments

Funding:
Not
mentioned

Risk of
bias:
n/a
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Reference

REFID:
LAADHAR
2007

Study type

Table 52: LU 2014 (321)

Reference

H Lu, F Hu, Y
Zeng, L Zou, S
Luo, Y Sun, H
Liu, and L Sun.
Ketosis onset
type 2 diabetes
had better islet
beta-cell
function and
more serious
insulin
resistance. J
Diabetes Res
2014:510643,
2014.

REF ID: LU
2014

Study type

Observational
: Cross-
sectional
study

China

Number of
patients

Number of patients
n=140

Inclusion criteria:
Newly diagnosed
type 2 diabetes
Without islet-
associated
autoantibodies

Age 16-68 years
Diagnosis: WHO
criteria

If had Plasma glucose
>250 mg/ml and
positive urine ketone
body = diabetic
ketosis diagnosis.

Patient characteristics

Patient characteristics
ADULTS and YOUNG PPLE

Diagnostic markers
assessed

Diagnostic
markers
assessed

type 2 diabetes:

DIABETES TYPE:
type 2 diabetes

Ketosis
onset
type 2
diabet
es

n=62

Fasting C-
PEPTIDE

Cut-offs for
positivity
AUC

Non-
ketoti

onset
type

diabe
tes

n=78

Lengt
h of

follow Outcome measure and effect

-up

Length of
follow-up

n/a

sizes

Outcome measure and
effect sizes (baseline)

type 2 diabetes adults and

young people

f-C-PEP,
pmol/litre
(SD)

Ketosis
group:
475.8 (406)
Non-
ketotic
group:
348.2 (283)

Comments

Comments

Funding:
None
mentioned

Risk of bias:
n/a
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Table 53: BRUNOVA 2002 (28)

Reference

J. Brunova, J.
Bruna, M.
Koning, M.
Meyer, G.
Joubert, and
W.
Mollentze.
GAD65ADb
and primary
hypothyroidi
smin type 1
and 2
diabetic

Study type

Study type

Observational:
cross-sectional

study

Single centre,
South Africa

Number of patients

Patient characteristics

Exclusion criteria: Age, years 44.8
Evidence of other mean

disease M/F % o
Taking agents known il e | 950
to affect CHO

metabolism HbAlc 11.0%

Obvious precipitating
causes for the
development of

Diagnostic
markers
assessed

47.0

72

24.4

11.8

%

Drop-outs/missing data: none

ketosis

Number

of

patients Patient characteristics

Total ADULTS AND YOUNG PEOPLE

n=192 DIABETES TYPE:

(n=551 type 2 diabetes

type .

diabetes type 1 diabetes

and typel type?2

n=137 diabet  diabet

type 2 es es

diabetes) n=55 n=137
Age, years, 13 —85 years
(range)

Inclusion

Diagnostic markers
assessed

type 1 diabetes:
GAD65

type 2 diabetes:
fC-PEPTIDE
GADG65

Cut-offs for positivity

fC-PEPTIDE+: not

Length of
follow-up

Length
of
follow-
up

n/a

Outcome measure and
effect sizes (baseline)

type 1 diabetes patients
vs. LADA:

people with type 1
diabetes were younger,
lower age of onset.

NS difference in number
of patients with high GAD
titre.

Outcome measure and effect sizes
type 1 diabetes (n=55)
GAD65+ 17/55 (30.9%)

type 2 diabetes (n=137)

GAD65+ 9/137 (6.6%)
fC-PEPTIDE in  637.6 (503)
GAD-

patients,

pmol/litre

Comments

Comments

Funding:
Not
mentioned

Risk of
bias:
n/a
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Length

Number of

of Diagnostic markers follow-
Reference Study type patients Patient characteristics assessed up Outcome measure and effect sizes Comments
subjects. criteria: given (SD)
J.Endocrinol. Clinical fC-PEPTIDEin  1168.1 (732)
Metab.Diabe diagnosis GAD65+: not given GAD-
tes S.Afr. 7 of type 1 patients,
(1):6'8r diabetes pmol/“tre

2 MJF % 50/50

diabetes

The presence of GADG65 in type 2

REFID: diabetes was associated with lower
BRUNOVA levels of fC-PEPTIDE
2002 Exclusion

criteria:

None

mentione

d

Table 54: OTA 2005 (126)
Length
of
Number of Diagnostic markers follow-
Reference Study type patients Patient characteristics assessed up Outcome measure and effect sizes Comments
TOta, T Observational: Total n=101 type ADULTS AND YOUNG type 1 diabetes: n/a type 1 diabetes (n=101) Funding:
Takamura,Y  cross- 1 diabetes PEOPLE C-PEPTIDE GAD65+ n=60/101 Not
Nagai, Y sectional DIABETES TYPE: GADA65 (59%) mentioned
Bando,and  study Inclusion type 1 diabetes IA-2A IA-2+ 37/101 (37)
R Usuda. criteria:
Significance . IA-2+/ GAD65- 10 (10)
type 1 diabetes

of IA-2 type 1 GAD65+/ IA-2+ 27 (27)

antibody in EEERITEE LY diabetes Cut-offs for
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Length
of
Number of Diagnostic markers follow-
Reference Study type patients Patient characteristics assessed up Outcome measure and effect sizes Comments
Japanese American n=101 positivity
typel eIl Age, years, 41.3 (14.0- GADG5+/IA-2- 33 (32)
dlabe_tes.. its association mean 89.0;15.3) ICA512/IA-2: 0.4
association (range; SD) u/mL
with GAD Exclusion
; Duration 10.4 (9.6)
antibody. criteria: GADG65+: 1.3 U/mL
Diabetes . of +1.3U/m Acute onset type 1 diabetes (n=64) Risk of
. None mentioned (jabetes :
Res.Clin.Prac ’ IA-2 Ab+: GAD Ab n=19 bias:
t. 67 (1):63- years, . n/a
mean (SD) concentration (U/mL)  67.7 (97.2)

69, 2005.

Mean (SD)

M/F % 47/54 IA-2 Ab-: GAD Ab n=45

concentration (U/mL)  31.1(132.1)
REF ID: OTA GAD+: IA-2'Ab n=28
2005 concentration (U/mL) 1.8 (3.0)

GAD-: IA-2 Ab n=36

concentration (U/mL) 1.0 (2.4)

Table 55: RAJALAKSHMI 2014 (322)
Length
Diagnostic of
markers follow- Outcome measure and

Reference Study type Number of patients Patient characteristics assessed up effect sizes Comments
R Rajalakshmi,  Observational:  n=300 type 1 diabetes ADULTS and YOUNG PPLE type 1 n/a type 1 diabetes adults Funding:
A Amutha, cross-sectional  and type 2 diabetes DIABETES TYPE: diabetes and and young people Global
Harish Ranjani,  study (n=150 of each) type 1 diabetes type 2 Fasting C- 0.29 diabetes
I\/:_ohamr_ned K. e 2 TS diabetes: ' peptide, research
All,Ranjit Inclusion criteria: Fast C-peptide pmol/ml centre.

ORISR, | oo Diagnosis between ages Stimulated C- Stimulated C-  0.32
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Reference
Ranjit Mohan
Anjana, K. M.
V. Narayan,
and
Viswanathan
Mohan.
Prevalence and
risk factors for
diabetic
retinopathy in
Asian Indians
with young
onset type 1
and type 2
diabetes.
J.Diabetes
Complications
28 (3):291-297,
2014.

REF ID:
RAJALAKSHMI
2014

Study type

Number of patients

10 and 25 years
Duration of diabetes >2
years

Diagnosis: FPG 2126
mg/dl, and/or 2hr post-
load glucose level 2200
mg/dl, or self-reported
diabetes treated by a
physician or on
hypoglycaemic.
Medications or insulin.

type 1 diabetes diagnosis:

accompanied by abrupt
onset of symptoms like
polyuria, polydipsia, or

unexplained wt loss, DKA,

absent insulin reserve,
requirement of insulin

from time of diagnosis for

control of
hyperglycaemia.

type 2 diabetes diagnosis:

absence of ketosis, good

B-cell functional reserve,

absence of pancreatic
calculi, and good
response to oral
hypoglycaemic. Agents
for >2 years.

Exclusion criteria:

Patient characteristics

Adults and young people:

type 1 diabetes type 2
(n=150) diabete
s
(n=150)
Age 28 33

Male 54% 62%
Diabete 12 12

duratio
n, years

Drop-
outs/missing
data: none

Length
Diagnostic of
markers follow-
assessed up
peptide

Cut-offs for
positivity
Not mentioned

Outcome measure and
effect sizes

peptide,

pmol/ml

type 2 diabetes adults
and young people

Fasting C- 0.79
peptide,
pmol/ml

Stimulated C- 1.60
peptide,
pmol/ml

Comments

Risk of bias:

n/a
no missing
data
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Table 56: SCHOLIN 2011 (93)

Reference

A. Scholin, L.

Nystrom, H.
Arnqvist, J.
Bolinder, E.
Bjork, C.
Berne, F. A.
Karlsson,
and
Diabetes
Incidence
Study
Group.
Proinsulin/C
-peptide
ratio,
glucagon
and
remission in
new-onset
Type 1
diabetes
mellitus in
young
adults.

Study type

Study type

Observational:
and
prospective
case-series

Swedish study

Number of patients

None mentioned.

Number of
patients

Total recruited:
n=203

n=78 type 1
diabetes

(had complete
data at all the
time-points
and were
confirmed type
1 diabetes)

Inclusion
criteria:

type 1 diabetes
Age 15-34
years

In the
nationwide
Diabetes Study
in Sweden
(DISS)

Patient characteristics
ADULTS AND YOUNG
PEOPLE

DIABETES TYPE:

type 1 diabetes

type 1
diabetes
n=78
Age, years, 26.2 (6.0)
mean (SD;
range)
M/F % 60/40
Islet Ab+, % 86%

Patient characteristics

Length
Diagnostic of
markers follow-
assessed up
Diagnostic markers Length of
assessed follow-up
type 1 diabetes: 3 years
fC-PEPTIDE follow-up
post
diagnosis.

Cut-offs for positivity

fC-PEPTIDE+: not given

Outcome measure and
effect sizes

Outcome measure and effect
sizes

type 1 diabetes (n=78)
FC-peptide over time: months
after diagnosis nmol/litre
MEDIAN (min-max)

Baseline  0.24 (0.04-1.4)
3 0.26 (0.04-1.8)
6 0.31(0.04-1.3)
9 0.27 (0-1.9)
12 0.27 (0-1.6)
15 0.19 (0-1.7)
18 0.17 (0-1.1)
24 0.16 (0-1.5)
30 0.12 (0.04-1.3)
36 0.19 (0.02-1.8)

Comments

Comments

Funding:
Not
mentioned

Risk of
bias:
n/a
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Reference
Diabet.Med.
28 (2):156-
161, 2011.

REFID:
SCHOLIN
2011

Study type

Number of
patients

type 1 diabetes
defined as islet-
cell Ab+ and/or
need for insulin
treatment at
diagnosis)
Blood samples
taken

Exclusion
criteria:

Pregnant
type 2 diabetes

Table 57: SCHOLIN 2004A (112)

Reference

A. Scholin, C.
Torn, L.
Nystrom, C.
Berne, H.
Arngvist, G.
Blohme, J.
Bolinder, J. W.
Eriksson, I.
Kockum, M.
Landin-Olsson,

J. Ostman, F. A.

Study type

Observational:

prospective
case-series

Number of
patients
Total n=362
type 1
diabetes

Inclusion
criteria:
People with
type 1
diabetes
Aged 15-34
years

Patient characteristics

Patient characteristics

ADULTS + YOUNG
PEOPLE

DIABETES TYPE:
type 1 diabetes

type 1

diabetes

n=362
Age, years, 24.7

Diagnostic markers
assessed

Diagnostic markers
assessed

type 1 diabetes:
C-PEPTIDE

GADA

ICA

1A-2

IAA

Cut-offs for positivity

Length of

follow-up sizes

Length
of
follow-
up

n/a

Outcome measure and effect

Outcome measure and effect sizes

type 1 diabetes - All cases (n=362)

P-C-PEPTIDE+
(nmol/litre)
Median (range)
ICA+

1A-2A+

GADA+

IAA+

0.27 (0.10, 2.13)

213/346 (62%)
162/345 (47%)
229/346 (66%)

58/248 (23%)

Comments

Comments

Funding:
Juvenile
diabetes
foundation-
Wallenberg
Diabetes
research
program,
Swedish
Diabetes
association,
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Reference Study type
Karlsson, G.
Sundkvist, and
E. Bjork. Normal
weight
promotes
remission and
low number of
islet antibodies
prolong the
duration of
remission in
Type 1 diabetes.
Diabet.Med. 21
(5):447-455,
2004.

REF ID:
SCHOLIN 2004A

Table 58: TRIDGELL 2011 (46)

Reference Study type
DM. Observational:
Tridgell, C cross-sectional
Spiekerman, study

Richard S.

Wang, and

Number of
patients

Clinically
classified as
type 1
diabetes
according to
WHO criteria

Exclusion
criteria:

None
mentioned

Number of
patients

Total n=5,020
type 1 diabetes

Inclusion
criteria:

Patient characteristics
mean (5.6)
(range; SD)
Duration

of

diabetes,

years,

mean (SD)

M/F % 242/120

Patient characteristics

ADULTS AND YOUNG
PEOPLE
DIABETES TYPE:

type 1 diabetes

Length
of
Diagnostic markers follow-
assessed up Outcome measure and effect sizes
C-PEPTIDE+: 0.25 type 1 diabetes Ab+ (n=307)
nmol/litre
ICA512/1A-2+: Index* P-C-PEPTIDE+ 0.26 (0.10, 2.13)
of 0.05 (nmol/litre)
GADG65+: Index* of Median (range)
0.07
ICA+: >5 JDF units
1AA: 0.7%
ICA+ 213/295 (72%)
IA-2A+ 162/294 (55%)
*INDEX = sample cpm GADA+ 229/295 (78%)
— negative control cpm 1AA+ 58/215 (27%)
/p05|t'|ve control cpm - type 1 diabetes Ab- (n=53)
negative control cpm
P-C-PEPTIDE+ 0.38 (0.10, 1.63)
(nmol/litre)
Median (range)
Length
of
Diagnostic markers follow- Outcome measure and effect
assessed up sizes
type 1 diabetes: n/a type 1 diabetes: onset aged 2-7
GADA (n=1,739)
1A-2A -univariate analyses

GADA and/or IA-2A

GADA+
IA-2+

35.7%
43.1%

Comments
Swedish
society of
medicine,
Agnes &
Mac
Rudbergs
foundation

Risk of bias:

n/a

Comments

Funding:
type 1
diabetes
Genetics
consortium,
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Reference
Carla J.
Greenbaum.
Interaction
of onset and
duration of
diabetes on
the percent
of gad and
ia-2
antibody-
positive
subjects in
the type 1
diabetes
genetics
consortium
database.
Diabetes
Care 34
(4):988-993,
2011.

REF ID:
TRIDGELL
2011

Study type

Number of
patients

Diagnosed with
type 1 diabetes
before aged 35
years

Treated with
insulin within 6
months of
diagnosis
without
subsequent
discontinuation
of insulin
treatment
Families with
at least 2 non-
monozygotic
siblings with
type 1 diabetes
and families
where there
was a single
affected child
from a
population
with a low
prevalence of
type 1 diabetes

Exclusion
criteria:

None

Patient characteristics

Age, years,
median
(range)

Duration
of
diabetes,
years,
median

Length

of
Diagnostic markers follow-
assessed up

Cut-offs for positivity

GADG65+: NR

ICA+: NR

type 1
diabetes

n=5,020
10 (2-52)

DATA FOR
ADULTS AND
YOUNG PPLE
HAS BEEN
SEPARATED

8 (0-66)

Outcome measure and effect
sizes

type 1 diabetes: onset aged 8-
13 years (n=1,767)
-univariate analyses
GADA+

1A-2+

47.6%
53.1%

type 1 diabetes: onset aged >14
years (n=1,514)
-univariate analyses
GADA+

1A-2+

58.9%
40.6%

type 1 diabetes: duration 0-5
year-
univariate analyses

GADA+ 58.6%

1A-2+ 60.4%

type 1 diabetes: duration 6-13
year-

univariate analyses (referent
group 0-5 years duration)

GADA+
1A-2+

44.8%
47.2%

type 1 diabetes: duration 214
year-

Comments
National
institute of
diabetes
and
digestive
and kidney
diseases,
juvenile
diabetes
research
foundation

Risk of bias:

n/a
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Reference

Study type

Number of
patients
mentioned

Patient characteristics

(range)

M/F %

50.7%/49.3%

Diagnostic markers
assessed

Length
of
follow-

up

Outcome measure and effect
sizes

univariate analyses

(referent group 0-5 years
duration)

GADA+ 35.6%
IA-2+ 28.3%
type 1 diabetes: duration 0-5
year-

multivariate analyses

GADA+ 70.5%
1A-2A+ 53.4%
GADA+ and/orlA-2A+ 82.2%
type 1 diabetes: duration 6-13
year-

multivariate analyses

GADA+ 65.3%
1A-2A+ 42.7%
GADA+ and/orlA-2A+ 73.8%
type 1 diabetes: duration 214
year-

multivariate analyses

GADA+ 42.5%
IA-2A+ 26.2%
GADA+ and/orlA-2A+ 53.4%

Comments
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Table 59: SCHOLIN 2004B (69)

Reference

A. Scholin, L.
Bjorklund, H.
Borg, H. Arnqvist,
E. Bjork, G.
Blohme, J.
Bolinder, JW.
Eriksson, S.
Gudbjornsdottir,
L. Nystrom et al.,
and Diabetes Inc.
Islet antibodies
and remaining
beta-cell function
8 years after
diagnosis of
diabetes in young
adults: a
prospective
follow-up of the
nationwide
Diabetes
Incidence Study
in Sweden.
J.Intern.Med. 255
(3):384-391,
2004.

REF ID: SCHOLIN
2004B

Study type

Observational:
prospective
case series

Number of
patients

Total n=312
(patients with
blood samples
at diagnosis
and follow up)
-n=254 type 1
diabetes,
n=30 type 2
diabetes

Inclusion
criteria:

Aged 15-34
years
Diagnosed*
with diabetes
between
1987-1988

Exclusion
criteria:

None
mentioned

*diagnosis
based on
clinical
judgement as

Patient characteristics

ADULTS AND YOUNG
PEOPLE

DIABETES TYPE:
type 1 diabetes
type 2 diabetes

type 1
diabetes

Age, years, 24.8

mean (9.5)

(range; SD)

M/F % 182
(58%)/
130
(42%)

type 1 254 (81)

diabetes

type 2 30 (10)

diabetes

Unclassifia 27 (9)

ble 1(0)

Secondary

Diagnostic markers
assessed

type 1 diabetes:
C-PEPTIDE

GADA

ICA

IA-2

ICA & |A-2A

ICA & GADA

GADA & |IA-2A

Cut-offs for positivity

P-C-PEPTIDE+: <0.1
nmol/litre
ICA512/IA-2+: Index*
of >1

GADG65+: Index* of
>4.6

*INDEX = sample
cpm — negative
control cpm /positive
control cpm -
negative control com

Length
of
follow-
up
8 years

Outcome measure and effect

sizes

type 1 diabetes Baseline
(n=312)

ICA+ n=199/312 (64%)
GADA 235/311 (76)
IA-2A+  143/311 (46)

type 1 diabetes: follow up
(n=312)

ICA+ 73/309 (24%)
GADA 200/309 (65%)
IA-2A+  106/310 (34%)

C-peptide at baseline

>0.1 type 1 diabetes:

nmol/litr  25/42 (60%)

e: type 2 diabetes:
8/42 (21%)

<0.1 type 1 diabetes:

nmol/litr  204/227 (90%)

e: type 2 diabetes:

10/227 (4%)
C peptide at follow up

>0.1 type 1 diabetes:
nmol/litre  31/42 (76)
: type 2 diabetes:

Comments

Funding:
Juvenile
diabetes
foundation
and
Wallenberg
diabetes
research
program,
Lundstrom
foundation,
Novo-nordisk
foundation,
Albert Palson
foundation,
Swedish
diabetes
association,
children’s
diabetes fund,
Swedish
medical
research
council

Risk of bias:
n/a
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Reference

Study type

Table 60: WENZLAU 2010 (55)

Reference

J. M.
Wenzlau,
M.
Walter, T.
J.
Gardner,
L. M.
Frisch, L.
Yu, G. S.
Eisenbarth
, A. G.
Ziegler, H.
W.
Davidson,
and J. C.
Hutton.
Kinetics of
the post-

Study type

Observational:
prospective
case-series

Number of Diagnostic markers
patients Patient characteristics assessed
reported by
diagnosing
clinician to
DISS registry
Number of Diagnostic
patients Patient characteristics markers assessed
Total ADULTS AND YOUNG PEOPLE type 1 diabetes:
n=506 DIABETES TYPE: C-PEPTIDE
type 1 diabetes ZnT8
Inclusion GADA
criteria: 1A-2
New onset
patients
within 6
el @ 1 5 3 Cut-offs for
. . positivity
elegiess (n=21 (n=61) (n=424)
type 1 )
diabet C-PEPTIDE+:.3
1aDELES  pge, 203 9.8 11.4 L
new onset pmol/m
. years, (6.2; (5.2; (7.6; . *
patients ( 4 . ZnT8: index* of
ears median 12.2- 1.6- 0.5- 0.015-0.020
Uk (SD; 346) 367)  52.7) O
duration) ICA512/IA-2+:
range)
Patients Index* of 0.032
Duration 26.3

Length
of
follow-

up

Length
of
follow-

up

Group 1:

2.5 year

Group 2:

7 years

Group 3:

3-10.9
years

Outcome measure and effect

sizes
8/42 (20)
<0.1 type 1 diabetes:
nmol/litr ~ 208/227 (95)
e:

type 2 diabetes:

7/227 (3)

Outcome measure and
effect sizes

Group 1: New onset
diabetes (n=21)

baseline

ZnT8A+ 85.7%
GADA+ 95.2%
IA-2A+ 90.5%
C Peptide+ 100%

Group 1: New onset
diabetes (n=21)
2.5 years follow up

InT8A+ 76.2%
GADA+ 85.7%
IA-2A+ 90.5%

Comments

Comments

Funding:
Childhood
diabetes
foundation,
Denver;
university of
Colorado
health
sciences
centre
diabetes
endocrinology
research
centre (NIH),
juvenile
diabetes
research
foundation
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Reference
onset
decline in
zinc
transporte
r8
autoantib
odies in
type 1
diabetic
human
subjects.
J.Clin.End
ocrinol.M
etab. 95
(10):4712-
4719,
2010.

REF ID:
WENZLAU
2010

Study type

Number of
patients
with
longstandi
ng
diabetes
(>20 years)

Exclusion
criteria:
None
mentioned

Patient characteristics
of

diabetes,

years,

mean

(SD)

(7.6;
12.0-
57.1)

Length

of
Diagnostic follow-
markers assessed up

GAD65+: Index*
of 0.069

*INDEX = sample
cpm — negative
control com
/positive control
cpm -negative
control com

Outcome measure and
effect sizes

C Peptide+
85.7%
Group 1: new onset diabetes

at 12 years follow up
(prevalence)

GAD+ 11.5%
CWCR 3.3%
A2+ 4.9%
GAD/CWCR 4.9%
GAD/ IA2 6.6%
IA2/CWCR 21.3%

GAD/CWCR/IA2  41%

Comments

autoimmunity
prevention
centre grant

Risk of bias:
n/a

Group 2: New onset type 1 diabetes (n=61)

Baseline

ZnT8A+ 80.3%
GADA+ 63.0%
IA-2A+ 73.8%
C Peptide+ NR

Group 2: New onset type 1 diabetes (n=61)

12 years follow up

ZnT8A+ 42.6%
GADA+ 32.4%
IA-2A+ 47.5%
C Peptide+ 27.6%

(detected >0.02
pmol/mL)
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Table 61: MCDONALD 2011 (85)

Reference
T. McDonald, K.

Reference Study type

Number of

Study type

Observational:

patients

Number of
patients

Total

Patient characteristics

Patient characteristics
ADULTS & YOUNG PEOPLE

Length

of
Diagnostic follow-
markers assessed up

Diagnostic
markers Length of
assessed follow-up

type 1 diabetes: n/a

Outcome measure and
effect sizes Comments

Group 2: patients with 4 years duration of
type 1 diabetes at 12 years follow up
(prevalence)

GAD+ 10.7%
CWCR 8.9%
1A2+ 16.1%
GAD/CWCR 3.6%
GAD/ IA2 10.7%
IA2/CWCR 19.6%

GAD/CWCR/IA2  20%

Group 3: Patients with longstanding
diabetes(>20 years) (n=282)

12 year follow up (prevalence)

GAD+ 11.0%
CWCR 1.4%
1A2+ 7.8%
GAD/CWCR 0.7%
GAD/ IA2 7.1%
IA2/CWCR 2.1%

GAD/CWCR/IA2  2.5%

Outcome measure and effect sizes Comments

type 1 diabetes Funding:
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Reference
Colclough, R.
Brown, B.
Shields, M.
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
cross-sectional
study

UK study

Number of
patients
n=616
n=98 type
1 diabetes
—adults
and young
people
n=508
MODY —
but adults
only

Inclusion
criteria:

Clinical
history of
diabetes
HbAlc
<6.0%

MODY
diagnosis
by genetic
testing
type 1
diabetes
diagnosis
in last 6
months

Exclusion
criteria:

Patient characteristics

DIABETES TYPE:
type 1 diabetes
MODY
type 1 MODY
diabete =508
s
n=98
Age, 15(12- 36 (18-
years, 25) 50)
median
(IGR)
Duratio <6 9 (4-25)
n of months
diabete
s, years,
median
(IQR)

Diagnostic
markers
assessed
GAD

1A-2

MODY:
GAD
I1A-2

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

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

Length of
follow-up

Outcome measure and effect sizes

GAD+
1A-2+

GAD+ and/or IA-2)+

GAD+ and IA-2+

MODY

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

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

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

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

Comments

None
mentioned

Risk of
bias:

n/a
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Reference

Study type

Number of

patients

None given

Table 62: SCHOLIN 2004 (144)

Reference

Anna
Scholin,
Agneta
Siegbahn,
Lars Lind,
Christian
Berne,
Goran
Sundkvist,
Elisabeth
Bjork, F.
Anders
Karlsson,
and
Diabetes
Incidence
Study in
Sweden
group. CRP
and IL-6
concentratio
ns are
associated
with poor

Study type

Observational
study:
prospective
case series

Diabetic
incidence in

Sweden study.

Number of
patients

Total n= 100

type 1 diabetes

n=3ter
excluded as
pregnant.

Inclusion
criteria:

Not pregnant.

Exclusion
criteria:
None
mentioned

Patient characteristics

Patient characteristics
ADULT (15-34 years)
DIABETES TYPE:

TID

Age of type 1 diabetes
patients (n=97) at diagnosis

Diagnostic
markers Length of
assessed follow-up
Length
of
Diagnostic markers follow-
assessed up
type 1 diabetes: 12
C-peptide months
ICA+
GADA+
1A-2A+

Cut-offs for positivity

C-peptide: reference
interval for fasting
plasma concentration
was 0.25t0 0.75
nmol/litre

GADA index: >4.6 u/ml

IA-2A index: >1.0

ICA: Not reported

Outcome measure and effect sizes

Outcome measure and effect
sizes

Assays divided into islet
antibody positive (ab+) and
negative (ab-)

Ab+ (n=78)

C peptide 0.25 (0.04-1.4)
(nmol/litre)

ICA+ 58/78 (74%)
GADA+ 69/78 (88%)
IA-2A+ 55/78 (70%)
Ab- (n=19 : 19.7%)

C peptide 0.34 (0.08-
(nmol/litre) 1.41)

Total population (I have added
Ab+ and Ab-)

ICA+ 58/97 (59.8%)
GADA+ 69/97 (71.1%)
IA-2A+ 55/97 (56.7%)

Comments

Comments

Funding:
Supported
by Grant
from the
Swedish
Research
Council, the
Swedish
Heart Lung
Foundation,
the Swedish
Diabetes
Association,
the family
Ernfors
Fund, and
the Juvenile
Diabetes
Foundation
Internationa
| and Knut
and Alice
Wallenberg
Foundation.
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Reference
glycemic
control
despite
preserved
beta-cell
function
during the
first year
after
diagnosis of
type 1
diabetes.
Diabetes.Me
tab.Res.Rev.
20 (3):205-
210, 2004.

REF ID:
SCHOLIN
2004

Study type

Number of
patients

Table 63: VERMEULEN 2011 (250)

Reference

l.
Vermeulen,
|. Weets,

Study type

Observational
: Case-control
study

Number of
patients

Total n= 665
type 1
diabetes

Patient characteristics

All (n=97)
Age 28.1 (15.3-
(years) 34.8)
Patient

characteristics

YOUNG PPLE & ADULTS (data
separated for some age-
groups and markers)

Diagnostic markers
assessed

Diagnostic markers
assessed

type 1 diabetes
1A-2A

1A-2BA

Length
of
follow- Outcome measure and effect
up sizes
C-peptide — 0.25+0.34 /2
mean of Ab+ =
and Ab- 0.295
(nmol/litre)
Length
of
follow- Outcome measure and effect
up sizes
lyear type 1 diabetes

ADULTS aged 20-29 (n=149)
MARKER N (%)

Comments

Comments
Funding:

Juvenile
diabetes
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Reference
M.
Asanghanw
a, J. Ruige,
Gaal L. Van,
C. Mathieu,
B.
Keymeulen,
V.
Lampasona
, 4. M.
Wenzlau, J.
C. Hutton,
D. G.
Pipeleers,
and F. K.
Gorus.
Contributio
n of
antibodies
against IA-
2beta and
zinc
transporter
8to
classificatio
n of
diabetes
diagnosed
under 40
years of
age.

Study type

Registry,
Belgium

Number of
patients
(n=170 aged
0-9 years;
n=223 aged
10-19 years;
n=149 aged
20-29 years;
n=113 aged
30-39 years)

Inclusion
criteria:

Diagnosed
with
diabetes
before age
40

Physician
diagnosis of
type 1
diabetes on
clinical
grounds and
treated with
insulin with 7
days after
diagnosis
Blood
sampled
within 7 days
after

Patient
characteristics

DIABETES TYPE:
type 1 diabetes

type 1 diabetes

Age, n=170: 0-9 years
years, n=223:10-19
years
n=149: 20-29
years

n=113 30-39 years

Median: 15 (IQR9-
26) years

M/F 383 /272

Diagnostic markers
assessed

ZnT8

I1AA

GADA
Combinations

Cut-offs for positivity

IAA: 20.6% tracer
binding

IA-2A: 20.44% tracer
binding

IA-23A: >0.39% tracer
binding

GADA+: >22.6% tracer
binding

ZnT8+:

Age 0-14 years =
>1.28% tracer binding
Agel5-39 years =
>1.02% tracer binding

Length
of
follow-

up

Outcome measure and effect

sizes Comments

IA-2BA 47 (32) Research F,
EU and
Belgian fund

nT8 76 (51) for Scientific

type 1 diabetes Research

ADULTS aged 30-39 (n=113)

MARKER N (%)

IA-2BA 21 (19)

ZnT8 44 (39)

type 1 diabetes
YOUNG PPLE aged 10-19 (n=223)

MARKER N (%)

IA-2BA 105 (47)

ZnT8 152 (68) Risk of bias:
>1 Ab+ (GADA, 207 (93) n/a

IA-2A or I1AA)

>1 Ab+ (GADA, 209 (94)
IA-2A or ZnT8)

>2 Ab+ (GADA, 154 (69)
1A-2A and/or

IAA)

>2 Ab+ (GADA, 162 (73)
IA-2A and/or
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Reference
Diabetes
Care 34
(8):1760-
1765, 2011.

REF ID:
VERMEULE
N 2011

Study type

Number of
patients
treatment
started
CONTROLS:
sex-matched
non-diabetic
controls
aged 0-39
years. None
had relatives
with type 1
diabetes.

Exclusion
criteria:

None stated

Patient
characteristics

Diagnostic markers
assessed

Length
of
follow-

up

Outcome measure and effect
sizes Comments

ZnT8)
type 1 diabetes
ADULTS aged 20-39 (n=262)

>1 Ab+ (GADA, 207 (79)
IA-2A or 1AA)

>1 Ab+ (GADA, 206 (79)
IA-2A or ZnT8)

>2 Ab+ (GADA, 129 (49)
IA-2A and/or

IAA)

>2 Ab+ (GADA, 139 (53)
IA-2A and/or

ZnT8)

YOUNG PPLE AND ADULTS:
>age 15:

>1 Ab+ (IAA, 82%
GADA and IA-2A)

>2 Ab+ (IAA, 51%

GADA or 1A-2A)

>2 Ab+ (IA-2BA 56%
plus one of IAA,

GADA or |A-2A)

>2 Ab+ (ZnT8 plus  63%
one of IAA, GADA

or IA-2A)

>2 Ab+ (ZnT8 and  65%

IA-23A plus one of
IAA, GADA or IA-
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Reference

Study type

Number of

patients

Structured education programmes

Patient
characteristics

G.2 Education programmes and self-care

Table 64: HERMANNS (PRIMAS education)

Reference

N
Hermanns, B
Kulzer, D
Ehrmann, N
Bergis-
Jurgan, and
T Haak. The
effect of a
diabetes
education
programme
(PRIMAS) for
people with
type 1
diabetes:
results of a
randomized

Study
type
RCT

23
centres
in
Germany

Number of
patients

n=160

Inclusion
criteria:
type 1
diabetes
>18 and <75
years
Diabetes
duration >1
month

BMI >20 and
<40 kg/m?2
HbAlc 27 and
<13

Patient characteristics

PRIM
AS
n=81
Severe 0.33
hypo (1.4)
episodes,
per
patient/y
ear (SD)
Diabetes, 19.3
mean
years

DTTP
n=79

0.29
(0.9)

19.6

Diagnostic markers

assessed

Intervention

PRIMAS
structured
education

ITT: n=81
ACA/
reported: 75

12 lessons of
90 minutes
each over 6
weeks

Includes
carb
counting

Based on

Comparison

DTTP
structured
education
(standard
programme in
Germany)

ITT: n=79
ACA/reported:
74

12 lessons of
90 minutes
each over 6
weeks

Includes carb

Length
of
follow-

2A)

Outcome measure and effect
up sizes

Comments

The prevalence of IA-2BA and ZnT8 decreased with
age at diagnosis (especially after age 20 years).

Length of
follow-up

6 weeks
intervention;
6 months
follow-up
(post-
intervention

).

Outcome
measures
(6 months)

Final
HbAlc, %
(SD)

Change
baseline
HbAlc, %
(SD)

Severe
hypoglycae
mic.
Episodes/p
atient/year

Effect sizes

PRI: 7.9
(1.0)
DTTP: 8.1
(1.0

)

PRI: -0.4
(1.0)
DTTP: 0.0
(0.6)

PRI: 0.06
(0.2);
change
base:

-0.2 (0.9)

Comments

Funding: Grants
from Berlin
Chemie
AG/Menarini
Diagnostics,
Germany.

Risk of bias:

Randomisation
= good (central,
randomisation
sequence by
computerised
system,
stratified by
centre)
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Reference
trial.
Diabetes
Res.Clin.Prac
t. 102
(3):149-157,
2013.

REF ID:
HERMANNS
2013

Study
type

Number of
patients

German
language

Exclusion
criteria:

Current Women,

psychological %
or psychiatric

disorder

(under

treatment)

Dementia or

severe

cognitive

impairment

Severe HbAlc, %

somatic (SD)

disease ' Age,

(preventing a mean

regular

participation

in the training

course)

pregnancy
Depressi
on — CES-
D (SD)
Diabetes
knowled

ge test

38

8.3
(1.1)

45.9

14.2
(9.0)

7.6
(1.8)

Patient characteristics

49

8.0
(0.9)

45.1

16.1
(8.4)

8.0
(1.8)

Length of

Intervention Comparison follow-up

self- counting
managemen
t/empower

ment

approach

Outcome
measures
(6 months)

(SD)

Depression
— CES-D
(SD)

Hypo
awareness
score (SD)
Clarke 0-7
(>4 =
impaired)

Diabetes
knowledge
test, (SD)

Score 0-11,

Effect sizes

DTTP: 0.01
(0.1);
change
base: -0.3
(1.5)

PRI: 13.0
(9.5);
change
base:

-1.2 (7.9)
DTTP: 15.9
(9.5);
change
base: -0.3
(7.1)

PRI: 1.3
(1.2);
change
base:

-0.5 (1.4)
DTTP: 1.2
(2.3);
change
base:

-0.4 (1.3)
PRI: DT
7.6 TP:
(1.8) 8.0
; (1.
chan 8);
ge cha

Comments

Allocation
concealment =
good
(Independent
research unit
were
contacted)
Blinding = not
mentioned and
n/a

ITT analysis

Powered study
(HbA1c)
Drop-outs =
acceptable
(<20% and
<10%
difference
between
groups)
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Study

Reference type

Table 65: ROSSI 2013

Study
Reference type
MC Rossi, A RCT
Nicolucci, G
Lucisano, F 12
Pellegrini, P Di centres,
Bartolo, V Italy.
Miselli, R
Anichini, and
G Vespasiani
On Behalf Of

The Did Study

Number of
patients

Number of
patients

n=127

Inclusion
criteria:

type 1 diabetes
218 years age
no previous
education on

Patient characteristics
(SD)

Hypo 1.8 1.5
awarene  (1.7) (1.6)
ss score

(SD)

NS differences between
groups for any of the
baseline characteristics

Drop-outs (6 months):
n=6 PRIMAS; n=5 DTTP

Patient characteristics

DID STD
n=63 EDU
n=64
Age, 384 343
years
(SD)

Women, 54 33

Intervention

Intervention

Standard
education

ITT: n=64

Standard
educational
approach used
in the centre —

Length of
Comparison follow-up
Length
of
follow-
Comparison up
Diabetes 6
Interactive Diary months
(DID) -
telemedicine
system
ITT: n=63
Up to 2 week

Outcome
measures
(6 months)

max 11.

Adherence
(attended
<half the
lessons)

Outcome
measures
(6 months)

Final
HbAlc, %
(SE, SD)

Change
baseline
HbAlc, %
(SE, SD)

Severe

Effect sizes

base nge
: bas
0.7 €:
(1.6) 0.6
(1.
6)
n=1/ n=2
81 /79

Effect sizes
DID: 7.9
(0.1, 0.8)
STD: 8.1
(0.1, 0.8)
DID: -0.49
(0.11, 0.8)
STD: -0.48
(0.11, 0.8)

DID:49.2

Comments

Comments
Funding:
Sanofi-Aventis,
Italy.

Risk of bias:
Randomisation
=unclear.
stratified by
centre,
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Study
Reference type
Group. Impact
of the
"diabetes
interactive
diary"
telemedicine
system on
metabolic
control, risk of
hypoglycemia,
and quality of
life: a
randomized
clinical trial in
type 1
diabetes.
Diabetes
Technol.Ther.
15 (8):670-
679, 2013.

REF ID: ROSSI
2013

Number of
patients

CHO counting
HbAlc >7.5

treatment with
basal-bolus
regimen with
insulin
analogues
practiced self-
monitoring of
blood glucose
at least 3
times/day
adequate
familiarity in
use of mobile
phones

Exclusion
criteria:
treated with
NPH insulin OR
soluble regular
insulin OR CSII
OR other
regimens than
basal-bolus.
eating disorder
pregnant
unable to send

or receive short

Patient characteristics
%

HbAlc, % 8.4 8.5
(SD) 0.1) (0.1)

Diabetes, 16.2 15.0
mean

years

(SD)

Drop-outs (6 months):
n=8, 13% (DID)
n=7,11% (STD
education)

Intervention
no further
details given.

Same insulin
scheme as DID

group

Length
of
follow-

Comparison up

training course

given to patients

using DID

3 prandial

injections of

glulisine (15-20

minutes before

meal), with basal

of glargine.

DID was used to

estimate the CHO

content of the

meal, and

prandial insulin

doses were

adjusted based

on the DID

algorithm.

DID=software

installed into

mobile phone:

works as a

CHO/insulin bolus

calculator.

Supports patients

in CHO counting

through a food

atlas and in

recording SMBG

mmts.

All recorded info

Outcome

measures

(6 months) Effect sizes

hypoglyca  (46.7 to

emic. 51.9,-10.3)

Episodes/p  sTD: 45.6

atient/yea  (43.2to

r 48.1,-9.8)

INCIDENCE  Between

RATE (95%  groups IRR:

Cl, SD) 1.08 (1.0-
1.16)

DSQol — DID:2.03

fear of (2.23,17.7)

hypoglyca  sTD:-3.91

emia, (2.22,17.8)

change

from

baseline

(SE, SD)

*NOTE: DSQOL Fear
score was 11 itels wath
score range of 6 points
(Likert scale). Higher
scores = better QoL or
satisfaction.

Comments
permuted
block
randomisation
Allocation
concealment =
adequate.
Telephone call
to co-
ordinating
centre
Blinding =
none. Open
label

ITT analysis
(LOCF)

Powered study
(HbA1c)
Drop-outs =
acceptable
(<20%) and
<10%
difference
between
groups.
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Reference

Study
type

Number of
patients

text messages

unable or
unwilling to
give informed
consent

any other
disease or
condition that
may interfere
with
compliance or
completion of

Table 66: DAFNE study®

Reference

S. Amiel, S.
Beveridge,
C. Bradley,
C.
Gianfrances
co, S.
Heller, P.
James, N.
McKeown,

Study
type
RCT

3
centres
in UK

study.
Number of
patients
n=169
(n=84 1D Hypoglycae
group; n=85 mic.
DD group) —  (severe, 6
final months)
mcludl'Ed in Diabetes,
analysis —

mean years

67 and 72

Patient characteristics

Patient characteristics

15/68 (22%)

Intervention

Intervention

Immediate
DAFNE (ID)

ITT: n=84
ACA/ reported:
67 and 68

5-day

Length
of Outcome
follow- measures
Comparison up (6 months) Effect sizes
sent to physician
every 1-3 weeks
via SMS and
reviewed on
computer of the
diabetes clinic.
Any new
behavioural and
therapeutic
prescription can
be then sent from
the computer to
the patient’s
mobile phone.
Outcome
measures
Length of (6
Comparison follow-up months) Effect sizes
Delayed 6 months HbAlc,% ID:8.4(1.2)
DAFNE after ID (SD) DD: 9.4 (1.3)
(LR | e Hypoglyc  ID: 12/67
g list control  receiving aemic. DD: 11/72
DAFNE :
(severe, 6
ITT: n=85 (The DD months)
ACAfreporte ¢ 0P ADDQOL  ID:-16 (16)
d: 72
received -average  DpD:-1.9(1.4)

weighted

Comments

Comments

Funding: Grants
from Diabetes
UK.

Risk of bias:

Randomisation
= good
(computer
generated
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Study
Reference type
D. Newton,
L. Newton,
L. Oliver, et
al, and
DAFNE
Study
Group.
Training in
flexible,
intensive
insulin
manageme
nt to enable
dietary
freedom in
people with
type 1
diabetes:
Dose
adjustment
for normal
eating
(DAFNE)
randomised
controlled
trial.
Br.Med.J.
325
(7367):746-
749, 2002.

Number of
patients
respectively

Inclusion
criteria:

Attendees
at hospital
diabetes
clinics, aged
>18 years,
clinical
feature of
type 1
diabetes,
moderate
or poor
glycaemic
control
(HbA1c 7.5-
12%),
diabetes
duration >2
years
without
advanced
complicatio
ns

Exclusion
criteria:
Inability to

Patient characteristics

Women, % 56

HbAlc, % 9.4

(SD) (1.2)
Age, mean 40 (9)
(SD)

Retinopathy 15
, %
Neuropathy 13
, %
Nephropath 1.2
Y, %

ADDQolL -2.0
impact of (1.6)
diabetes on

Qol

Hypo 2.04
unawarenes (1.2)

S -

9.3

(1.1)

1.9
(1.4)

2.12
(1.4)

Intervention
outpatient
group training
course (6-8
people/centre)
Skills to
replace insulin
by matching
with CHO
intake on meal
by meal basis
Principles of
adult
education with
explicit
learning
objectives

Aim to build
confidence and
appropriate
independence,
with goal of
patient
autonomy.

patients goal
to adjust
insulin to suit
lifestyle rather
than timing
and content of
meals to be
fixed around

Comparison

usual
care/waiting
list for 6
months,
then given
DAFNE

Length of
follow-up
DAFNE at
this
point)

At 12
months
follow-up
the DD
group
had
received
DAFNE,
and this
was
follow-up
6 months
after it.

Outcome
measures
(6
months)
impact (-
9to +9)

DTSQ -
total
satisfactio
n (0-36)

Symptom
atic
hypoglyca
emia -
perceived
frequency
, 0-6 (SD)

Effect sizes

MD change from
baseline 0.4 (-
0.1, 0.9); p<0.01
ID: 31.58 (3.9)
DD: 22.82 (6.0)
MD 8.75 (7.02,
10.48); p<0.0001
ID: 2.16 (1.3)
DD: 2.40 (1.3)

MD: -0.23 (-0.68,
0.21), p=0.31

Comments
random number
list for each
centre)
Allocation
concealment =
inadequate
(sealed opaque
envelopes) [RO:
needs to also be
sequentially
numbered]
Blinding = not
mentioned and
n/a

Not ITT analysis
Powered study
(HbA1c)
Drop-outs =
acceptable
(<20%)
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Reference
REF ID 1500

Study
type

Number of
patients
understand
written and
spoken
English,
severe
psychiatric
illness,
pregnancy
and
complete
unawarenes
s of
hypoglycae
mia.

Patient characteristics
perceived

frequency,
0-6 (SD)

NS differences between
groups for any of the
baseline characteristics

Drop-outs (6 months):

ID: n=16 (11 did not start, 3
ineligible, 1 dropped out on
1st day, 1 in hospital)

DD: n=13 (12 did not start, 1
ineligible)

Outcomes:

ADDQol — audit of diabetes-
depended QoL
questionnaire —impact
weighting by importance for
18 domains of life (scores -9
to +9) then averaged.
Overall score averages -9
(maximum negative impact
of diabetes) to +9 (maximum
positive impact of diabetes)
DTSQ - diabetes treatment
satisfaction questionnaire
(8-items; mainly 0-36; higher
score = greater satisfaction)

Intervention
insulin doses.

2- 3 educators
taught the
course (DSNs
and dieticians);
educators
given previous
training,
inspections
and peer
review given
during the
course

Comparison

Length of
follow-up

Outcome
measures
(6
months)

Effect sizes

Comments
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Reference

Number of
patients

Study
type

Patient characteristics

W-BQ12 - psychological
well-being questionnaire
(12-items; 0-36; higher score
= greater satisfaction)

Hypoglycaemia unawareness
(perceived frequency of
hypoglycaemia): measured
by the DTSQ. Score of 0-6.
Higher scores = greater
perceived frequency

Table 67: BGAT Il study™*®

Reference

H
Schachinger,
K Hegar, N
Hermanns,
M
Straumann,
U Keller, G
Fehm-
Wolfsdorf,
W Berger,
and D Cox.
Randomized
controlled
clinical trial
of blood

Number of
Study type patients
RCT n=138
6 centres in (n=69 BG
Switzerland group; n=69
and C group) —
Germany included in

analysis 56

and 55

respectively

Inclusion
criteria:
type 1
diabetes,

Patient characteristics

BG

n=56
Age, years 45
(SD) (14.4)
Women, % 45

HbA1lc, % (SD) 6.9

Intervention

47.

(13.
1)

38
6.9

Intervention
BGAT IIl (BG)

ACA/reporte
d: n=56

BGAT Il
(German
version)
psycho-
educational
programme
delivered by
a physician-
psychologist

Comparison

Outcome
measures
Length of (6
follow-up months) Effect sizes Comments
Length of  Outcome Effect

Comparison follow-up measures sizes Comments
Control (C)- 6 months HbAlc, % (SD) BG: Funding: Swiss
self-help and 12 — 6 months 6.93 National
group: months (1.02) Diabetes

C: Foundation,
ACA/reporte 6.95 Basel Diabetes
d: n=55 (0.98) Foundation,

HbAlc, % (sD) BG:  \valter-und
Margarethe von

self-help — 12 months 6.93 Lichtenstein
control S0 Foundation,
group was C: e
guided by 1 6.94 Al
physician. (0.94) (S
Sessions Hypoglycaemi  BG:0. Basel, Lilly Inc.
lasted 2 c. -severe, 13 Switzerland and
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Reference Study type
glucose
awareness
training
(BGAT Ill) in
Switzerland
and
Germany.
J.Behav.Med
. 28 (6):587-
594, 2005.

REF ID:
SCHACHING
ER 2005

Number of
patients
verified that
people were
on a ‘state
of the art’
intensified
insulin
regimen,
performed
3-5
injections
and at least
3 blood
glucose
mmts/day,
had a recent
adjustment
of insulin
dose and
dosing
schedule (if
necessary),
and routine
determinati
on of HbAlc
every 3
months.

Exclusion
criteria:
Uncontrolle
d physical
and mental
diseases

Patient characteristics

Hypoglycaemi
C. -severe,
episodes/6
months (SD)

Hypoglycaemi
c. - severe,
last 2 years, %

Diabetes,
mean years
(SD)

(0.8)

16
(3.5)

64

23.1
(12)

(0.9

1.8
(3.7

47

Intervention
team

groups of 5-
12 for8x 2
hour
sessions
(1/week)
Focus of
initial
sessions:
internal cues
(physical
symptoms),
disruptions
in cognitive
and motor
performance
, mood
changes.
Taught to
use all these
signals to
more
accurately
recognise
when blood
glucose is
too high or
low

Focus of
later
sessions:
how to use
exogenous

Comparison
hours

Focus of
sessions:
current
problems
related to
diabetes,
stress and
diabetes,
anatomy
and
physiology,
physical
activity,
diabetes in
the
workplace,
relationship
conflicts,
and previous
experiences
No
homework
given.

Length of
follow-up

Outcome
measures
episodes/6
months at 6
months (SD)

Hypoglycaemi
c. -severe,
episodes/6
months at 12
months (SD)

Hypoglycaemi
a Fear Survey
—worry: 6
months and
12 months

Hypoglycaemi
a Fear Survey
— behaviour:

6 months and

Effect
sizes
(0.33)

1.07
(2.85)
BG:O0.
13
(0.33)

178
(4.56)

mont
hs:
BG:1
5.2
(12.1)

14.6
(12.2)
12
mont
hs
BG:1
3.2
(9.9)

14.7
(12.9)
mont

hs:
BG:

Comments
Astra Fonds.

Risk of bias:

Randomisation
=inadequate
(matched to
controls within
each research
centre —to
reduce known
confounders of
age and
diabetes
duration.
patients
grouped as
pairs then a
random
decision made
as to which of
the pair was
given the main
intervention
(BGAT Ill) or
control
intervention)
Allocation
concealment =
not mentioned
Blinding = not
mentioned and
n/a
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Reference

Study type

Number of
patients
(heart or
vascular
disease,
eating
disorder,
depression
or substance
abuse).
Somatic
comorbidity
considered
uncontrolled
when newly
diagnosed or
new
treatment
had to be
established
within the
last 3
months
prior to
entry.

Patient characteristics

Hypoglycaemi
c.
unawareness
(increased
recognition of
low blood
sugar levels)
% detection

52.7
(21.8)

53.

(28.
0)

Intervention

cues to
better
anticipate
when blood
glucose is
likely to rise
or fall:
previous
insulin
injections,
food
consumptio
n, physical
exercise
Weekly
homework
and prep.
readings
were
required

Comparison

Outcome
measures
12 months

Hypoglycaemi
a
unawareness
(increased
recognition of
low blood
sugar levels),
% detection: 6
months and
12 months

Effect
sizes
13.7
(8.2)

11.6
(6.4)
12
mont
hs:
BG:
11.6
(6.9)

12.2
(8.5)

mont
hs:
BG:
58.2
(24.8)

45.8
(28.7)
12
mont
hs:
BG:
65.2
(25.2)

48.0
(25.5)

Comments
Not ITT analysis
Powering

details not
mentioned

Drop-outs = not
acceptable
(>20%; 25%)
Selective
outcome
reporting:
results not
given for
several
outcome
measures that
were recorded:
Well-being
questionnaire
and Diabetes
QoL
questionnaire —
just says ‘there
was no overall
effect of BGAT
on either
diabetes
specific or
general QoL
measures.
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Reference

Study type

Number of
patients

Patient characteristics Intervention Comparison

Hypoglycaemi  16.5 15.
a Fear Survey - (12.2) 7

worry (21.
7)
Hypoglycaemi  14.1 11.
a Fear Survey - (9) 3
behaviour (6.6

)

NS differences between drop-
outs and participating people
for any of the baseline
characteristics except HbAlc
(worse in drop-outs, p=0.05)

Drop-outs (12 months):
Overall: n=27

BG: n=13 (6 attended <50%
sessions, 7 non-compliant
with follow-up examinations)
C: n=14 (8 attended <50%
sessions, 6 non-compliant
with follow-up examinations)

Outcomes:

Severe hypoglycaemia — any
hypo episode for which the
help of others was required
(measured in diaries and
guestionnaire)

Length of
follow-up

Outcome
measures

Effect
sizes

Comments

S9|g el 2UIPIAS |ed1ulD
syinpe ul sayaqelp T 9dAL



TOT

STOZ ‘241Ua) BUIAPIND [eD1Ul]D [BUONEN

Reference

Number of

Study type patients

Table 68: BITES study®®

Reference

J. T. George,

Study
type
RCT

Patient characteristics

HbAlc — from diabetes
specialists or family physicians

QoL — diabetes specific and
general QoL questionnaires:
Well-being questionnaire and
Diabetes QoL questionnaire
(results not reported for these
in the paper)

Hypoglycaemia unawareness
(increased recognition of low
blood sugar levels): %
detection of low blood
glucose levels

Fear of hypoglycaemia
(Hypoglycaemia fear Survey):
worry and behaviour
domains. Each has multiple
items graded on a score of 1-5
(5 indicates very often that is,
worse fear-related worry or
behaviours). Worry domain
has 10 items (total score /50),
behaviour domain has 17
items (total score /85).

LOW score = better

Intervention Comparison

Number of Comparison
patients Patient characteristics Intervention
n=114 BI C BITES (BI) Control (C) -

Length of Outcome

Length
of
follow-

up
3,6

follow-up  measures

Outcome
measures

HbAlc, mean

Effect
sizes

Effect sizes
0.01 (-

Comments

Comments

Funding: Not
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Reference
A. P.
Valdovinos,
I. Russell, P.
Dromgoole,
S. Lomax, D.
J.
Torgerson,
T. Wells,
and J. C.
Thow.
Clinical
effectivenes
s of a brief
educational
interventio
nintype 1
diabetes:
Results
from the
BITES (Brief
Interventio
nin Type 1
diabetes,
Education
for Self-
efficacy)
trial.
Diabet.Med
.25
(12):1447-
1453, 2008.

Study
type

1
centre
in UK

Number of
patients

(n=54 BI
group; n=60 C
group)

Inclusion
criteria:

People with
type 1
diabetes
attending
specialist
diabetes
servicein a
hospital
setting.
type 1
diabetes for
>12 months

MDI for >2
months

>18 years old

ability to read
and write.

Patient characteristics

Age, years
(SD)

Women, %

HbA1c, %
(SD)

Diabetes,
mean
years (SD)

n=54

41
(10)

50

8.7
(1.51

19.7
(12.7

)

n=60

41
(12)

60

8.7
(1.13

19.4
(11.0

Intervention

ITT: n=54
ACA: n=50 (at
3,6and 12
months)

BITES psycho-
educational
programme
Delivered by a
specifically
trained DSN
and SDD
(specialist
diabetes
dietician)
Groups of 8-10
as a 2.5 day
course over a
6-week period
Used written
curriculum
(pre-approved
education
material) and
sessions were
observed by
independent
researcher.

Comparison

usual care

ITT: n=60
ACA: n=52,
n=53 and
n=52 (at 3, 6
and 12
months)

Controls seen
in their usual
diabetes
clinic in
addition to
their study
patients

Had access to
DSN and SDD
and access to
the Clinical
Health
Psychologist
by referral
Controls
received the
full course 12
months later

Length
of
follow-
up

and 12
month
s

Outcome
measures

difference (95%
Cl) — 3 months

HbAlc, mean

difference (95%
Cl) — 6 months

HbAlc, mean

difference (95%
Cl) — 12 months

Hypoglycaemic. -

severe,
episodes/12
months at 12

months, mean
difference (95%

a)

SF-36 Physical

health, 3 months,

MD (95% Cl)
SF-36 Physical

health, 6 months,

MD (95% Cl)

SF-36 Physical
health, 12

Effect sizes
0.23,

0.26);
p=0.92

-0.06 (-
0.32,
0.20);
p=0.67

0.01 (-
0.30,
0.32);
p=0.94

Bl: 0.41
/patient/y
ear
C:0.48
/patient/y
ear

MD: -0.05
(-0.61,
0.50);
p=0.85

1.4 (-
1.6,4.3):
p=0.35
2.2 (-0.7,
5.0);
p=0.14

1.9 (-0.8,
4.6);

Comments
mentioned.

Risk of bias:

Randomisation
= unclear (block
randomisation
in blocks of 6)
Allocation
concealment =
inadequate
(independent
evaluator,
sealed
envelopes in
strict ascendant
order)

Blinding = not
mentioned and
n/a

ITT analysis
Powered study
(HbA1c)
Drop-outs =
acceptable
(<20%)
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Reference

REF ID:
GEORGE
2008

Study
type

Number of
patients

Patient characteristics

Hypoglyca Not Not
emia Fear  given given
Survey —
worry:

Hypoglyca Not Not
emia Fear  given given
Survey —
behaviour:

Groups were comparable
at baseline

Drop-outs (3, 6 and 12
months):

BG: n=2 cumulative total at
12 months (all n=2 dropped
out at 3 months)

C: n=8 cumulative total at
12 months (all n=8 dropped
out at 3 months)

Length
of
follow-
Intervention up

Comparison

Interactive
sessions with
reflection

Group-based
problem
solving
exercises;
completed a
workbook in-
between
sessions and
received
feedback from
peers & HC
professionals
at the next
session. Also
worked with a
fictitious
individual with
type 1 diabetes
throughout the
course who
they mentored
throughout
and discussed
helping them
with change.

Outcome
measures
months, MD
(95% Cl)

Hypoglycaemia
Fear Survey —
worry: 6 months
and 12 months

Hypoglycaemia
Fear Survey —
behaviour: 6
months and 12
months

Effect sizes Comments

p=0.17

6 months:
MD -2.4 (-
7.2,2.4),
p=0.33

12 months
MD -1.4 (-
6.2,3.4),
p=0.57

6 months:
MD -0.01
(-2.9, 2.9),
p=0.99

12 months
MD -1.2 (-
4.2,1.9),
p=0.45
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Reference

Study
type

Number of
patients

Patient characteristics

Outcomes:

Severe hypoglycaemia —a
hypo episode for which the
patient required assistance
with treatment and either
documented blood glucose
<2.7 mmol/litre or
detected clinical signs that
require oral CHO
administered by a third
party, SC glucagon or IV
glucose.

HbAlc

SF-36 (Qol) —

DKT (Diabetes knowledge
test)

DES (Diabetes
Empowerment Scale)
DTS-Q (Diabetes Treatment
Satisfaction Questionnaire)
DHP (Diabetes health
profile)

[RO: These outcomes have
data reported, just need to
decide which we want]
Fear of hypoglycaemia
(Hypoglycaemia fear
Survey): worry and
behaviour domains. Each

Intervention

Comparison

Length
of
follow-

up

Outcome
measures

Effect sizes

Comments
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Reference

Table 69: HYPOS study®

Reference

N.
Hermanns,
B. Kulzer, T.
Kubiak, M.
Krichbaum,
and T. Haak.
The effect of
an
education
programme
(HyPQOS) to
treat
hypoglycae
mia
problems in
patients

Study
type

Study type
RCT

23
outpatient
centres in
Germany

Number of
patients

Number of
patients

n=164

(n=84
Hypoglycae
mic group;
n=80 C
group) —
included in
analysis 74
and 72
respectively

Inclusion
criteria:

type 1

Patient characteristics

has multiple items graded
on a score of 1-5 (5
indicates very often that is,
worse fear-related worry or
behaviours). Worry domain
has 10 items (total score
/50), behaviour domain has
17 items (total score /85).

Intervention

HyPOS (HyP) specific
training programme to
reduce Hypoglycaemic.

ITT: n=84
ACA/reported: n=74

Bio-psychosocial
training/education
programme

Intensively trained

diabetologist and diabetes

educators (18 lessons)
5 lessons for 90 minutes

Comparison
Intervention
Length
of
follow-
Comparison up
Control (C) - 6
standard months
education:
ITT: n=80
ACA/reported:
n=72

4 |lessons of 90
minutes
(1/week)
Focus of
sessions:
standards of
insulin

Length

of

follow- Outcome

up measures

Outcome

measures Effect sizes

ADDQol — HyP:1.0 (0.8)

impact and C:1.1(0.8)

importance (-

3to +3)

HbAlc, % (SD)  HyP:7.2 (0.8)
C:7.1(0.9)

Hypoglycaemi  HyP:0.9 (1.9)

c. -severe, C:1.2(2.0)

episodes/pati

ent year (SD)

Hypoglycaemi  HyP:0.3 (1.1)

c.—very C:0.6(1.2)

severe,

episodes/pati
ent year, %

Effect sizes Comments

Comments

Funding: Berlin-Chemie
AG/Menarini Diagnostics.

Risk of bias:
Randomisation = no details
mentioned, just
‘randomised’

Allocation concealment =
not mentioned

Blinding = not mentioned
and n/a

Not ITT analysis

Powered study
(Hypoglycaemic. awareness,
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Reference
with type 1
diabetes.
Diabetes.Me
tab.Res.Rev.
23 (7):528-
538, 2007.

REF ID:
HERMANNS
2007

Study type

Number of
patients
diabetes and
hypoglycae
mic.

MDI or CSlI
age 18-70
year

At least 1
episode of
severe
hypoglycae
mic. in past
12 months
(requiring
3rd party
assistance)
OR high risk
of severe
hypoglycae
mic.
(defined as
impaired
hypo
awareness
and tight
glycaemic
control
(HbA1c<6.5
%) and
disease
duration >10
years).

Intervention Comparison
(1/week) treatment with
Focus of sessions: inform regard to

Hypoglycaemic
avoidance were
repeated.

patients about causes and
correct treatment of
hypoglycaemic.
unawareness. Adaptation of

learned that frequent insulin dosage

hypoglycaemic. episodes and
reduce window of relationships
opportunity for effective between CHOs
treatment and that and insulin
avoidance of low blood demand.
glucose values improves

hypoglycaemic. awareness.

Learnt symptoms of

hypoglycaemic., used

diaries and blood glucose

estimation to heighten

hypoglycaemic. perception,

and developed hypo checks

to detect early signs of

neuroglycopenia

Focussed on detection of

hypoglycaemic symptoms

AND participants’ views on

causes and consequences of
hypoglycaemic. as well as

individual glycaemic targets

in order to modify

dysfunctional treatment

goals or health beliefs.

Length
of
follow-

up

Outcome
measures
Hypoglycaemi
C.

unawareness,
HAQ

Hypoglycaemi
C. awareness,
VAS

PAID

Depression,
CES-D

Anxiety, STAI

Effect sizes
HyP:0.3 (1.1)
C: 0.6 (1.2)
MD 0.7 (95%
Cl 0.1,1.2);
p=0.024
(favours
Hypoglycae
mia)

HyP:6.1
C:5.3

MD 0.8 (95%
Cl 0.2,1.4);
p=0.015
(favours
Hypoglycae
mia)
Hypoglycae
mia: 23.3
(11.7)
C:24.0
(11.4)
Hypoglycae
mia: 12.6
(7.4)
C:12.1(7.0)
Hypoglycae
mia: 37.6
(6.5)
C:37.1(6.1)

Comments
VAS)

Drop-outs = acceptable

(<20%)
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Reference

Study type

Number of
patients

Exclusion
criteria:
Cancer
diagnosis,
dementia,
pregnancy
or diagnosis
of current
psychiatric
disease.

Length
of
follow-

Intervention Comparison up

The importance of
immediate treatment was
stressed, and possible
reasons for delayed
hypoglycaemic. treatment
was analysed.

patients analysed their
individual insulin treatment
with regard to low blood
glucose events.

Also discussed coping with
activities that may pose a
risk of hypoglycaemic.;
social aspects of
hypoglycaemic., and
dangers of hypoglycaemic.

Outcomes:

Hypo unawareness (HAQ):
Low score is better

Anxiety (STAI): low score is
better

PAID: low score is better

Depression (CES-D): lower
score = better

Outcome
measures

Effect sizes

Comments
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Table 70: Trento 2011™°

Study
type
RCT

Reference

M. Trento,
A. Trinetta,
C. Kucich, G. 1
Grassi, P.
Passera, S.
Gennari, V.
Paganin, S.
Tedesco, L.
Charrier, F.
Cavallo, and
M. Porta.
Carbohydrat
e counting
improves
coping
ability and
metabolic
control in
patients
with Type 1
diabetes
managed by
Group Care.
J.Endocrinol.
Invest. 34
(2):101-105,
2011.

centre
in Italy

Number of
patients

n=56

(n=27 CCP;
n=29 GC)

Inclusion
criteria:

type 1
diabetes
Diabetes
onset before
age 30 years
start of insulin
treatment
within 1 year
of diagnosis
age <70 years
All patients on
4-day insulin
injections and
practised self-
monitoring of
blood glucose
None were on
lipid lowering
agents

Patient characteristics

CCP

n=27
Age, years  37.3
(SD) (12.6)

Women, % 33
HbAlc, % 7.6
(SD) (1.3)
Diabetes, 22.0
mean (10.8)
years (SD)

DQolL 88.7

(9.2)

GC
n=29

36.8
(7.9)

59

7.7
(1.24)

21.1
(9.5)

88.7
(12.5)

Intervention

Carbohydrate
counting
programme (CCP)
embedded into the
usual group care
continuing
education
programme

ITT: n=27

As for group care
group but with CCP
added

CCP consisted of 8
sessions including:
recognition and
how to properly
manage
hypoglycaemic.;
recognising effects
of insulin on
patients own
therapy with daily
activities: studying,
work, physical
activities, eating;
define effects of
various foods on
blood glucose and

Leng
th of
follo

Comparison w-up

Control (GC)- 30
group care mon
continuing ths
education
programme

ITT: n=29

8 session
education
(every 3-4
months)
Facilitators
were a

Used
principles of
adult learning
Sessions &
group
discussions
were
concerned
with
motivational
aspects,
acceptance of
diabetes,
psychosocial
problems, &

Outcome
measures

DQol -
change
from
baseline
values (SD)

DQol -
final
values (SD)

Hypoglyca
emic. -
severe,
episodes
during
study (SD)
HbAlc %,
change
from
baseline
values (SD)

HbAlc %,
final

Effect sizes
CCP: -10.7
(1.3)
GC:-8.3
(1.47)

CCP:78.0
(9.9)

GC: 80.4
(11.7)

MD (final
scores): -
2.72 (-6.7,
1.2) NS

CCP: 5
GC: 6

CCP:0.21
(0.18)

GC: -0.24
(0.22)

MD#*: -0.63
(-1.2,-0.03);
p<0.05

CCP: 7.2
(0.9)

Comments

Funding: None
mentioned.

Risk of bias:

Randomisation =
no details
mentioned, just
‘randomised’
Allocation
concealment =
not mentioned
Blinding = not
mentioned and
n/a

ITT analysis (no
drop-outs)
Powering not
mentioned
Drop-outs =
acceptable
(<20%)
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Reference
REF ID:

TRENTO
2011

Study
type

Number of
patients

Patient characteristics Intervention

identify foods
containing CHO;
identify which

g el | e L0 CHO-rich foods are

of (1.7) (1.1) to be preferred and
diabetes, .

about sweetening
GISED (SD)

agents and dietetic
products;

NS differences between
groups for any of the

baseline characteristics
All patients did at

least 8 group care
sessions, whether
they were
allocated to CCP or

Drop-outs (30 months): o

None mentioned

Outcomes:

Severe hypoglycaemic:
episodes requiring third
party help (that is, glucagon
injection, iv glucose and/or
hospital admission.
Diabetes QoL questionnaire
(DQol): 4 scales:
satisfaction, impact,
diabetes worry & social/
vocational worry. 46 core
items, each item scores

Leng
th of
follo

Comparison w-up

coping

strategies.

patients are

helped to

identify &

share their

problems &

successes

with other

members &

report their

personal

experience.

Education

programme

included

cognitive and

psychomotor

abilities

Included a

patented

educational

support kit &

operating

manual

Sessions =

structured

Outcome

measures  Effect sizes
values (SD) GC: 7.9 (1.4)
Knowledg  CCP:10.6

e of (0.6)
diabetes, GC: 10.2
GISED, (0.9)

final

values

Knowledg  CCP: +1.3
e of (0.24)
diabetes, GC: +0.17
GISED, (0.071)
change

from

baseline

*adjusted for gender, age,
schooling, duration of
diabetes, years of
attendance at clinic, and
baseline values of the
dependent variable.

Comments
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Reference

Study
type

Number of
patients

Table 71: HAATT (Cox 2004)*

Reference

D. J. Cox, B.
Kovatchev,
D. Koey, L.
Koeva, S.
Dachey, D.
Tcharaktchie
v, A.
Protopopov
a, L. Gonder-
Frederick,
and W.

Study type
RCT

3 centres
in Bulgaria

Number
of
patients

n=60

(n=30in
each
group)

Inclusion
criteria:
type 1
diabetes

Patient characteristics
between1 (very satisfied)
and 5 (very dissatisfied).
Total score thus range: 46
(best Qol) to 230 (worst
Qol).

CSl (coping)

Knowledge of diabetes: 11
item scale questionnaire
(GISED) — correct answers =
1 point, incorrect = 0. So
total score range 0-11.
Higher score = better.

Patient characteristics

HAAT SMB
n=30 G
n=30
Age, years  37.6 45.9
(SD) (9.0) (13.3)

Women, % 47 46
HbAlc, % 8.08 7.98

Intervention

Intervention

SMBG + HAATT
(Hypoglycaemia,

Anticipation,

Awareness and

Treatment
Training)

programme to

reduce

Hypoglycaemic.

Comparison

Comparison

SMBG (self-
monitoring

blood glucose)

ITT: n=30

SMBG meter
and supplies
for 4 months
(1 month pre

Leng
th of
follo

Length
of
follow-
up

2
months
of
treatm
ent;
follow-
up at6
months
post
treatm
ent and

Outcome
w-up measures

Outcome
measures

HbAlc, % (6
months)

Hypoglycae
mic. -
severe/subje
ct (6
months)

Hypoglycae
mic. -

Effect sizes

Effect sizes

HAAT:8.0
SMBG: 8.1

HAAT:0.4

SMBG: 1.7
(SS:
p=0.03)

HAAT:1.76
SMBG:

Comments

Comments

Funding:
Grants from
the NIH’s
Fogarty
International
and from
Roche
Diagnostics,
Germany.
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Reference
Clarke.
Hypoglycemi
a
anticipation,
awareness
and
treatment
training
(HAATT)
reduces
occurrence
of severe
hypoglycemi
a among
adults with
type 1
diabetes
mellitus.
Int.J.Behav.
Med. 11
(4):212-218,
2004.

Study type

REF ID: COX
2004A

Number
of
patients
Adults
History
of 22
episodes
of severe
hypoglyc
aemic. in
the past
year

Patient characteristics

(SD) (0.74) (0.70)

Hypoglyca 2.0 1.8
emic. -

severe/sub

ject

13.93
(9.33)

14.0
(7.64)

Diabetes,
mean
years (SD)

Hypoglyca
emic.
unawarene
ss (%
detection
of low
blood
glucose)

52% 58%

NS differences between
groups for any of the
baseline characteristics

Drop-outs:
None mentioned

Intervention
ITT: n=30

As for SMBG group
but with additional

HAATT programme.

Psycho-educational
treatment
programme
(structured)

Group session (10
people) over 7
weeks

Daily homework
exercises and
chapters to go
through.

Contents included:

1. Anticipation and
prevention of
hypoglycaemic.
(risk and
consequences of
severe
hypoglycaemic.
(SH) & personal
goals for treatment
established; Insulin
kinetics & how to
anticipate when
their insulin action

Length
of
follow-

Comparison up

and post- 13-18

treatment and months

2 months of

treatment)

Educated by

physician

during the

treatment

period on the
meaning and
use of SMBG
data.

In both
groups, all
participants
received
routine
medical care
which
involved
monthly
physician
visits to make
adjustments
in insulin,
food, and
exercise
routine based
on daily SMBG
data.

Outcome
measures
severe/subje
ct (18
months)
Hypoglycae
mic.
unawarenes
s (%
detection of
low blood
glucose) — 6
months

Effect sizes

3.65 (SS:
p<0.023)

HAATT:
70%
SMBG:
55%

(SS:
p=0.005)

Comments
Risk of bias:

Randomisatio
n = no details
mentioned,
just
‘randomised’
Allocation
concealment =
not
mentioned
Blinding = not
mentioned
and n/a

ITT analysis
(no drop-outs)
No mention of
powering
Drop-outs =
acceptable
(<20%)
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Reference

Study type

Number
of
patients

Patient characteristics

Outcomes:

Severe hypoglycaemia —
inability to treat oneself due
to hypoglycaemic stupor or
unconsciousness

Blood glucose
measurements

Daily diaries used for
recording outcomes

Intervention

is at its peaks &
nadirs; CHO
counting &
matching intake to
insulin action;
demands of
physical activity &
when to optimally
perform exercise
relative to insulin
levels, and how to
cover energy
expenditure with
appropriate CHOs)
2. Recognition &
treatment of
hypoglycaemic.
(recognising,
interpreting &
using
neuroglycopenic &
neurogenic cues
that signal the
presence of
hypoglycaemic;
using this info to
better anticipate,
prevent, recognise
& treat low blood
glucose

3. How to use all

Comparison

Length
of
follow-

up

Outcome
measures

Effect sizes

Comments
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Reference

Study type

Table 72: ROSSI 2010™°

Reference

M. C. Rossi,
A. Nicolucci,
Bartolo P. Di,
D.
Bruttomesso,
A. Girelli, F. J.
Ampudia, D.
Kerr, A.
Ceriello, Cde
L. Mayor, F.
Pellegrini, D.
Horwitz, and

G. Vespasiani.

Diabetes
Interactive
Diary: a new
telemedicine
system
enabling
flexible diet
and insulin
therapy while

Study type
RCT

Multicentre
, Italy, Spain
and UK

Number
of
patients

Number of
patients

n=130

(n=67 DID;
n=63 CCP)

Inclusion
criteria:
type 1
diabetes
218 years
age

no
previous
education
on CHO
counting
treatment
with MDI
of short-
and long-
acting

Patient characteristics

Patient characteristics

Age, years (SD)

Women, %
HbA1c, % (SD)

Diabetes,
mean years
(SD)

DID
n=67

35.4
(9.5)

55

8.2
(0.8)

17.1
(10.8

)

Intervention

the info once
classes finished.

CCP
n=63

36.1
(9.4)

59

8.4
(0.7)

15.8
(10.7

Length
of
follow- Outcome
Comparison up measures
Length
of
follow- Outcome
Intervention Comparison up measures
Diabetes Carbohydrat 6 HbAlc %, 3
Interactive Diary e counting month  month
(DID) — programme s change
telemedicine (ccp) from
system standard baseline
education values (SD)
ITT: n=67 HbAlc %, 6
ITT: n=63 month
Software installed change
into mobile phone: Standard from
automatic educational baseline
CHO/insulin bolus  approach values (SD)
calculator, records  lasting up to Hypoglycae
blood glucose and 3 months mic. -
insulin dose severe,
injections in real episodes
time during
patient- study (SD)
phy5|C|an'/d|('et|C|a'n SF-36*
communication via physical
short text message
component,

Effect sizes

Effec
t
sizes

DID: -
05
(0.8)
CCP:-
0.4
(0.6)

DID: -
0.4
(0.9)
CCP:
0.5
(1.0)
DID:
0

CCP:
0

DID:
13
(6.6)

Comments

Comments

Funding:
Me.Te.Da
(developer of
DID) and
Lifescan,
Milpitas USA
(medical
consultant for
Me.Te.Da.)

Risk of bias:

Randomisation
=unclear.
stratified by
centre,
permuted
block
randomisation
Allocation
concealment =
adequate.
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Reference Study type
improving
quality of life:
an open-
label,
international,
multicenter,
randomized
study.
Diabetes Care
33 (1):109-
115, 2010.

REF ID: ROSSI
2010

Number of
patients
insulin
analogues
OR with
continuous
sc insulin
infusion

practiced
self-
monitoring
of blood
glucose at
least 3
times/day
adequate
familiarity
in use of
mobile
phones

possession
of personal
mobile

phone card

Inclusion
criteria:

treated
with NPH
insulin OR
soluble
regular

Patient characteristics

SF-36 physical
component(SD

)

50.3
(8.9)

50.6
(4.9)

Length
of
follow-

Intervention Comparison up

Aim to improve
metabolic control,
reduce education
time and increase
Qol

Allows patients to
manage a flexible
diet and calculate
the matching
insulin bolus at
each meal

Additional
calculation of
basal insulin dose
based on fasting
blood glucose
values and
presence of
hypoglycaemic.
episodes

System suggests
daily CHO intake,
summing the
amount of CHO
consumed
progressively.
patients can
decide what to eat
during the meal,
choosing between

Outcome
measures
3 month
change
from
baseline
values (SD)
SF-36*
physical
component,
6 month
change
from
baseline
values (SD)
SF-36*
mental
component,
3 month
change
from
baseline
values (SD)
SF-36*
mental
component,
6 month
change
from
baseline
values (SD)

Hospital

Effec

sizes

CCP:
17
(7.0)

DID:
0.6
(7.3)
CCP:
1.0
(4.9)

DID:
2.2
(8.1)
CCP:
-0.3
(6.8)

DID:
4.2
(12.5)
CCP:
0.8
(10.2)

DID:

Comments
Telephone call
to co-
ordinating
centre
Blinding =
none. Open
label

ITT analysis
(LOCF)
Powered study
(HbA1c)
Drop-outs =
acceptable
(<20%)
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Reference

Study type

Number of
patients
insulin
eating
disorder
pregnant
unable to
send or
receive
short text
messages
unable or
unwilling
to give
informed
consent
any other
disease or
condition
that may
interfere
with
compliance
or
completion
of study.

Patient characteristics

NS differences between groups
for any of the baseline
characteristics

Drop-outs (6 months):

n=9 (DID) — n=1 Lost to follow-
up, n=8 discontinued
intervention

n=2 (CCP)

Outcomes:

Severe hypoglycaemia: episode
requiring medical intervention
SF-36 scores: Higher score =
better QoL

Length
of
follow-

Intervention Comparison up

all the foods listed

in the software;

the quantification

of the total

calories and CHO

consumed is

facilitated by a list

of pictures

showing the

specific food and

amount ingested.

The CHO-to-insulin

ratio and the

glycaemic

correction factor,

identified and

prescribed by the

HC professional,

together with

other info already

filled out in the

DID (eg. physical

activity, Glycaemic

target, insulin dose

and specific

events), allow it to

auto calc. and

suggest the most

appropriate insulin

dose to be

injected.

Effec
Outcome t
measures sizes Comments
admissions 0
during CCP:
study 0

*NOTE: SF-36 scores
were from
questionnaires
given to a subgroup
of patients (n=30in
each group)

S9]|qe31 92UBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL



91T

STOZ ‘241Ua) BUIAPIND [eD1Ul]D [BUONEN

Reference

Table 73: BGAT study (Snoek 2008)'*°

Reference

Study
type

Number of
Study type  patients

Number of
patients

[RO: unclear; as says 2 not avail | for analysis and so 86 were left for analysis,

Patient characteristics

Patient characteristics

Intervention

Intervention

DID also provides
regular feedback
to the patient
(periodically sent
as text messages
and reviewed on
the PC of the
physician)

then any new
behavioural
prescription can
be sent from the
computer to the
mobile phone,
improving the
communication

between patients

and physician.

Up to 2 week
training course
given to patients
using DID

Comparison

Comparison

Length
of
follow-

up

Length
of Effec
follow- Outcome t
up measures sizes
Outcome
measures  Effect sizes

Comments

Comments
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Reference

F. J. Snoek,
N. C. W. Van
Der Ven, J.
W. R. Twisk,
M. H. E.
Hogenelst,
A. M. E.
Tromp-
Wever, H.
M. van der
Ploeg, and
R. J. Heine.
Cognitive
behavioural
therapy
(CBT)
compared
with blood
glucose
awareness
training
(BGAT) in
poorly
controlled
Type 1
diabetic
patients:
Long-term
effects on

Study
type

RCT

Single
centre
in The
Nether
lands

Number of
patients

Patient characteristics

Intervention

Comparison

Implies 2 more were included at randomisation. This perhaps not ITT either??
UNCLEAR - although abstract says 86 randomised!]

n=86

(n=41in
BGAT; n=45
in CBT)

Inclusion
criteria:
type 1
diabetes for
at least 1
year

Adults

HbAlc
>28.0% on 2
consecutive
occasions
prior to the
study

MDls (>2) or
continuous
sc insulin
infusion
(CslI)

Exclusion
criteria:

Age, years
(SD)

Women, %

HbA1c, %
(SD)

Diabetes,
mean
years (SD)

PAID

BGAT CBT
n=41 n=45
37.4 38.1
(11.1) (9.7)
66 51
9.1 8.8
(1.2) (1.3)
18.8 17.8
(10.9) (10.1)
49.0 43.4

BGAT (blood
glucose
awareness
training)
programme

ITT: n=?7
ACA: n=41

Programme
is standard
BGAT aims to
help type 1
diabetes
patients
prevent and
correctina
timely
fashion,
extreme
blood
glucose
excursions by
means of
improving
symptom
discriminatio
n and

CBT

ITT: n=2?7
ACA: n=45

6 weekly
group sessions
CBT
programme
specifically
designed for
type 1
diabetes
patients with
prolonged
self-care
difficulties
resulting in
elevated
Glycated Hb
and thus at an
increased risk
for
microvascular
complications.
patients given
info sheets
and

Length
of
follow-

up

6 weeks
intervent
ion;

3, 6 and
12
months
follow-
up (post-
intervent
ion)

Outcome
measures

HbAlc, %
Between 6
and 12
months
HbAlc in
depressed
patients
(baseline,
6 months,
12
months)

PAID, 6
months

PAID, 12
months

CES-D, 6
months

CES-D, 12
months

Effect sizes

NS change in
either group

BGAT:
NS
decreas
ein
depres
sed
patient
s (9.5%,
9.5%
and
9.4%)

44.4
NS
p=0.99
45.4
NS
p=0.68
15.8
NS
p=0.74
15.5
NS

CBT:
SS
decre
ase
(9.5%

8.9%,
8.8%)

38.7
38.3
13.5

15.4

Comments

Funding:
Grant from
the Dutch
Diabetes
Foundation
and 3
individuals.

Risk of bias:
Randomisatio
n = no details
mentioned,
just
‘randomised’
Allocation
concealment
=not
mentioned
Blinding = not
mentioned
and n/a

ITT analysis
Powered
study (HbA1c)
Drop-outs =
NOT
acceptable
(>20% in one
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Reference
HbAlc
moderated
by
depression.
A
randomized
controlled
trial.
Diabet.Med.
25
(11):1337-
1342, 2008.

REF ID:
SNOEK 2008

Study
type

Number of
patients
pregnancy
severe
medical co-
morbidity
current
treatment
for cancer

visually too
impaired to
read

too
functionally
impaired to
attend
classes
insufficient
Dutch
reading skills

substance
abuse

learning
difficulties

history of
psychiatric
treatment
for
schizophreni
a

organic
mental

Patient characteristics

CES-D 16.9 15.7

NS differences between
groups for any of the baseline
characteristics except
education level

Drop-outs (completed <4/6
sessions):

During intervention BGAT:
8%; CBT: 27%

After 3 months f-up: 2
excluded from analysis due to
cancer or pregnancy

Outcomes:
HbAlc
SMBG

QoL scales: CIDS, PAID and
CES-D.

CIDS = Confidence in Diabetes
Self-care;

PAID = Problem areas in

Intervention
understandin
g of the
interaction
between
insulin, food
intake and
physical
activity.

BGAT and
CBT are
comparable
in format and
intensity

In both
groups: BGAT
and CBT
delivered by
teams of
experienced
diabetes
nurse
educators
and clinical
psychologist

Length
of
follow-
Comparison up
homework
assignments.
Topics
covered: my

barriers and
goals; how my
thoughts
impact on my
feelings and
self-care;
coping with
stress; worries
about
complications;
diabetes and
relationships;
being part of
diabetes
team.
Programme
addresses the
psychological
barriers to
improving
diabetes self-
management
helping
patients to
identify,
challenge and
reframe their

Outcome
measures

Effect sizes
p=0.19

Comments
group and
large
difference
between
groups)

S9]|qe31 92UBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL



61T

STOZ ‘241Ua) BUIAPIND [eD1Ul]D [BUONEN

Study Number of
Reference type patients
disorder or
bipolar
disorder

Table 74: TERENT 1985

Number
Study of
Reference type patients
A. Terent, RCT n=37
0. Hagfall,
and U. Single (n=101in
Cederhol  contre  EDU+

Patient characteristics
Diabetes; measures diabetes
emotional stress. 20 items
scored from 0-4 (no problem
— very serious problem).
Transformed total scores to a
scale of 0-100, higher scores
represent higher levels of
distress.

CES-D = Centre for
Epidemiological studies —
depression scale (20-item
measure of depressive
symptoms in the last week).
Total scores 0-60 — higher
scores indicate worse
depressive symptoms. Scores
>16 are considered high and
indicative of clinical
depression)

Patient characteristics

EDU SMBG ED  REF(D)
+ (B) u n=10
SMB =g (C)

G(A)  \s.Rer n=9

Intervention

Comparison
negative
beliefs around
diabetes and
self-care that
often result in
feelings of
frustration
and ‘letting it
all go’ rather
than keeping
up the effort.

In both
groups, during
the study
patients
continued to
receive usual
care

Intervention and
Comparison

EDU + SMBG (A)
ITT: n=10

ACA: n=10

Length

of

follow- Outcome

up measures
Length of Outcome
follow-up measures
6 months HbAlc, %
education 6 months
followed by
6 months

Effect sizes

Effect sizes
A=12.2
(3.2)
B=12.3
(2.5)

Comments

Comments

Funding: Not
mentioned
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Reference
m. The
effect of
education
and self-
monitorin
g of blood
glucose on
glycosylat
ed
hemoglobi
nin typel
diabetes.
A
controlled
18-month
trialin a
represent
ative
population
. Acta
medica
Scandinavi
ca22l7
(1):47-53,
1985.

REF ID:
TERENT
1985

Study
type
—1area
of
Sweden

Number
of
patients
SMBG,
n=8in
SMBG.=,
n=9in
EDU, n=10
in REF)

Inclusion
criteria:
T1laD
Duration
<20 years
Adults
(=17
years)

Exclusion
criteria:

kidney
transplant
ation

pregnant
alcoholic

Patient characteristics

Age,
years (SD)

Women,
%

HbAlc, %

n=10
[RO
Not
using
these
two
separ
ately
—atb6
mont
hs
using
all
EDU
(A+C)

29 (6)

40

12.3

(B+D)
and at
612
and 18
months
using
EDU
(C) and
REF
(D]

28 (7)

65

11.8

26
(5)

56

11.

25 (5)

20

111

Intervention and
Comparison

SMBG (B)
(C)

ITT: n=8 ITT:
n=9

ACA: n=8

ACA: n=9

EDU

REF (D)
ITT: n=10
ACA: n=10

First randomisation:

patients
randomised to 2
groups : n=19

formal education vs.

n=18 reference
(standard therapy)

6 months duration

Second
randomisation:
After 6 months
Each group
randomised into 2
further groups: to
additional SMBG
education or
continuing previous

Outcome
measures

Length of
follow-up

SMBG

6,12 and 18
months
follow-up
(18 months
= 6 months
post-
intervention

)

6 months

results =

EDU (group

A+C) vs.

CONTROL HbAlc, %
(group B + 12

D) months

12 and 18
months
results =
EDU + SMBG
(group A) vs.
EDU (group
C) vs. SMBG
(group B) vs.
CONTROL
(group D)

HbAlc, %

18
months

Severe
hypoglyca

Effect sizes
C=10.1
(1.7)
D=10.0
(2.0)

A=11.0
(2.6)
B=10.8
(1.0)
C=9.9(2.5)
D=9.5 (3.2)
A=10.2
(1.9)
B=9.8 (3.0)
c=10.2
(2.1)
D=10.4
(2.1)

A+B: n=7

Comments
Risk of bias:

Randomisatio
n = no details
mentioned,
just
‘randomised’
Randomisatio
n was done
twice:
EDUCATION
vs.
REFERENCE
and then
each of those
were
randomised
into two:
either
additional
SMBG or
continuing
previous
education or
reference
Allocation
concealment
=not
mentioned
Blinding =
not
mentioned

ITT analysis
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Reference

Study
type

Number
of
patients

Patient characteristics
(SD) (3.2) (1.4) (2.0 (2.3)
)

Diabetes, 12(6) 13 (4) 5 13 (5)

mean (4)

years (SD)

BMI, 22(2) 22(2) 21 24(4)
kg/m2 (2)

(SD)

NS differences between groups for any of the
baseline characteristics except duration of
type 1 diabetes lower in EDU group.

Intervention and Length of
Comparison follow-up
education or

reference (standard

therapy)

Thus 4 groups in

total after 2nd

randomisation: EDU

+ SMBG vs. EDU vs.

SMBG vs. REF

Duration 6 months

Follow-up:

patients followed-
up at a further 6
months (18 months
total)

Education:
Individual education

6 x 1hr lessons
during 1 month
Lessons arranged
according to
Swedish board of
Health and Welfare
Special model
constructed and
used by physicians
and dietician to

Outcome
measures
emic. —
episodes
treated in
hospital

Ketoacido
Sis —
number
patients
treated
for

Knowledg
e-%
correct
test
answers

Adherenc
e/complia
nce - %
attending
all
sessions

Effect sizes
C+D: n=14
[RO can’t
use as
combined
data
groups]
A=2

B=0

Cc=3

D=0

6 months
A =65

C =55 [RO:
wrong
groups —
can’t use
data]

A =100%
C=100%
[RO wrong
groups —
can’t use
data]

Comments
(no drop-
outs)
Powering:
not
mentioned
Drop-outs =
acceptable
(<20%)
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Reference

Study
type

Number
of
patients

Patient characteristics

Drop-outs:
None

Outcomes:

Compliance/adherence - measured by
number of patients attending all sessions

Knowledge of diabetes and management —
diabetes, insulin, oral hypoglycaemics, testing
and physical exercise. Measured by
percentage of correct answers to the test.

Intervention and
Comparison
explain interplay
between food
consumption, blood
glucose levels,
insulin and urinary
glucose. excretion.

Taught also about
hypo- and hyper-
glycaemia, foot
care, injections, and
urine testing
techniques.
Questions also
asked of a social
nature

Materials given to
take away

Questionnaire at 1
and 6 months after
the course
Encouraged to test
urine for glucose.
and ketone bodies.

SMBG:

Method
demonstrated of
SMBG
Finger-pricking and
reagent strips
Instructed to

Length of
follow-up

Outcome
measures

Effect sizes

Comments
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Reference

Study
type

Number
of
patients

Patient characteristics

Intervention and
Comparison
perform test every
day but at least 2
days every fortnight
(weekly testers).
Tests done before
breakfast, 1-2 hours
after the 2 main
meals and at
bedtime.

Encouraged to
change insulin dose
to achieve pre-
prandial values <7
mmol/litre and
post-prandial <10
mmol/litre.

Had to record
hypoglycaemia.

Standard therapy:
patients in group B
and D continued
their pre0-trial
checking habits
Fasting Blood
glucose and 24h
urinary glucose.
Values were
measured every 3rd
month at outpatient
dept.

Length of
follow-up

Outcome
measures

Effect sizes

Comments
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Reference

Study
type

Number
of
patients

Table 75: TRENTO 2005

Reference

M. Trento,
P. Passera,
E. Borgo,
M.
Tomalino,
M. Bajardi,
A.
Brescianini,
M.
Tomelini, S.
Giuliano, F.
Cavallo, V.
Miselli, P.
Bondonio,
and M.
Porta. A 3-
year

Study
type
RCT

Single
centre
in ltaly

Number of
patients

n=62

(n=31in
EDU; n=31
in Control)

Inclusion
criteria:
type 1
diabetes
Adults
Onset
before age
30 and
insulin
treatment

Patient characteristics

Patient characteristics

Age, years
median
(IQR)

Women,
%

EDU
n=31

27
(23-
33)

39

Contro
1(C)
n=31

31
(25-
43)

42

Intervention

Structured
education
programme

(group)

ITT: n=31
ACA: n=30

15 group
sessions over 3
years

9 education
sessions over 18
— 27 months
(one session
every 2-3

Intervention and Length of Outcome
Comparison follow-up measures Effect sizes
Physical
examination
performed 6-
monthly.
Patients equipped
with devices for
monitoring of
urinary glucose.
Length Outcome
of measures at
follow- 3 years-—
Comparison up ACA data Effect sizes
Usual care (1:1 18-27 EDU C
consultations)  months HbAlc, % 7.88 8.79
- control (C) interven (SD) (0.20) (1.38)
tion; FINAL SCORE
ITT: n=31 HbA1c % 038 -0.40
ACA: n=28 ?year (95% Cl) (083 (-
ollow-

_ m CHANGE to 0.85
Continued to Tt FROM 0.07) to
follow habitual . BASELINE 0.04)
i-i monthly interven thu's ;T)uiss
consultations t?on SDis -1.15
in the diabetes i) 1.21
clinic Knowledge 47.45 43.3
Received of diabetes— (6.03) 4
individual GISED (SD) (6.18

FINAL SCORE )

Comments

Comments

Funding:
Compagnia di
San Paolo,
Turin, Italy.

Risk of bias:
Randomisation
=random
number tables
Allocation
concealment =
not mentioned
Blinding =
single blind
(outcome
assessors)
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Reference
prospective
randomize
d
controlled
clinical trial
of group
care in type
1 diabetes.
Nutrition,
metabolis
m, and
cardiovasc
ular
diseases :
NMCD 15
(4):293-
301, 2005.

REF ID:
TRENTO
2005

Study
type

Number of
patients
started
within 1
year of
diagnosis
Age <70
and at least
1 year
previous
attendance
in the clinic

All patients
were on 4-
daily insulin
injections
and
practiced
SMBG.

Exclusion
criteria:

none given

Patient characteristics

HbAlc, % 83 9.2
(SD) (0.15  (1.64)
)

Diabetes, 16 15

median (13- (12-
years 19) 19)
(IGR)

GISED 44.3 43.10
(knowled  (6.97 (6.28)
ge of )

diabetes)

QoL 79.4  80.7
(DQoL (13.9 (11.5)
score) )

NS differences between
groups for any of the
baseline characteristics
except education level

Intervention
months)

6 more visits
delivered over
the remainder
of the 36
months
observation

Programme
developed
further based
on two rounds
of focus group
sessions and
feedback

Programme

topics included:

differences

between type 1

diabetes and

type 2 diabetes;

principles of
nutrition;

classification of

nutrients;

composition of

food and food
exchanges

(personal habits
and day-to-day

management;
how to embed

Length
of
follow-

Comparison up

education

sessions from

the same

psychopaedag

ogist involved

in the group

care

Also offered

15 individual

visits over the

3-year

observation

period.

Outcome
measures at
3 years —
ACA data

Knowledge
of diabetes -
GISED (95%
Cl)

CHANGE
FROM
BASELINE

DQoL (SD)
FINAL SCORE

DQol (95%
cl)
CHANGE
FROM
BASELINE

Effect sizes
3.10 0.24
(1.56 (-
to 0.32
4.65) to
0.80)
thus thus
SD is SD is
4.14 1.44
70.55 84.0
(122) 6
(11.3
5)
-8.82 3.34
(- (2.38
1251 to
to 430)
-5.14)
thus
e SD is
SDis 551.
987 4

Comments
Not ITT
analysis

No mention of
powering
Drop-outs =
acceptable
(<20%)
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Reference

Study
type

Number of
patients

Patient characteristics
(schooling).

Concomitant medication:

7 patients in each group
were on LisPro insulin, none
were on hypolipidaemic
agents.

Drop-outs:

n=1 (EDU) and n=3
(controls) due to lost-to-
follow-up or not
participating in final visit.

Outcomes:

HbAlc

QoL scales: DQolL

DQol = 4 primary scales:
satisfaction, impact,
diabetes worry, and
social/vocational worry. 46
core items each item score
between 1 (very satisfied)
and 5 (very dissatisfied.
Total score thus ranges
between 46 (higher Qol)
and 230 (lower Qol).

Knowledge of type 1
diabetes (GISED): 57-item
questionnaire. Correct

Intervention

eating patterns
into daily life as
tastes and
habits change
over time);
physical
exercise
(adaptation of
insulin dosage
and daily
activity);
hypoglycaemia
and
hyperglycaemia
(why they
occur, how to
recognise and
manage them,
how to inform
relatives and
friends); areas
of insulin
injection and
their rotation;
retinopathy,
neuropathy,
microalbinuria
and
nephropathy

(self-care, when

and how to
screen);

Comparison

Length
of
follow-

up

Outcome
measures at
3 years —
ACA data

Effect sizes

Comments
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Reference

Study
type

Number of
patients

Table 76: KORHONEN 1983%

Reference

T.
Korhonen,
J. K.
Huttunen,
A. Aro, M.
Hentinen,
0.
lhalainen,
H.
Majander,
0.
Siitonen,
M.

Study
type
RCT

9
centre
sin
Finlan
d

Number
of
patients

n=77

(n=39in

Patient characteristics

answers scored 1 point,

wrong answers 0. Thus total

score of 57.

Patient characteristics

EDU
n=39

EDU; n=38 Age, years 31

in Control)

Inclusion
criteria:
Insulin-
dependen
t diabetes

Treated

mean (SD)
)

(11.5

Contro
I (C)
n=38
35
(12.3)

Intervention
hypertension
and CV aspects.
Also discussed
HbA1lc and day-
to-day problems
whenever they

felt necessary.

Intervention

Intensive
education
programme
(group and
individual)

ITT: n=39
ACA: n=39

5 days in-
hospital
intensive

Comparison

Comparison

Traditional
education at
the hospital -
control (C)

ITT: n=38
ACA: n=38

Received in-
hospital
traditional ‘old-
fashioned’

Length
of
follow-

up

Length of
follow-up

5 days
intervention

3 month
and 1 year
follow-up
(post-
intervention

)

Outcome
measures at
3 years —
ACA data

Outcome
measures

Knowledg
e of
diabetes
% correct
answers
(SD)
FINAL
SCORE

Effect sizes
Effect sizes
EDU C
3mths 3mths
795  72(2)
(1.9)

1 1
year: year:
823 734

(1.8)  (2)

Comments

Comments

Funding:
Grants from
National
Research
Council for
Medical
Sciences,
Finland;
Nordisk
Insulinfond;
Finnish Cultural
Foundation;
Foundation for
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Study
Reference type
Uusitupa,
and K.
Pyorala. A
controlled
trial on
the
effects of
patient
education
in the
treatment
of insulin-
dependen
t
diabetes.
Diabetes
Care 6
(3):256-
261,
1983.

REF ID:
150 (in
old GL)

Number
of
patients
with
insulin
Age 16-57
years
Duration
of
diabetes
1-17 years
No
symptoms
or signs of
significant
micro- or
macro-
angiopath
y

No
systematic
education
before the
start of
the study.

Exclusion
criteria:
none
given

Patient characteristics
Women, 46 45
%

Diabetes, 7.8 8 (4)
mean (3.7)

years (SD)

Knowledg 69.5 63.2
e of (2.5) (2.3)
diabetes

% correct

answers
(SD)

SS differences between
groups for baseline
knowledge of diabetes but
NS for all other
characteristics.

Concomitant medication:
Not mentioned
Drop-outs:

None reported

Outcomes:
Compliance
Knowledge

Diabetic control (glucose
measurements)
Compliance: was evaluated
in terms of diet history, with
a 24 hour recall method at

Intervention
education ( 2 x
30 min sessions
plus pre-pre-
printed
material)
Instruction was
both
individually and
in small groups
Given by a
team of two
physicians, a
dietician, and
two teaching
nurses who
specialised in
the treatment
of diabetes.

Met nurse and
physician at all
follow-up times
(1,3,6,9,12,15,1
8 month post-
intervention)
Instructed to
adjust their
insulin dose

during sick days

and in other
special
situations and
to call the

Comparison
education that
was given
before the
organisation of
diabetes
treatment.

Met only the
physicians
during follow-
up visits and
not advised to
change insulin
dose without
checking with
the doctor.

Length of
follow-up

Outcome
measures

Effect sizes

Comments
Nutrition
Research,
Finland.

Risk of bias:

Randomisation
= unclear.
Stratified
according to
age, gender
and diabetes
duration
(method not
given)
Allocation
concealment =
not mentioned
Blinding = not
mentioned

ITT analysis
(no drop-outs)
No mention of
powering
Drop-outs =
acceptable
(NONE = <20%
)

Different extra
care and advice
given to the
intervention
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Reference

Study
type

Number
of
patients

Patient characteristics Intervention

baseline and for every 3 nurse
months through to 18 whenever
months. problems from

Knowledge was assessed at ~ diabetes were
baseline and at 3 and 12 encountered.
months using a self-
administered multiple
choice test designed for the
study. The questionnaire
contained 105 questions
covering areas such as diet,
insulin administration, urine
testing , hypoglycaemia,
hyperglycaemia, and foot
care

Diabetic control: satisfactory
metabolic control used
abstract criteria with the
following 3 criteria having to
be met 1) fasting glucose
concentration in morning
before visit <7.2mmol/litre
2) urinary glucose excretion
on the day preceding the
visit <20g/24hrs 3) more
than 75% of the urine tests
since the previous visit free
of glucose

Comparison

Length of
follow-up

Outcome
measures

Effect sizes

Comments
group

S9]|qe3} 92UBPIAS [BIUID
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Table 77: deWEERDT 1991%

Reference

| de Weerdt,
A. P. Visser,
G. J. Kok, O.
de Weerdt,
and E. A. van
der Veen.
Randomized
controlled
multicentre
evaluation of
an education
programme
for insulin-
treated
diabetic
patients:
effects on
metabolic
control,
quality of life,
and costs of
therapy.
Diabetic
Medicine. 8
(4):338-345,
1991.

REF ID: 1571

Study type
Cluster RCT

15 centres
in The
Netherland
S

Number of
patients

n=558

(n=355in
EDU;
n=203 in
Control)

Inclusion
criteria:
Age 18 to
65 years
Insulin
treatment
over 6
months
Able to
understan
dand
speak
Dutch
language

Exclusion
criteria:

Pregnant

Patient characteristics

EDU Control
n=35 (C)
5 n=203

Age, 44 47

years

mean

(SD)

Women, Equal Equal

% distri  distributi
butio on of
n of sexes
sexes

Diabetes, 12 13.8 (0.7)

mean (0.7)

years

(SE)

HbAlc %, 9.0 9.2 (1.6)

mean (1.7)

(SE)

Hypoglyc 0.2 0.2 (0.0)

aemia (0.1)

reactions

per

month -

Intervention

Structured
Education
programme —
professional
led or patient
led (combined
data for the 2
groups)

ITT: n=355
ACA: ??
unclear

Highly
structured
programme
was on an
out-patient
basis

4 x weekly
group
sessions of 3
hours
duration

A video film, a
book, and
some practice

Comparison

Usual care -
control (C)

ITT: n=203
ACA: ??
unclear

Not given
any extra
education

Length of
follow-up

4 weeks
interventi
on

6 months
(ie. 5
months
post-
interventi
on)

Outcome
measures
at6
months

HbA1lc %,
mean (SE)
CHANGE
FROM
BASELINE

Hypoglyca
emia
reactions
per month
- Grade 2
CHANGE
FROM
BASELINE

(SE)

Effect sizes

EDU C
-0.25 -0.1
(0.15) (0.1)
Calc
Calcul ulat
ated ed
SD = SD =
2.8 1.4
-0.05 -0.1
(0.05) (0.0)
Calcul Calc
ated ulat
= ed
0.9 SD =
0

COST DATA REPORTED in

STUDY

Comments

Funding:
Grants from
National
Research
Council for
Medical
Sciences,
Finland;
Nordisk
Insulinfond

Risk of bias:

Randomisati
on = cluster.
Unclear.
(method not
stated)
Allocation
concealment
= not
mentioned
Blinding =
not
mentioned
No mention
of ITT
analysis
(drop-outs
mentioned
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TET

difference)

Drop-outs:
n=45 (7.5%)

Outcomes:
HbAlc

Hypoglycaemia GRADE 2 —
requiring assistance of a
second person

QoL — REPORTED BUT NOT
USING DATA (SCALES ARE
NOT COMMON: The Bradburn
Affect-Balance scale, a
general measure of well-
being)

a dietician or
a patient with
diabetes.

Outcome
measures
Number of Lengthof at6
Reference Study type  patients Patient characteristics Intervention Comparison follow-up  months Effect sizes Comments
(in old GL) Grade 2 materials but unclear
were used as of how
NS differences between SRl analy.sed or f
groups for any baseline programme. data imputed
characteristics. The lessons o e
also had a No mention
. o motivational of powering
Concomltfa\nt me'dlcat'lon: function. Drop-outs =
l\!ot. me-ntloned; insulin used Led by a acceptable
similar in both groups (NS trained nurse, (<20% )
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Table 78: LENNON 1990%

Reference

G. M.
Lennon, K.
G. Taylor, L.
Debney, and
C. J. Bailey.
Knowledge,
attitudes,
technical
competence
, and blood
glucose
control of
Type 1
diabetic
patients
during and
after an
education
programme.
Diabetic
Medicine. 7
(9):825-832,
1990.

REF ID: 1551
(in old GL)

Study
type
RCT

1
centre
in the
UK

Number of
patients

n=74

(n=42in
EDU; n=32
in Control)

Inclusion
criteria:
Insulin-
treated
type 1
diabetes
from
diagnosis
Age <60
years
Duration
of diabetes
>1 year
Ideal body
weight
<130%

No serious
complicati
ons

Not
pregnant
Adequate
understan
ding of

Patient characteristics

Age, years
mean (SD)

Women, %

HbA1c, %
(SD)

Diabetes,
mean years
(SD)

Knowledge
of diabetes
% correct
answers (SD)

EDU
n=3
1

32
(2.3)
48

11.8
(0.4)

11.7
(1.2)

62.7
(3.4)

Contro
1(C)
n=25
40
(2.5)
28
11.8
(0.5)

15.8
(2.3)

60.1
(4.6)

Most baseline variables were
similar, but the mean age of
the control group was greater
than the intervention group (p

<0.02)

Concomitant medication:

Not mentioned

Drop-outs:

EDU: n=11 (35%) and C: n=7

(28%)

Intervention

Structured
Education
programme
(motivational
and
behavioural
features)

ITT: n=42
ACA: n=31

Education
programme
12 x meetings
at monthly
intervals

Different
aspects of
diabetes
treatment and
technical skills
were
considered.

Topics were:
diet, insulin,
hypoglycaemia,
diabetic
control,
exercise and

Comparison

Usual care -
control (C)

ITT: n=32
ACA: n=25

received
normal clinical
care
throughout, in
which blood
glucose
control, diet,
and insulin
were reviewed
at intervals of
3-6 months

Length of
follow-up

1 year
intervention

Additional
follow-up at
18 months
(but only in
intervention

group)

Outcome
measures
at 1 year

HbAlc, %
(SD)—12
months

Knowledg
e of
diabetes
% correct
answers
(SD)
FINAL
SCORE

Effect sizes
EDU C
10.5 11.6
(0.3) (0.4)
1 1
year vyear
79.1 56.3
(3.5) (5.7)

Comments

Funding: None
mentioned.

Risk of bias:
Randomisation
= Unclear.
(method not
stated)
Allocation
concealment =
not mentioned
Blinding = not
mentioned
Not ITT
analysis
(completers)
No mention of
powering
Drop-outs =
HIGH (>20%)
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G.2.2 Carb counting

Reference

A.S.
Brazeau,
H.
Mircescu,
K.

Length of
follow-up

Study Number of
type patients Patient characteristics Intervention Comparison
English Outcomes: illness, ketones
language HbA1c and
Knowledge of diabetes (% hz/r:)erglycz?r:la
Exclusion questions correct): »the n_ew_ et
iteria: . . complications
crl : At baseline was DKQ1 (9 item .
: . . of diabetes,
none given  MCQ questionnaire) on the new
major areas of diabetes
developments
management .
in research,
At 12 and 18 months was and practical
DKQ2 (16 item MCQ extended problems in
questionnaire to facilitate self-
disc-rimina'Fion- amongst management.
EatleTtZ with improved Temeliing vrss
nowledge. by both
individual and
group format
methods.
Table 79: BRAZEAU 2013 *
Number of Patient
Study type patients characteristics Intervention Comparison
Cross- n=50 Patient Dietician
sectional Inclusion Age, years, 42.7 estimate of assessment of
criteria: mean (SD)  (11.1) CHO CHO from
Accuracy Adultsaged  \women % 48 food diary
of patient ~ >18 years Masked CGM  Food diaries
CHO type 1 placed. analysed by

Desjardins,

Length of
follow-up

72 hours

Outcome
measures
at 1 year

Outcome
measures

HbAlc

Major
hypoglycaemia,
Hypoglycaemia,
events

Effect sizes

Effect sizes
Not reported
Not reported

Accuracy of
patient CHO
estimates was not

Comments

Comments
Funding:
Supported
by
Foundation
and research
centre of the

S9]|qe31 92UBPIAS [BDIUID
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Reference

C. Leroux,
I. Strychar,
J. M. Ekoe
and R.
Rabasa-
Lhoret.
Carbohydr
ate
counting
accuracy
and blood
glucose
variability
in adults
with type

1 diabetes.

Diabetes
Research
and
Clinical
Practice.
99 (1):19-
23,2013.

REF ID:
BRAZEAU
2013

Study type
estimates

Number of
patients
diabetes
duration >6
months

Patients
who had
worn a CGM
for 72 hours
and
completed
concomitant
food record
assessing
carb
counting in
>75% of
meals

Exclusion
criteria:

Patient

characteristics

Diabetes
duration,
years,
mean (SD)
BMI,
kg/m2,
mean (SD)
HbAlc, %,
geometric
mean (SD)

Drop-outs:

Not
reported

21.4
(12.7)

25.1
(3.6)

7.6
(1.2)

Intervention Comparison

Participant dietician using
taught by a Food
dietician to processor
complete the SQL. Mean
food diary absolute diff
including their between
CHO patient CHO
estimatesand  estimate and
told to keep dietician CHO
food and assessment
exercise calc.

habits normal.

IN BOTH GROUPS:

¢ SCIl (n=10)

e Multiple daily injections with
long acting basal analogue
injections (n=39)

¢ Intermediate NPH insulin as
bedtime insulin (n=1)

All patients used a short acting
insulin analogue as pre-meal
insulin

Outcome
measures

Nocturnal
Hypoglycaemia,

Hyperglycaemia
, duration over
72 hour period

QoL

Adverse events

Effect sizes
significantly
associated with
the number of
hypoglycaemias
over the 72 hours

Not reported

Low accuracy of
CHO content
estimates by
patients was a
predictor of longer
time of
hyperglycaemia
(>10mmol/litre)
and shorter time
of BG between 4-
10mmol/litre

Not reported
Not reported

Comments

CHUM, an
operating
grant,
Canadian
Institutes of
Health
Research
and FRSQ.

Other:

Main
outcome is
the accuracy
of patient
estimates of
CHO content
and
association
with BG
fluctuations.

Risk of bias:

Observation
al study
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Table 80: BAO 2001 “?

Reference

J. Bao, H.
R.
Gilbertson,
R. Gray, D.
Munns, G.
Howard, P.
Petocz, S.
Colagiuri
and J. C.
Brand-
Miller.
Improving
the
estimation
of
mealtime
insulin
dose in
adults with
type |
diabetes.
Diabetes
Care.
34:2146-
2151,
2011.

REF ID:
BAO 2011

Study type

RCT -
crossover

NIDDA
study

Number of
patients

n=31

Inclusion
criteria:
Adults aged >
18 and <70
years

type 1
diabetes
duration 21
year

Use of insulin
pump therapy
(including use
of bolus dose
calculator for
>2 months)
HbAlc <9%
Reliably
performing
SMBG at least
4 times daily.

Exclusion
criteria:
Eating
disorders
Treated with
medication
known to

Patient
characteristics

Age, 37.8
years, (14.4)
mean

(SD)

Women 17/28
Diabetes 19.6
duration, (11.4)
years,

mean

(SD)

HbAlc, 7.8
%, mean (0.9)
(SD)

Intervention

CHO counting and
the Food Insulin
Index (FII)
algorithm applied
to determine
insulin bolus dose

Test breakfast
using CHO count
and Fll algorithm
(two occasions:
meal A had CHO
content of 75g
CHO; meal B had
CHO content of 41g
CHO; both had the
same energy
content). Results
reported here only
for meal B (75g
CHO) with
comparison.

Fll takes into
account all dietary
factors and not just
CHO

Length of
Comparison  follow-up
CHO Monitored
counting for 3 hours
algorithm after each
applied to test meal (3
determine test
insulin bolus breakfasts
dose on
Test consecutive
breakfast days)
using CHO
counting
algorithm
alone (same
CHO content
as meal B —
758)

Outcome
measures

HbAlc

Severe
hypoglycaemia
events during 3-
hour post-
prandial

Mild
hypoglycaemic
events that
required
treatment

Nocturnal
Hypoglycaemia

Time within
normal BG (4-
10mmol/litre) in
3 hour post-
prandial period,
min, mean (SD)

Effect
sizes

Not
reported
Fil:

0
episodes
CHO
alone:

0
episodes
Fll:

6
episodes
CHO
alone:

1 episode

Not
reported

FIl:
128 (57)

CHO
alone:
88 (69)
Reported
as
P=0.025

Comments
Funding:
Funding not
mentioned.
Support
provided by
the
University of
Sydney

Risk of bias:

Order of 3
test meal-
bolus
algorithms
randomly
assigned
using random
digit table
Allocation
concealment
- unclear
Blinding = not
mentioned
Not ITT
analysis
(used ACA,
excluding 3
drop-outs)
Powered
study (BG
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Number of
Reference  Studytype patients

affect blood

glucose.

Table 81: Dias 2010 *
Number of

Reference Study type patients
V. M. Dias, J. Observational n=55
A. Pandini, before and
A L. M. after
Sperandei, s.tudy/prospec Inclusion
E.S. tive case- criteria:
Portella, R. series )
A. Cobas Aged 10-60
and M. years
Gomes. type 1
Effect of the diabetes (ADA

Patient
characteristics

Drop-
outs:

n=3

Patient characteristics

Age, years,
mean (SD)

Women, %

Intervention

IN BOTH GROUPS:

Both groups: I:CHO ratio calculated
before the study.

CGM fitted in all participants

Comparison

Insulin treatment: Rapid acting
insulin administered before each
test meal and meal eaten within 20

minutes.

25.3
(1.55)

63

Intervention

Carb counting

Diet prescribed
based on the
carb counting
method.

Insulin dose
adjusted based
on carb content
of each meal (1

Compar
ison

Baseline

Length of
follow-up

Length of
follow-up

3 month

Outcome
measures

Glucose post-
prandial 3 hour
AUC, mmol x
min/litre, mean
(SD)

Peak blood
glucose
excursion in 3
hour post-
prandial period,
mmol/litre,
mean (SD)

Outcome
measures

HbA1c, final
value %, mean
(SD)

HbA1lc
direction of
change from
baseline
(proportion of
patients)

Effect
sizes

Fil:

197 (220)

CHO
alone:

409 (373)
Reported
as
P=0.015
Fll:
2.4(1.9)

CHO
alone:

4.1 (3.1)

Reported
as
P=0.009

Effect sizes

9.52 (0.32)
P=0.0009 as
reported vs.
baseline

Reduction:
38/51
Increase:
11/51
Same: 2/51

Comments
AUC between
CHO count
and FlI).
Drop-outs =
acceptable
(<20%)
ANCOVA
analysis for
BG level
outcomes
(best for
cross-over
studies)

Comments
Funding:
Not
reported

Risk of bias:
Before and

after study

design

Not ITT
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Reference Study type
carbohydrat
es counting
method on
glycemic
control in
patients
with type 1
diabetes.
Diabetology
& Metabolic
Syndrome.
2:54, 2010.
REF ID: DIAS
2010

Table 82: FRANC 2009 *®

Reference  Study type

S. Franc, D. Observational
Dardari, B.  before and
Boucherie, after

J.-P. study/prospecti
Riveline, ve case-series
M.

Biedzinski,

C. Petit, E.

Requeda,

P. Leurent,

Number of
patients
criteria)
Exclusion
criteria:
Illiteracy
Diabetic
nephropathy
or retinopathy
Pregnancy
Mobility
impairment

Number of
patients
n=35
consecutive
patients

Inclusion
criteria:
type 1
diabetes
duration >1
year

Patient characteristics

Diabetes 11.31
duration, (1.09)
years,

mean (SD)

BMI, 22.87
kg/m2, (0.42)
mean (SD)

HbAlc, %, 10.40
mean (SD) (0.33)
Post- 256.78
prandial (12.82)
glycaemia

(mg/dl)

Drop-outs:

Intervention

Compar

ison

unit SA human
insulin for every

15g CHO).
No SMBG
during study

Insulin

treatment: All
patients used

MDI of SA

insulin at meals
+ NPH as basal

and at night.

n=4 (excluded because

did not attend FU)

Patient
characteristics

Age, 39.1
years, (10.8)
mean

(SD)

Diabetes 18.8
duration, (11.1)

Intervention

Personalised
prandial
algorithms for
Flexible
intensive
insulin
therapy (FIT)
Patients
taught how to
use a personal

Comparison

Baseline
(patient
been using
FIT and
personalised
algorithms
for 6 months
but only
with paper
logbook and

Length of
follow-up

Length of
follow-up

4 months
(mean 17
weeks,
range 5-25
weeks.
Median 18
weeks)

Outcome
measures
Major
hypoglycaemia

Hypoglycaemia

Nocturnal
Hypoglycaemia

Post-prandial
glycaemia
(mg/dl)

Outcome
measures

HbA1c, final
value at end of
study, %, mean
(SD)

Major
hypoglycaemia,
(required
assistance)
Minor
hypoglycaemia

Effect sizes

Not
reported

Not
reported

Not
reported

3 months:
243.39
(15.92)

P=0.46 as
reported

compared to

baseline

Effect sizes

7.3 (0.6)
P=0.003 as
reported
vs. baseline

None
reported
during
study

Baseline:
1.4

Comments
analysis
Drop-outs

acceptable
(<20%)

Comments
Funding:

P. Leurent
founder,
manager,
shareholder
& CEO of
VOLUNTIS
(company
developed
software
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Reference
M.
Varroud-
Vial, G.
Hochberg,
and G.
Charpentie
r. Real-life
application
and
validation
of flexible
intensive
insulin-
therapy
algorithms
in type 1
diabetes
patients.
Diabetes &
Metabolis
m. 35
(6):463-
468, 2009.
REF ID:
FRANC
2009

Study type

Number of
patients

Use of the
Flexible
intensive
insulin
therapy (FIT)
strategy for
at least 6
months (CHO
counting &
algorithms to
adjust
prandial
insulin to
achieve post-
prandial
target of
7.8mmol/litr
e) and taken
5-day
structured
inpatient
training on
FIT at least 6
months
before

Treated with
SCIl or MDI
Exclusion
criteria:

Patient
characteristics

years,

Women 12/35

BMI,
kg/m2,
mean
(SD)
HbAlc,
%, mean

25.1(3.5)

7.8 (0.9)

Intervention
digital
assistant
phone
(instead of
paper
logbook).
Medical team
entered
personalised
algorithms for
FIT onto
phone

Before each
meal, patient
entered
capillary BG
and no. of 20g
CHO portions
intended to
eat.

Automatic
calculation of
prandial SA
insulin dose
(reduced by
30-50% if mod
to intensive
exercise
planned).
SMBG
recommended
6 times daily
(including

Comparison
not
calculated
from phone)

Length of
follow-up

Outcome
measures
(BG<3mmol/litr
e),
events/individu
al/week

Nocturnal
Hypoglycaemia
Mean of
individual BG
excursions (2
hour post-
prandial and
before)
mmol/litre

Effect sizes
Week
12:0.8
(R2=0.19,
P=0.156 as
reported)

Not
reported

Breakfast:
+0.07
Lunch:
+0.14

Dinner:
+0.06

Comments
used).
Grant from
ALFEDIAM
Sanofi-
Aventis
2006 and
technical
support
from
VOLUNTIS

Risk of bias:

Before and
after study,
consecutive
patients
Drop-outs
=acceptable
(<20%)

Additional:
Patients
varied CHO
content
from one
day to the
next and
were shown
to enjoy
dietary
freedom
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Number of Patient Length of Outcome
Reference  Study type patients characteristics Intervention Comparison follow-up measures Effect sizes Comments
before and 2
hours after
each meal).
Data
transmitted
and feedback
could be given
by caregivers
at all times.
Drop-outs: INSULIN TREATMENT IN BOTH
n=6 (due to technical GROUPS:
problems with CSll (n=14)
phone) MDI (n=21) — glargine and
lispro, or aspart
Table 83: KILBRIDE 2011
Length
Number of Patient follow- Outcome
Reference Study type patients characteristics Intervention Comparison up measures Effect sizes Comments
L. Kilbride, J. Prospective n=14 Algorithm for Self- 2 weeks HbAlc, final Not reported Funding:
Charlton, G. Cohort Inclusion CHO & insulin  management  (each value %, Supported
Aitken, G. W. study, not criteria: Age, 375 adjustment (week 1) Cross- Cavare N @E s by an
Hill, R. C. R. randomised Ay its 20- years, (9.5) (week2) over hypoglycaemia  reported during  Investigator
Davison and J. 50years mean Algorithm periodl  gpisodes study period -initiated
MEKRIZht: ot (SD) considered week) reported in Study
Elllsgjggllnugcose diabetes time <.)f _ diary (10 Program
: AT exercise in patients from
during and' >2years relation to FA completed LifeScan
?:tter exercise stable blood insulin, CHO diary) Inc.
ype 1 consumption . ,
diabetes: glucose Women 6/14 and BG levels. Mild ' On exercise ' '
control hypoglycaemia  days: Risk of bias:
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Reference
reproducibility
of glucose
response and
a trial of a
structured
algorithm
adjusting
insulin and
carbohydrate
intake. JCN. 20
3423-3429,
2011.

REF ID:
KILBRIDE 2011

Study type

Number of
patients
(HbA1c
<10%)
Experienced
in carb
counting
and insulin
adjustment
by education
Exclusion
criteria:

Resting BP
>165/90
mmHg

Diagnosed
peripheral
vascular
disease

Orthopaedic
problems
preventing
brisk walking
Diagnosed
heart
disease
Proliferative
retinopathy
Hypoglycae
mia
unawarenes
s

Patient
characteristics

BMI, 25
kg/m2, (4.5)
mean

(SD)

HbAlc, 7.5
%, mean  (0.7)
(SD)

Drop-outs:

n=1 (only
completed week
1)

Length
follow-
Intervention Comparison up
Algorithm
reduces usual
insulin dose
when
exercising

within 2 hours
of eating CHO.

CHO
prescribed as
per algorithm
if BG
<10mmol/litre
prior to
exercise (30,
20 and 10g for
4,6 or
8mmol/litre,
respectively).
Post-exercise
30% reduction
in next insulin
dose

Evening
exercise (extra
10-20g CHO
consumed
before bed if
<10mmol/litre

)
IN BOTH GROUPS:

Outcome
measures
episodes
reported in
diary,
episodes/week
(10 patients
completed
diary)

Hypoglycaemia
(mean duration
<4mmol/litre
during 40min
exercise
sessions, CGM)

Hypoglycaemia
(mean duration
<4mmol/litre
during 6-hour
post-exercise
period, CGM)

Nocturnal
Hypoglycaemia

Effect sizes
Algorithm week:
2

Self-man week:
18

On non-exercise
days:

Algorithm week:
27

Self-man week:
34

Algorithm week:
0.3 (0.9) minutes

Self-man week:
2.8 (4.5) minutes

Algorithm week:
19.6 (32.4)
minutes

Self-man week:
24.2 (44.7)
minutes

Not reported

Comments

No
randomisati
on
Drop-outs =
acceptable
(<20%)

Other:
Main
outcomes
are BG
levels
during and
after
exercise
(also
reports
time spent
in normal
range of 4-
9mmol/litre

).
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Reference

Study type

Table 84: KLUPA 2008

Reference

T. Klupa, T.
Benbenek-
Klupa, M.

Malecki, M.

Szalecki
and J.
Sieradzki.
Clinical
usefulness
of a bolus
calculator

Study type

Observational
retrospective
cohort study

Number of
patients

Number of
patients
n=18
Inclusion
criteria:
type 1
diabetes
Treated
with CSII
for at least
4 years
using SA
insulin

Patient

characteristics

Patient characteristics

Age,
years,
range

Women

BC
n=8

19-
48

3/8

Length
follow-
Intervention Comparison up
2 exercise sessions during each
week to assess BG response to
exercise during both
management strategies
(consisting of 40 min treadmill
walk with intensity to elicit 50%
VO2max)
INSULIN TREATMENT: All used
basal bolus insulin regime (long-
acting basal insulin once-daily
and fast-acting insulin boluses
at meal times). All participants
used analogue insulin (basal —
lantus; bolus — Humalog or
novorapid)
Length of
Intervention Comparison follow-up
Non- Bolus No bolus Patients in
users calculator calculator interventi
(n=10)  Treated (trained in on groups
21-51 with carb using BC
paradigm counting) for9
712 insulin  Treated months
5/10 pump with with '
bolus paradigm
calculator 712 insulin
function for  pump but
at least 9 not using

Outcome
measures

Outcome
measures

HbAlc,

2 hour Post-
prandial BG
over 7 days,
mmol/litre,
mean (SD)

Effect sizes

Effect sizes

BC Non-
users

6.8% 7%

7.6 8.3

(2.2) (2.4)
*P<0.0
5

Comments

Comments
Funding:

T.
Benbenek
employee
of
Medtronic

Risk of bias:

No
randomisat
ion
(observatio
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Number of
Reference Study type patients Patient characteristics
in analogues  Dijabetes  6- 11-22
maintaining Well duration, 16
normoglyca trainedin  years,
emia in food range
active counting
professiona (including
| patients carb,
with type 1 protein
diabetes and lipid
treated counting
with CSII. J and Gl
of Int. estimation
Medical )
Res. Exclusion
36:1112- criteria:
1116, 2008. Using
REF ID: sensor
KLUPA augmente  Drop-outs:
2008 d insulin Not reported
pumps
with real-
time
glucose
monitorin
g.
Table 85: LAURENZI 2011 >
Study Number of
Reference type patients Patient characteristics
A.Laurenzi, RCT n=61 CHO Control
A.M. Bolla, randomised countin n=28
G.Panigoni gn=28 analyse

Intervention
months
Bolus
calculator
parameters
set by the
physician

IN BOTH GROUPS:
All treated with CSlI (Lispro
n=15, Aspart n=3)
CGMS used by 3 patients in

each group

SMBG 8 times daily

Intervention

Carb counting
using Insulin:

Length of
Comparison follow-up
bolus
calculator or
treated with
MiniMed
508 insulin
pump
without
bolus
calculator
function.
Length of
Comparison follow-up
Control 24 weeks-
(n=31 training
during first

Outcome
measures

BG in target
range 70-
140mg/dl
(n=3in each
group
CMBG)
Hypoglycae
mic
episodes/da
y, mean
(n=3in each
group
CMBG)
Nocturnal
Hypoglycae
mia

QoL

Adverse
events

Outcome
measures

HbA1lc, change
score (baseline

vs. 24wk) %,

Effect sizes
78% 69%

1.4 1.6

Not reported
Not reported

Effect sizes

ACA (n=28):
P=0.252 as

Comments

nal
retrospecti
ve cohort
study)

No
ANCOVA

Comments
Funding:
Supported by
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Reference

, V.Doria,
A.
Uccellator
e, E.
Peretti,
A.Saibene,
G.
Galimberti,
E. Bosi and
M. Scavini.
Effects of
carbohydr
ate
counting
on glucose
control
and quality
of life over
24 weeks
in adult
patients
with type 1
diabetes
on CSlI.
Diabetes
Care.
34:823-
827, 2011.

REF ID:
LAURENZI
2011

Study
type
GIOC
AR
trial

Number of
patients

Inclusion
criteria:

Adults aged
18-65 years
type 1
diabetes
treated with
CSll for >3
months

Exclusion
criteria:

Previous
training in
CHO counting
Serum
creatinine
>124umol/litr
e in women
and
>150umol/litr
e in men
Celiac disease
Pregnancy
Severe
comorbidities
Any disability
preventing
compliance
with study
procedures

Patient characteristics

Age,
mean
(SD)

Wome
n, %

Diabet
es
duratio
n, years
mean
(SD)

BMI,
kg/m?2

analyse
d

41.2
(10.0)

46.4%
(13/28)

21.9

(11.0)

23.7
(21-

d

39.8
(9.8)

67.9%
(19/28)

19.8

(11.7)

23.8
(20.8-

Intervention

carbohydrate
ratio (I:CHO)
and sensitivity
factor (n=30
randomised)
Patients use
I:CHO ratio
and sensitivity
factor to
estimate
preprandial
insulin dose,
taking into
account
preprandial
BG and
planned CHO.
Trained on
carb counting
during first 12
weeks (4-5
individual
sessions with
dietician and
diabetologist).

Comparison
randomised)
No training —
continued to
estimate
pre-meal
insulin dose
inan
empirical
way

IN BOTH GROUPS:

Same glucose meter for SMBG
(OneTouch Ultra2; LifeScan
Inc.). Patients asked to SMBG

6 times daily.

INSULIN TREATMENT:
Patients on Glulisine, Lispro or

Length of Outcome

follow-up measures

12 weeks. mean

HbAlc

measured

at 12 and

24 weeks
Major
hypoglycaemia
requiring
assistance

Hypoglycaemia
events (BG
2.8mmol/litre)

Nocturnal
Hypoglycaemia

Adverse events

Effect sizes
reported

PP analysis:
CHO (n=20):
-0.4%
Control
(n=27): -
0.05%
(P=0.05 as
reported)

None
reported
during study

Freq.
reported as
similar
between 2
groups for
both ACA
and PP
analysis

Not
reported

Comments
unrestricted
educational
grant from
GSK.

Risk of bias:

Randomisatio
n = randomly
assigned
(computerise
d random no.
generator)
Allocation
concealment
=Yes

Blinding =
open label.
ACA (n=28
per group)
performed for
QoL
(excluded
drop-outs but
included
those not
adhering to
protocol) —
incorrectly
reports this as
T
Per-protocol
analysis
performed for
HbAlc
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Reference

Study Number of
type patients

Patient characteristics

median
(1QR)
HbAlc,
%l
mean
(SD)
Drop-
outs:
n=14

25.2)

7.9
(0.9)

n=10
(n=6
due to
discont
inuatio
n of
CHO
countin
g
(<75%
meals);
n=2
due to
shift
from
CSll to

MDI for

>7days;
2 drop-
outs)

26.8)

8.1
(1.5)

n=4 (1
due to
shift
from
CSll to
MDI for
>7days;
3 drop-
outs)

Length of

Intervention Comparison follow-up

Aspart.

All patients attended a
session with the dietician
about the recommended diet
for patients with diabetes
before randomisation.

Outcome
measures

DSQOLS, change
from baseline at
24weeks
(increase =
better QOL),
median (IQR).
Analysed as ACA
(n=28)

Effect sizes Comments
(excluded all
drop-outs and
those not
adhering to
protocol)
Drop-outs =

. >20% in

Social . .

. intervention
relations:
group

CHO: 2 (-2.5 .

t0 3.5) Mixed effects
model used

Control: O (- for HbALc

1'5.’ to5); levels and

L.elsure- hypoglycaemi

Wit a events

CHO: -0.5 (-2

to 1),

Control: 0 (-

1.5 to 5);

Physical

complaints:

CHO: 2 (0 to

4.5),

Control: 2 (-

0.5 to 5);

Future

worries:

CHO: 1 (-1to

4),

Control: O (-

1.5 to 3);

Diet
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Reference

Study Number of

type

patients

Table 86: MAURIZI 2011 '*

Reference

A.R.
Maurizi, A.
Lauria, D.
Maggi, A.

Study
type
RCT

Number of
patients
n=40
Inclusion
criteria:
Adults aged

Patient characteristics

Patient characteristics

Calsulin
n=20

Control
n=20

Intervention

Intervention
Calsulin

n=20
Provided with
logbook and

Length of
Comparison follow-up
Length of
Comparison follow-up
Control 6 months
n=20
Provided
with

Outcome
measures

Outcome
measures
HbA1lc, final
value %,

mean (SD) at
3 months

Effect sizes
restrictions:
CHO: 5.5
(0.5 to 8.5),
Control: O (-
2 to 3.5);
Daily
hassles:
CHO: 1.5 (-
2.5t0 6),
Control: 2 (-
1.5 to 3.5);
Hypoglycae
mia fears:
CHO: 0.5 (-2
to 7.5),
Control: 1 (-
5.5105.5)

Reported as
SS for diet
restrictions
(P=0.008)

Effect sizes

Calsulin:
7.3 (0.5)
Control:
7.7 (1.0)

Comments

Comments

Funding:
Educational
grant from
Thorpe Ltd.
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Reference

Palermo,
E. Fioriti,
S. Manfrini
and P.
Pozzilli. A
novel
insulin unit
calculator
for the
managem
ent of type
1 diabetes.
Diabetes
Technolog
y and
Therapeuti
cs. 13
(4):425-
428, 2011.
REF ID:
MAURIZI
2011

Study
type

Number of
patients
18-65 years
type 1
diabetes
defined
according to
ADA
Diabetes
duration
>lyear
Exclusion
criteria:

Learning
disabilities
Severe
diabetic
complicatio
n

Chronic
conditions
which might
influence
daily
activities
(visual or
auditory
disability,
motor
impairment
for
neurological
or
orthopaedic
problems).

Patient characteristics
Age, 34.5 (15)
years,

mean (SD)

Women, 35%
%

Diabetes 14.4
duration,  (10.8)
years,

mean (SD)

BMI, 23.7
kg/m2, (3.6)
mean (SD)
HbAlc, %,
mean

(SD)

7.9 (1.0)

Drop-outs:
Not reported

39.3
(13)

35%

13.4
(7.0)

24.7
(6.1)

(1.6)

Intervention Comparison
individual logbook and
target blood individual
glucose, I:CHO  target blood
ratio and glucose,
insulin I:CHO ratio
sensitivity and insulin
factor (ISF) sensitivity
prior to study factor (ISF)
Trained on use ~ Prior to

of the insulin study

units calculator No Calsulin
Calsulin device
(Thorpe provided

Products Ltd.)
to administer
insulin dose
(enter pre-
meal BG, |:CHO
ratio, CHO
content, post-
meal exercise).

IN BOTH GROUPS:

All subjects provided with a
logbook and instructed to
SMBG, estimate meal CHO
content and perform regular
exercise.

Target blood glucose, I:CHO
ratio and insulin sensitivity
factor (ISF) determined for all
patients (I:CHO ratio
calculated by ‘500 rule’. ISF

Outcome
measures

HbAlc,
change score
%, at 6
months

Major
hypoglycaemi
a events

Hypoglycaemi

a, total events

Nocturnal
Hypoglycaemi
a

QoL

Adverse
events

Effect sizes

Calsulin: -0.85
Control:-0.07

Reported as
P<0.05

Only reported
as no
significant
differences in
frequency of

hypoglycaemic

events
between
groups

Not reported

Not reported

Not reported

Comments
Thorpe Ltd.
Had no role
in the study
design,
managemen
t of data or
manuscript
preparation.

Risk of bias:
Randomisati
on = unclear
(as details
not given)
Allocation
concealmen
t=not
mentioned
Blinding =
open label
Drop-outs
and loss to
FU not
reported
Powered
study
(HbA1c)
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Study Number of

Reference

Reference

G. Scavone, A.
Manto, D.
Pitocco, L.
Gagliardi, S.
Caputo, L.
Mancini, F.
Zaccardi and
G. Ghirlanda.
Effect of
carbohydrate
counting and
medical
nutritional
therapy on
glycaemic
control in type
1 diabetic
subjects: a
pilot study.
Diabetic
Medicine.

type

Study
type
RCT

patients

Table 87: SCAVONE 2010 ***

Number of
patients

n=256

Inclusion
criteria:
type 1
diabetes
duration >5
years
Exclusion Age,
criteria: years,

BMI>40 mean
kg/m2 (SD)
Poor

glycaemic Women,

control %
(HbA1c>14%

) Diabetes
Pregnancy duration,

Presence of
severe

Patient characteristics

NEP

100

39
(11)

51.0

Patient characteristics

Control
n:
156

39 (11)

52.6

Only reported as
not different
between groups
at baseline

Length of Outcome
Intervention Comparison follow-up  measures
calculated by ‘1800 rule’.
INSULIN TREATMENT: Not
reported (MDI suggested?)
All subjects followed up with
visits every 3 months
Length of Outcome
Intervention  Comparison follow-up measure
Nutritional Control (no 9 months (4 HbAlc,
educational education weeks final value
programme programme) training for at9
(NEP) n=100 n=156 intervention months, %,
Phase 1 (4 No training ~ 8roup mean (SD)
weeks, 1 programme  Ppreceded the
session per preceded 9 months).
week): the 9
educational months
. Hypoglyca
training on .
carb counting emic
& nutrition events,

. . <3.9
(including )
importance mmol/litre
of CHO equal Major
to 55-65% of hypoglycae
daily calorie mia,
intake, and Nocturnal
adjustment of Hypoglyca
insulin to emia,

CHO, exercise

Effect sizes

Effect sizes

NEP: 7.4 (0.9)

Control: 7.5
(1.1)
Reported as
significant
change from
baseline
(P<0.01, ACA)
NEP: 4%
Control: 7%

Reported as
P<0.05 (ACA)

Not reported

Not reported

Comments

Comments
Funding:
Not
reported

Risk of bias:

Randomisati
on = unclear
(as details
not given)
Allocation
concealment
= unclear
Blinding =
none
reported
Not ITT.
Used ACA
and
excluded
patients lost
to FU from
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Study Number of

Reference type patients

27:477-479, diabetic Weight,
2010. complication kg,

REF ID: S

SCAVONE

2010

No subjects
had

followed any
dietetic/edu

cational

programme

before the

study
HbAlc,
%, mean
(SD)
Drop-
outs:
n=27
(loss to
FU)

Table 88: SCHMIDT 2012

No. of

Reference  Study type patients

Patient characteristics

Only reported as

not different

between groups

at baseline

7. 7.5(0.8)

(1.
3)
n= n=0
27

Patient characteristics

Outcome
measure

Length of

Intervention Comparison follow-up

and pre-meal QoL
BG). Based on

the guidelines

proposed by

the EASD.

Phase 2:
application of
NEP (9
months).
Patients
reassessed
every 3
months

IN BOTH GROUPS:

Patients measured BG 6-
times daily (before and 2
hours after breakfast, lunch
and dinner).

INSULIN TREATMENT: Basal
insulin administered at
evening meal or bedtime.
Rapid acting insulin
administered at each meal
Logbook kept of daily BG and
hypoglycaemic events.

Adverse
events

Length

of

follow-
Comparison  up

Outcome

Intervention measures

Effect sizes

Not reported

Not reported

Effect sizes

Comments
analysis
Drop-outs =
acceptable
(<20% in
total) but,
there was a
27% diff in
drop-out
between
groups with
all drop-outs
in the
intervention
group.

Not done
ANCOVA

Comments
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Reference

Signe
Schmidt,
Merete
Meldgaard
, Nermin
Serifovski,
Camilla
Storm,
Tomas
Moller
Christense
n, Birthe
Gade-

Rasmussen

, and
Kirsten
Norgaard.
Use of an

automated

bolus
calculator
in MDI-
treated
type 1
diabetes:
the
BolusCal
Study, a
randomize
d
controlled

Study type

Prospective,
randomised,
controlled,
open label,
three-arm
parallel, bi-
centric study
conducted in
Denmark

No. of
patients

n= 63
(n=8,
control;
n=21,
CarbCou
nt; n=22,
CarbCou
nt
Automat
ed Bolus
Calculato

r)

Inclusion
criteria:
Age 18-
65 years
type 1
diabetes
duration
212
months
Use of
multiple
daily
injection
s (MDI)

Exclusion
criteria:

Patient characteristics

ABC CC
(n= (n=21
22) )
Age 42 41
(year (10) (10)
s),
mean
(SD)
Gend 10/ 10/11
er 12
(m/f)

Diabe 21 19
tes (SD  (SD
durati 9) 10)
on

(year

s)

HbA1 8.8 9.2

c(%) (SD (SD
0.7) 0.6)

BMI 25. 27.3

(kg/m 8 (SD

2), (SD  4.4)

mean  3.3)

(SD)

Contr

(n=8)

46
(SD9)

6/2

(SD
12)

9.1
(SD
0.7)

26.4
(SD
5.6)

Intervention

CarbCount
Automated
Bolus
Calculator
(CarbCountA
BC):

group
received FIIT
during a 3-h
group
teaching,
were taught
carbohydrat
e counting,
estimated
individual
ICRs and ISFs
and were
also
provided
with and
instructed in
the use of
the ABC.

Length

of

follow-
Comparison up

CarbCount 16

(manual Weeks

bolus
calculation)
group
received FIIT
during a 3-h
group
teaching,
were taught
carbohydrat
e counting,
estimated
individual
ICRs and ISFs
Control

taught
principles of
healthy diet
but not
taught carb
counting

Outcome
measures

HbA1lc (%),
mean (SD)

HbA1c (%)
within-
group
difference,
(95% Cl)

Severe
hypoglycae
mia, N

#HFS (O-
100 scale)
- higher
scores
indicate
more fear,
mean (SD)

HFS
within-
group
difference,
(95% Cl)

&PAID (0-
100 scale)
- higher
scores
indicate

Effect sizes

ABC CarbC
ount

8.1 84

(0.4 (0.9)

)

-0.7 -0.8(-

(- 1.3to

1.0 -0.3)

to -

0.4)

2 2

22. 2238

6 (13.8)

(16.

7)

-3.4 -52(-

(- 9.8 to

7.2 -0.6)

to

0.3)

25. 28.0

6 (19.2)

(25.

3)

Contr
ol

8.9
(1.1)

-0.1 (-
1to-
0.7)

24.5
(18.2)

-1.9 (-
10 to
6.2)

27.2
(18.8)

Comments

Funding:
not
reported.

Risk of bias:

Randomisat
ion:
“randomisa
tion with a
1:3:3 ratio
in blocks of
14”
Allocation
concealme
nt: sealed,
opaque
envelopes
containing
the group
assignment
s. The
envelopes
had been
prepared
by a person
not
otherwise
involved in
the study”
Blinding:
not
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Reference  Study type
pilot study.

Diabetes

Care 35

(5):984-

990, 2012.

REF ID:

SCHMIDT

2012

No. of
patients
Pregnanc
y

Nursing
Gastropa
resis
Present
or
former
practice
of
carbohyd
rate
counting

Patient characteristics

Intervention

Comparison

Length
of
follow-

Outcome
measures
more

problems,
mean (SD)

PAID
within-
group
difference,
(95% Cl)

AADDQolL
Total (-9 to
9) - higher
scores
indicate
positive
impact,
mean (SD)

ADDQolL
within-
group
difference,
(95% ClI)

DTSQ Total
(0-36) -
higher
scores
indicate
treatment
satisfactio
n, mean

Effect sizes

-6.9

13.
5to

0.4)

1.8
(1.6

)

0.4
(0.0
to

0.7)

(3.3
)

-5.8 (-
12 to
-0.5)

1.8
(1.6)

0.2 (-
0.1to
0.5)

26.4
(6.0)

-3.3 (-
21to
14.4)

1.4
(0.9)

0.6 (-
0.8 to
1.9)

285
(5.1)

Comments
applicable —
open label
trial

ITT
analysis:
Powered
study:
study was
powered.
Drop-outs:
12 patients
(19%)
dropped
out overall.
Drop-outs
per group
not
reported.
Relatively
small
sample size
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Reference

Study type

No. of
patients

Patient characteristics Intervention

Drop-outs:

12 patients (19%) dropped
out overall. Drop-outs per
group not reported.

Baseline characteristics of the
randomised patient sample
did not differ significantly
between the 3 study groups

Table 89: ZIEGLER 2013 (ABACUS TRIAL)

Reference

ABACUS
trial R
Ziegler,
DA. Cavan,
| Cranston,
K Barnard,
J Ryder, C
Vogel, CG.

Study
type
RCT
(parallel)

Multicen
tre (UK
and
Germany

)

Number of
patients
n=218

type 1
diabetes and
type 2
diabetes
(93% type 1
diabetes)
n=218

Patient characteristics Intervention

type 1 diabetes and type Advanced usual

2 diabetes patients care +
(92.7% type 1 diabetes) integrated
bolus calculator
BG meter
Standa BC (A(_:CU_ChEk
Aviva Expert
rd n=

Bolus o~ blood glucose

Comparison

Comparison

Standard
bolus +
enhanced
usual care

Standard BG
meter and
manual

Length
of
follow-

Length
of
follow-
up

26
weeks

Outcome

measures Effect sizes Comments

(SD)

DTSQ 9.1 3.0 2.0 (-

within- (6 (0.8 0.5to

group to to 4.5)

difference, 12. 5.3)

(95% Cl) 2)

*Comparison of means between

Control, CarbCount, and

CarbCountABC. Analysis performed

using ANOVA. #HFS —

Hypoglycaemia Fear Survey. &PAID

— Problem Areas In Diabetes.

AADDQol — Audit of Diabetes-

Dependent Quality of Life. DTSQ —

Diabetes treatment satisfaction

questionnaire

Outcome

measures Effect sizes Comments

BC n= Stand Funding:
105 ard Roche

bolus  Diagnostics
n=
113

HbAlc, % -0.7 -0.5

change from (SD (SD

baseline 0.7) 0.7)
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Reference
Parkin et
al. Use of
an Insulin
Bolus
Advisor
Improves
Glycemic
Control in
Multiple
Daily
Insulin
Injection
(MDI)
Therapy
Patients
With
Suboptima
| Glycemic
Control:
First
results
from the
ABACUS
trial.
Diabetes
Care,
2013.

REF ID:
ZIEGLER
2013

Study
type

Number of
patients

Inclusion
criteria:
type 1
diabetes and
type 2
diabetes
218 years
Poorly
controlled
diabetes
(>7.5%
HbA1c)
MDI-treated
for 26
months
Adjustment
of meal
doses based
on CHO
content
Completion
of CHO
training
within the
past 2 years.

Exclusion
criteria:
Treatment
with NPH,

Patient characteristics
n=113

Age 42 (15) 43
(years) (14)
, mean

(SD)

Diabet 17 (12) 18
es (11)
durati

on

mean

years,

(SD)

Male, 53 58
%

HbAlc 8.9 8.9

, % (1.3) (1.2)
(SD)

Drop-outs:

BOLUS: n=20 (18%) and
STD: n=5 (5%)

Intervention
meter; Roche)

patients had to
discontinue use
of their current
BG meter

The Aviva
Expert includes
automated
bolus advisor
(prandial and
correction bolus
recommendatio
ns based on
current BG
value, planned
CHO intake, and
individual
therapy
parameters
programmed
into the meter
Meter auto
calculates
insulin bolus for
the user and
stores BG ad
meal info in an
electronic diary.
Investigators
entered each

Length
of
follow-
Comparison up
bolus
calculation

In both
groups:
patients
received
individualise
d MDI and
CHO
counting
training to
address
knowledge
deficits (as
identified at
screening)

Outcome
measures

Hypoglycaemia
(<70mg/dl),
number of
patients

Severe
hypoglycaemia
(<36mg/dl or
3rd party
assistance,
number of
patients

QoL
Improvement
(Diabetes
treatment
satisfaction

Questionnaire):

DTSQ (8
questions each
on a 7-point
scale)
Nocturnal
hypoglycaemia

Adverse events

Effect sizes

43 31
11 7

11.4 9.0
(SD (SD
6.0) 6.3)

Not reported

Not reported

Comments

Risk of bias:

Randomisati
on: unclear
Allocation
concealmen
t: not
reported
Blinding: not
applicable
ITT analysis:
adequate
Powered
study:
HbAlc
Drop-outs:
acceptable
<20%

S9]|qe31 92UBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL



€qt

STOZ ‘241Ua) BUIAPIND [eD1Ul]D [BUONEN

Study

Reference type

G.2.3 Glycaemicindex diet
Table 90: Calle-Pascual

Reference

Calle-
Pascual AL,
Gomez V,

Study type

Non-
randomise

Number of
patients
pre-mixed
insulin,
noninsulin
injectable a-
diabetic
medication
or oral a-
diabetic
agents
(except
metformin)
Use of fixed
dose
treatment
Use of
sliding scale
insulin doses
determined
exclusively
by specific
BG results.

1988%

Number of
participants

n=34
of which

d crossover

Patient characteristics

Participant
characteristics

All HFD
participant p =

S 12

Intervention
patients
therapy
parameters into
their meter and
conducted 1hr
training
sessions
regarding its
use.

Intervention

LFD Low Gl diet
n= (Diet A)
12

Comparison

Comparison

High Gl diet
(Diet B)

Length

of

follow- Outcome

up measures
Length of  Outcome
follow-up  measure
Each diet HbA1lc, final
interventio value at 4
n lasted weeks, %,

Effect sizes

Effect sizes

type 1
diabetes
only:

Comments

Comments
Funding:
Not reported
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Reference Study type

Leon E, study
Bordiu E.
Foods with
a low
glycemic
index do
not improve
glycemic
control of
both type 1
and type 2
diabetic
patients
after one
month of
therapy.
Diabetes
and
Metabolism
e. 1988;
14(5):629-
633

Number of
participants
type 1
diabetes = 16
type 2
diabetes = 18

Inclusion
criteria:

Not strictly
inclusion
criteria but
the study
states that
the
participants
were chosen
from “a
group
previously
educated in
self-
monitoring
of capillary
glucose at
home” and
that they
were all
“under
treatment
with 2 daily
doses of
insulin”.

Participant

characteristics

underwent
both
interventio
ns as this
was a
crossover
study.

Age, years,
mean (SD)

Sex,
M:F

Diabetes
duration

BMI,

kg/m2,

HbAlc, %,
mean (SD)

(typ  (typ
el el

diab  diab
etes etes
only only

) )

type 1
diabetes
only:
25.6 (4.3)

Not
reported

Not
reported

type 1
diabetes
only:

20.96 (2.21)

Not
reported

Intervention
This
included 5
different
foods with
Gl between
29 and 36:
lentils,
chickpeas,
red kidney
beans,
haricot
beans and
peas.

Comparison

This
included 5
different
foods with
Gl between
50 and 92:
rice,
potatoes,
carrots,
spaghetti
and
beetroot.

IN BOTH GROUPS:

The participants were given
a diet with a high

carbohydrate (60%) and low
fat (20%) content. A quarter

(25%) of the carbohydrates
was supplied at lunch. Each

of the food listed above was

Length of
follow-up
for 4
weeks (i.e.
8 weeks in
total), and
HbA1lc was
measured
at the end
of each
period.

Outcome
measure

mean (SD)

Hypoglycaemi
c events, <3.0
mmol/litre,
per patient
per month,
mean (SD)

Major
hypoglycaemi
a

Nocturnal
Hypoglycaemi
a

Post prandial
hyperglycaemi
a

Adherence to
treatment
(Poor
compliance
was <45% of
total energy
+/- fibre
consumption
>20g/day LFD,

Effect sizes

Low Gl =
9.27 (0.45)
High Gl =
9.02 (0.39)

Not
reported

Not
reported

Not
reported

Not
reported

No figures
have been
given.
“Patients
had to
bring the
reagent
strips used

Comments

Risk of bias:
Observational
study
Participant
comparability =
Unclear
Allocation
method = High
Blinding = High
Treatment
comparability =
Low

Follow-up
length = Low
Outcome
availability =
Low

Outcome
definition =
High
Drop-outs =
High

Overall =
VERY HIGH
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Reference

Study type

Number of
participants

Exclusion
criteria:

No pre-
enrolment
exclusion
criteria have
been stated,
however, the
study
intended to
and did
exclude
participants
during the
study period
if they i)
went through
any changes
in weight
>1% of their
initial body
weight, or ii)
changed
their insulin
doses.

Participant
characteristics

Insulin type 1
dose diabetes
(U/day) only:
39.98
(16.58)
type 1
diabetes
only:
n=4

Drop-outs

Intervention Comparison
eaten 5 or 6 times and had

to be eaten at lunch.

Length of
follow-up

Outcome
measure
<30g day HF
diet)

QoL

Satisfaction
with
treatment

Adverse
events
(gastrointestin
al, flatulence,
meteorism
and
diarrhoea)

Effect sizes
for
determinin
g their
capillary
glucose the
following
day and
their
compliance
was
confirmed.

”

Not
reported

Not
reported

Not
reported

Comments
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Table 91: Fontvieille 1992

Reference

Fontvieille
AM,
Rizkalla
SW,
Penfornis
A, Acosta
M, Bornet
FR, Slama
G. The use
of low
glycaemic
index
foods
improves
metabolic
control of
diabetic
patients
over five
weeks.
Diabetic
Medicine.
1992;
9(5):444-
450

Study type

Crossover
RCT

Number of
participants
n=18

type 1
diabetes =
12

type 2
diabetes =6

Inclusion
criteria:

The study
does not list
inclusion
criteria,
however, it
provides a
description
of the
participants:
“Twelve
were
classified as
having Type
| diabetes on
the basis of
a past
clinical
history of
severe
ketosis and

Participant characteristics

All
participants
underwent
both
interventions
as this was a
crossover
study.

Age, years,
mean (SD)

Sex,
M:F

Diabetes
duration

BMI, kg/m2,

HFD LFD
n= n=
18 18 (9
(9 in
in one
one perio
peri d)
od)

1D only:1D
only:

42.7 (10.3)
type 1
diabetes
only:

10:2

type 1
diabetes
only:

13.4 (5.1)
type 1
diabetes
only:

23.7 (2.2)

Intervention

Low Gl

Intake of rice,
biscuits, pasta,
apples,
peas/beans
and rye bread
was
recommended

Comparison
High Gl
Intake of
bread, potato

and bananas
was

recommended

Length
of
follow-
up

5
weeks
of each
period
(10
weeks
in total)

Outcome
measure

Effect
sizes

No statistically different
results were observed for
type 1 diabetes and type 2
diabetes patients, thus,
results are considered for

the whole group.

HbA1c, final
value at 5
weeks, %,
mean (SD)

Hypoglycaemic
events, <3.0
mmol/litre, per
patient per
month, mean
(SD)

Major
hypoglycaemia

’

Nocturnal
Hypoglycaemia

’

Post prandial
hyperglycaemi
a

Low Gl =
8.3 (1.5)
High Gl =
8.3 (1.4)
Not

reported

Not
reported

Not
reported

Not
reported

Comments
Funding:
Pierre and
Marie Curie

University,
Paris, France

Risk of bias:

Randomisatio
n = High
Allocation
concealment
= High
Blinding =
High
Drop-outs =
Low
Outcome
assessment
not described
fully = High
Outcome
indirect (type
1 diabetes &
type 2
diabetes
combined)

Overall =
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Reference

Study type

Number of
participants
weight loss
at onset,
and low or
undetectabl
e plasma C-
peptide
values at
entry. The
other six
patients
were
classified as
having Type
2 diabetes
and were
treated with
oral
antidiabetic
drugs.
Before entry
into the
study, the
patients had
been seen
on a regular
basis (at
least every 6
months) at
our
department.

”

Participant characteristics

HbAlc, %,
mean (SD)

Insulin dose
(U/day)

Drop-outs

Not
reported

40.9 (12.8)

Intervention Comparison

IN BOTH GROUPS:

Each participant entered a run-
in period of 15 days to have a
homogeneous group. During
this period they were asked to
follow their usual diet more
strictly. Participants were
recommended to consume 55%
of their caloric intake as
carbohydrate, 15% as protein
and 30% as lipid. However,
baseline dietary inquiry showed
that they actually consumed
45% carbohydrate, 18% protein
and 37% lipid.

Length
of
follow-

up

Outcome
measure

Adherence to
treatment
(Poor
compliance
was <45% of
total energy
+/- fibre
consumption
>20g/day LFD,
<30g day HF
diet)

QolL

Satisfaction
with treatment

Adverse events
(gastrointestin
al, flatulence,
meteorism and
diarrhoea)

Effect
sizes

“The diet
plans were
followed
as
prescribed

”

Comments
VERY HIGH

Not
reported

“Both
diets were
fond
acceptable
by the
participant

”

S.

Not
reported
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Reference

Study type

Number of
participants

Exclusion

criteria:
Not

reported

Table 92: Lafrance 1998%

Reference

Lafrance L,
Rabasa-
Lhoret R,
Poisson D,
Ducros F,
Caisson JL.
Effects of
different
glycaemic
index
foods and
dietary
fibre
intake on
glycaemic
control in
type 1
diabetic
patients
on
intensive

Study
type
Crosso

ver
RCT

Number of
participants

n=9

Inclusion
criteria:

The study
does not list
inclusion
criteria,
however, it
provides a
description
of the
participants:
“The
participants
had been on
intensive
insulin
therapy for
at least 3
months and

Participant characteristics

Participant characteristics

All
participant
s
underwent
all four
interventio
ns as this
was a
crossover
study.

Age, years,
mean (SD)

Group GroupB
A= =

Low Interme
Gl=9 diate Gl

=9
Group Group D
= = High

High fibre =9
Gl=9

Not reported

Intervention

Interventions
Group A

Low GI

Gl < 60 diet

Comparison

Interventions

Group B
(Control
period)
Intermediate
Gl

All patients
began with
this
intermediate
Gl (60 - 90)
and low fibre
intake diet
and were then
randomised
consecutively
without wash-
out to Group
A, CorD.

Length
of
follow-

up

Length of
follow-up

12 days for
each
interventio
n (48 days
in total)

Outcome
measure

Outcome
measure

HbAlc,
final value
at 12 days,
%, mean
(SD)

Hypoglycae
mic events,
<3.0

Effect
sizes

Effect sizes

All capillary
blood
glucose
concentratio
ns were
comparable
between the
diets.

HbAlc
before study
for all
groups =
5.8% (0.6%)
HbA1c after
study for all
groups =
5.4% (0.6%)
Minor
hypoglycae
mia (< 4.0
mmol/litre :

Comments

Comments
Funding:
Pierre and
Marie Curie

University,
Paris, France

Risk of bias:
Randomisatio
n = High
Allocation
concealment
= High
Blinding =
High
Drop-outs =
Low

Overall =
VERY HIGH

S9]|qe31 92UBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL



65T

STOZ ‘241Ua) BUIAPIND [eD1Ul]D [BUONEN

Study
Reference type
insulin
therapy.
Diabetic
Medicine.
1998;
15(11):972
-978

Number of
participants
were
accustomed

to calculating

their pre-
meal insulin
dose.
Gastroparesi
s was
excluded in
all patients
by gastric
emptying
analysis.”

Exclusion
criteria:

Not reported

Participant characteristics

Sex, M:F

Diabetes
duration

BMI,
kg/m2,

HbAlc, %,
mean (SD)

15.0 (7.5)

type 1 diabetes
only:
23.7 (2.2)

5.8 (0.6)

Length of

Interventions  Interventions follow-up

Group C
High GI
Gl > 90 diet

Group D

High fibre
Intermediate
Gl (60 - 90) +
high fibre food
choices
ensuring a
daily intake of
at least 40g of
fibre

IN ALL GROUPS:

For each experimental diet, the
subjects were advised to
maintain their usual energy
intake and distribution: 50 -
55% carbohydrate, 15 - 20%
protein and 25 - 30% lipids.
They were counselled on
keeping dietary records but had
no instruction on the Gl or fibre
content of food.

Outcome
measure

mmol/litre,
per patient
per month,
mean (SD)

Major
hypoglycae
mia,

Nocturnal
Hypoglycae
mia,

Post
prandial
hyperglyca
emia
Adherence
to
treatment
(Poor
compliance
was <45%
of total
energy +/-
fibre
consumpti
on
>20g/day

Effect sizes

Low Gl =4.3
(1.3)

Interm Gl =
3.2 (0.24)
High GI = 4.0
(2.8)

High fibre =
2.7 (2.8)
GroupA=0
GroupB=0
GroupC=0
GroupD=0

Not
reported

Not
reported

Based on
the dietary
diaries of
the
participants,
the diets
were
reported to
be identical
for energy
intake and
distribution

Comments
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Reference

Study
type

Number of
participants

Participant characteristics

Insulin Not reported
dose

(U/day)

Drop-outs n=0

n=
0

Interventions

Interventions

Length of
follow-up

Outcome
measure
LFD, <30g
day HF
diet)

QoL

Satisfactio
n with
treatment

Adverse
events
(gastrointe
stinal,
flatulence,

Effect sizes

of
carbohydrat
es, lipids and
proteins.
The
prescribed
distribution
was closely
followed for
the 3 daily
meals with
the
exception of
a slightly but
significantly
lower
carbohydrat
e intake for
dinner on
the high Gl
diet (45.5%;
p=0.01)

Not
reported

Not
reported

Not
reported

Comments
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Study

Reference

type

Number of
participants

Table 93: McCulloch 1985'*

Reference

McCulloch DK,
Mitchell RD,
Ambler J,
Tattersall RB.
A prospective
comparison of
'conventional’
and high
carbohydrate/
high fibre/low
fat diets in
adults with
established
type 1
(insulin-
dependent)
diabetes.
Diabetologia.
1985;
28(4):208-212

Study
type
RCT

Number of
participants

n=25
randomised
to either of
the 2 groups
in the 2nd
part of this
study (this is
the part that
is relevant to
this review)

Inclusion
criteria:

type 1
diabetes
Completion
of the initial
run-in period
(3 months)
Completion
of the first
intervention
(6 months) of
either small
group

Participant characteristics

Participant characteristics

Age,
years

mean
(SD)

Sex,
M:F
Diabe
tes
durat
ion
BMI,
kg/m

New Current
diet* diet
(ND) (CD)
n=12 n=10
(13 (12
initially jnitially
rando random
mised)  jsed)
ND =39.3 (3.9)
CD =29.8(2.8)
ND =75

CD=5:5

ND = 14.3 (1.8)
CD=11.6(1.3)
ND = 24.3 (0.5)
CD =23.2(0.8)

Interventions

Intervention

*New diet =
High carb +
high fibre + low
fat

In addition to
being
instructed to
maintain a
consistent daily
carbohydrate
profile,
participants
were told to
alter the
content of the
diet in
accordance
with the British
Diabetic
Association’s
“dietary
recommendati
ons for
diabetics in the

Interventions

Comparison

Current diet

Continuatio
n of current
diet

Length of
follow-up

Length of
follow-up

Assessme
nt for the
current
diet group
took place
6 months
after
enrolment
for the
2nd part
of the
study.

The new
diet group
followed
their new
regimen
for 4
months,
then they
were
followed
up 6
months

Outcome
measure
meteorism
and
diarrhoea)

Outcome
measure

N.B.

Effect sizes

Effect sizes

Final assessment time points:

ND = 10 months

CD = 6 months

HbA1lc, final
value, %, mean
(SD)

Hypoglycaemic
events, <3.0
mmol/litre, per
patient per
month, mean
(SD)

Major
hypoglycaemia
Nocturnal
Hypoglycaemia

Post prandial
hyperglycaemi
a

ND =10.0
(0.6)
CD=95
(0.4)

Not
reported

Not
reported

Not
reported

Not
reported

Comments

Comments
Funding:
British Diabetic
Association

development
project grant

Risk of bias:
Comparability
of
interventions =
High
Randomisation
= High
Allocation
concealment =
High

Blinding = High
Drop-outs =
High

Different
follow-up time
points = Very
high
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Reference

Study
type

Number of
participants  Participant characteristics
teaching
using a
videotape or
practical
lunchtime
demonstratio
ns
Willingness
to continue
participating
in the study
for a further
6 to 10
months

Exclusion HbA1 ND=12.9(0.5)
criteria: ¢, %,  CD=12.0(0.6)

Not reported Mean
(SD)

Intervention Comparison
1980s”: most
carbohydrate
to be eaten as
polysaccharides
, particularly
fibre-rich
unprocessed
foods, and
liberal
consumption of
vegetables and
fruits at both
midday and
evening meals.

IN BOTH GROUPS:

During the last 6 months of the
study, the participants were
neither seen nor given dietary
advice unless they had a
specific query.

Length of
follow-up
after the
end of the
new diet
(i.e. 10
months
after
enrolment
for the
2nd part
of the
study)

Outcome

measure Effect sizes Comments
Overall =
VERY HIGH

Adherence to
treatment

Definitions
used in this
study:
Coefficient of
variation
(SD/mean x
100), based on
the CD=28.1%
participants’ (SEM=11.7)
self-reported

food records

ND = 29.8%
(SEM=6.7)

- The daily
Comparability  fihre intake
of daily fibre Fel

liELQ differ
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€91

Study Number of Length of Outcome
Reference type participants  Participant characteristics Intervention Comparison  follow-up  measure Effect sizes Comments
significantly
between
the groups.

Daily fibre
intake (g):
ND =31.8
(2.7)
CD =28.5
(3.0)

Insuli  ND=0.67 (0.03) Qol Not

n CD =0.88 (0.08) reported

dose

(Unit

/kg/d

ay)

Drop- n=1 n=2 Satisfaction No

outs with treatment comparativ
e data
(degree of
enjoyablen
ess only
assessed
for ND

group)

Adverse events Not
(gastrointestin  reported
al, flatulence,

meteorism and

diarrhoea)
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Table 94: Venhaus 1988'%

Reference

Venhaus
A,
Chantelau
E. Self-
selected
unrefined
and
refined
carbohydr
ate diets
do not
affect
metabolic
control in
pump-
treated
diabetic
patients.
Diabetolog
ia. 1988;
31(3):153-
157

Study
type
Crosso

ver
RCT

Number of
participant
s

n=10

Inclusion
criteria:

It is unclear
whether
the given
description
was
inclusion
criteria or
not. It is
stated that
the
participant
s were
“self-
selected
(i.e.
volunteere
d) non-
obese
outpatients
with well-
controlled
Type 1
diabetes
who are on
subcutane

Participant characteristics

All
participant
s
underwent
both
interventio
ns as this
was a
crossover
study.

Age, years,
mean (SD)

Sex,
M:F

Diabetes
duration

Unrefined
carbohydr
ate diet
(URD)
n=10

27 (9)

8:2

13 (8)

Refined
carbohydr
ate diet
(RD)
n=10

Intervention

URD:

Low Gl (and
rich in fibre)
The
participants
were
instructed to
avoid refined
fibre-depleted
carbohydrates
, such as
sucrose, white
bread, white
rice, mashed
potatoes and
other highly-
processed
foods,
including
juices, except
for treatment
of
hypoglycaemi
a. Whole grain
products,
leguminous
seeds, such as
peas, lentils,
beans,
vegetables

Comparison
RD:

High Gl (and
fibre-
depleted)
The

participants
were
instructed to
avoid whole
grain
products,
and the
intake of
vegetables
and fruits
was limited
to one
serving of
processed
vegetables
per day and
less than
five servings
of fresh fruit
per week.
Refined
sugar was
permitted
up to

Length
of
follow-
up

6 weeks
for each
period
(i.e. 12
weeks in
total)

Outcome
measure

HbA1c, final
value at 6
weeks, %,
mean (SD)

Hypoglycae
mic events,
<3.0

mmol/litre,
per patient
per month,
mean (SD)

Major
hypoglycae
mia,
Nocturnal
Hypoglycae
mia,

Effect
sizes

URD = 6.3
(0.8)

RD =5.8
(0.5)

Mild
hypoglyca
emic
episodes
(2.5
mmol/litr
e per
group per
month):
URD =9.6
(6.6)
RD=11.4
(8.5)

None

Not
reported

Comments
Funding:
Peter
Klockner
Stiftung,
Duisburg,
Germany
(West
Germany at
the time of
publication)
and the West
German
Sugar Bureau

Risk of bias:
Randomisatio
n = High
Allocation
concealment
= High
Blinding =
High
Drop-outs =
Low
Outcome
definitions
not fully
described =
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Reference

Study
type

Number of
participant
S

ous insulin
infusion
therapy.

Exclusion
criteria:
Not
reported

Participant characteristics

BMI, 22.6 (1.7)
kg/m2,
HbAlc, %, 6.4 (0.7)

mean (SD)

Length
of
follow-

Intervention Comparison up

and fruits 50g/day.

were

recommended

to the

participants.

IN BOTH GROUPS:

All participants had a 4-week
run-in period on their habitual
diet prior to randomisation.

Outcome
measure

Post
prandial
hyperglycae
mia

Adherence
to treatment
(Poor
compliance
was <45% of
total energy
+/- fibre
consumptio
n >20g/day
LFD, <30g
day HF diet)

Effect
sizes

Overall
hyperglyc
aemia
episodes:
URD =
18.2 (9.5)
RD=16.7
(7.5)

Not
reported
in the
methods
section
that
complian
ce to diet
prescripti
on was
attested
at two
further
diet
inquiries
taken at
the end

of each 3-

week
period,
however,

no figures

have

Comments
High

Overall =
VERY HIGH
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G.3

G.3.1

Number of
Study  participant
Reference type S Participant characteristics

Insulin 41.7 (6.9)

dose

(U/day)

Drop-outs n= n=0
0

Blood glucose monitoring

HbAlc
Table 95: Araszkiewicz 2006

Number of
Reference  Study type patients

Patient characteristics

Length

of

follow- Outcome
Intervention Comparison up measure

QoL

Satisfaction
with
treatment
Adverse
events
(gastrointest
inal,
flatulence,
meteorism
and
diarrhoea)

Length of
follow- Outcome
Intervention up measures Effect sizes

Effect
sizes
been
reported.

)

Not
reported

Not
reported

No
ketoacido
sis
occurred
during
the study.
No other
adverse
events
were
reported.

Comments

Comments
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Reference

A.
Araszkiewi
cz, D. A.
Zozulinska,
M. M.
Trepinska,
and B.
Wierusz-
Wysocka.
Inflammat
ory
markers as
risk factors
for
microangi
opathy in
type 1
diabetic
patients
on
functional
intensive
insulin
therapy
from the
onset of
the
disease.
Diabetes
Res.Clin.Pr
act. 74 (2
suppl.):S34

Study type

Case series
(prospective

)

Country:
Poland

Number of
patients

N =100
recruited

N =88
completed
baseline
measurements

Inclusion
criteria:

Aged <30
years

Newly
diagnosed type
1 diabetes

Hospitalised
due to DKA at
a particular
diabetes
department in
Poland
between 1994
and 1999.

Attendance at
a 5-day
structured
training
program
during
hospitalisation

Exclusion

Patient characteristics

Age (years)
- mean
(SD)

Number of
M:F

type 1
diabetes

Mean age
at onset of
diabetes
(SD)

Mean
diabetes
duration
(SD)

Mean

HbA1c (%)
+5D

Mean BMI
(kg/m2) +
SD

Missing data:

24.3 (6.2)

22:33

100%

Not
reported

Not
reported

8.1+1.9

23.5+£3.2

Intervention

All
participants
were
treated with
intensive
functional
insulin
therapy
from the
onset of
disease and
there was
no
comparator.

Length of
follow-
up

Mean
follow-up
=6.1%
1.6 years

Outcome
measures

Effect sizes

After 6 years of follow-up, diabetic
retinopathy was found in 18 participants
(20%) and positive albuminuria in 17
participants (19%).

C-peptide level,
ng/ml

High sensitivity
C-reactive
protein,
mg/litre

W/ retinopathy (n=17)
0.17£0.42

W/out retinopathy (n=69)
0.06 £0.19

Positive low-level (micro)
albuminuria (n=18)

0.06 £ 0.25

Negative low-level (micro)
albuminuria (n=70)
0.1£0.30

W/ retinopathy (n=17)
2.3+0.6

W/out retinopathy (n=69)
20+0.3

Positive low-level (micro)
albuminuria (n=18)
49+1.5

Negative low-level (micro)
albuminuria (n=70)
1.8+0.2

Comments
Funding:
Poznan
University of

Medical
Sciences

Risk of bias:
Appropriate
eligibility
criteria
Appropriate
measurement
of exposure
and outcome
Controlled for
confounding
factors

Adequate
follow-up
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Reference
-S40, 2006.

Araszkiewi
cz 2006

Study type

Number of
patients
criteria:

Acute or latent
inflammatory
focuses

Liver
dysfunction
Connective
tissue disease

Renal failure
and other
severe
diseases

Patient characteristics

Intervention

Length of
follow-

up

Outcome
measures

Relationship
between
development of
retinopathy

and HbAlc

Relationship
between
development of
low-level
(micro)
albuminuria
and HbAlc

Number of
people
reaching target
HbA1c, n/N (%)

Final HbAlc
value, %

Effect sizes Comments

HbAlc <7.0% vs. >7.0%

OR=1.35
95% Cl 0.21 to 8.52
p=1.0

Patients with retinopathy
had higher values of HbAlc
(p = 0.04) than those
without

HbAlc <7.0% vs. >7.0%

OR =4.25
95% Cl 0.50 to 35.50
p=0.27

Patients with low-level
(micro) albuminuria had
higher values of HbAlc (p =
0.04) than those without

Not reported

W/ retinopathy (n=17)
88+13

W/out retinopathy (n=69)
8.1+14

Positive low-level (micro)
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691

Length of
Number of follow- Outcome
Reference  Study type patients Patient characteristics Intervention up measures Effect sizes Comments
albuminuria (n=18)
8.8+1.3
Negative low-level (micro)
albuminuria (n=70)
8.8+1.3
Incidence of Not reported
hypoglycaemic
episodes
Incidence of Not reported
severe
hypoglycaemic
episodes
Incidence of Not reported
nocturnal
hypoglycaemic
episodes
Number of Not reported
adverse
events/complic
ations/avoidan
ce
Quality of life Not reported
Table 96: Eeg-Olofsson 2010
Number
of Length of Outcome
Reference Study type patients  Patient characteristics Study groups follow-up measures Effect sizes Comments
K Eeg- Case series N =7,454 Mean All patients Patients with All patients Number of adverse events Funding:

Olofsson, (retrospectiv age 36.9 [10.0 to HbA1c 5.0 — were n (events per 1,000 person years) The
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Reference

Jan
Cederholm,
Peter M.
Nilsson,
Bjorn
Zethelius,
Ann Marie
Svensson,
Soffia
Gudbjornsdo
ttir, and
Bjorn
Eliasson.
Glycemic
control and
cardiovascul
ar disease in
7,454
patients
with type 1
diabetes: an
observation
al study
from the
Swedish
National
Diabetes
Register
(NDR).
Diabetes
Care 33
(7):1640-
1646, 2010.

Study type
e)

Country:
Sweden

Number
of
patients

Inclusion
criteria:
type 1
diabetes
patients
on the
Swedish
National
Diabetes
Register
Age
range of
20 to 65
years
Diabetes
duration
of 1to
35 years

Exclusion
criteria:
Not
reported

Patient characteristics

[95% CI]

M:F
(overall)

type 1
diabetes

Mean
age of
diabetes
onset +
SD

Mean
diabetes
duration
(years) £
SD

0.12]

HbA1c 5.0 -
7.9%
36.4[9.8—
0.15]

HbA1c 8.0 -
11.9%
37.4[10.2 -
0.18]

p =<0.001

55.8%:44.2%

100%

Not reported

All patients
19.9[9.1to
0.11]
HbA1c 5.0 -
7.9%
19.1[9.3-
0.14]

HbAlc 8.0 —
11.9%

Study groups
7.9%

Vs.

Patients with

HbAlc 8.0 —
11.9%

Length of
follow-up
followed
from
baseline
until a
cardiovascul
ar event or
death or
otherwise
until censor
date 31
December
2007.

Maximum
follow-up =
5 years

Mean
follow-up =
4.95 years

Outcome
measures

All CVD

Fatal CVD

All CHD

Fatal CHD

All stroke

Effect sizes

All patients = 154 (4.7)

HbA1c 5.0 to 7.9% = 55 (3.0)

HbA1c 8.0 to 11.9% = 99 (6.9)
p = <0.001

All patients = 36
HbA1lc 5.0to 7.9% = 17
HbA1c 8.0to 11.9% =19

All patients = 131 (4.0)
HbA1lc 5.0 to 7.9% = 45 (2.4)
HbAlc 8.0 to 11.9% = 86 (6.0)
p =<0.001

All patients = 34

HbAlc 5.0to 7.9% = 17
HbA1c 8.0to0 11.9% = 17

All patients = 37 (1.1)
HbA1lc 5.0 to 7.9% = 14 (0.7)

Comments
Swedish
Association
of Local
Authorities
and
Regions
funds the
Swedish
National
Diabetes
register.
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Number
of
Reference Study type patients
Eeg-
Olofsson
2006

Patient characteristics

Mean
HbAlc
(%) £ SD

Mean
BMI
(kg/m2)
[95% Cl]

20.9 (8.9 -
0.15]

p = <0.001

All patients
8.0[1.2to
0.01]
HbA1c 5.0 -
7.9%

7.2 [0.6 to
0.01]
HbA1c 8.0 —
11.9%

9.0 [0.8 to
0.01]

p =<0.001

All patients
25.3[3.7 to
0.04]
HbA1c 5.0 —
7.9%
25.1[3.5to
0.06]
HbA1c 8.0 —
11.9%
25.5[3.8 to
0.07]

p = <0.001

Study groups

Length of
follow-up

Outcome
measures

Fatal stroke

All mortality

Non-CVD
mortality

Effect sizes

HbA1c 8.0 -11.9% =23 (1.6)
p=<0.05

All patients =4
HbA1c5.0t07.9% =0
HbA1c8.0t0 11.9% =4

All patients = 94 (2.8)
HbA1c 5.0 -7.9% =50 (2.7)

HbA1c 8.0 — 11.9% = 44 (3.0)

Non-significant

All patients = 58
HbA1c 5.0-7.9% =33
HbA1c 8.0 -11.9% = 25

Incidence and hazard ratios of adverse events
with baseline or updated mean HbAlc as

predictor

n/N (%); HR [95% ClI]
i) Model 1: adjusted for age, sex, diabetes
duration, systolic BP, total cholesterol

ii) Model 2: Model 1 + adjusted for
albuminuria (>20ug/min)

Comments
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Reference

Study type

Number
of
patients

Patient characteristics

Missing data:

Length of Outcome
Study groups follow-up measures

All CVD

All CHD

All stroke

All mortality

Effect sizes
154/7454 (2.07%)

Baseline HbA1c as predictor:

i) 1.26 [1.09 to 1.45]
ii) 1.22 [1.06 to 1.40]

Updated mean HbAlc as
predictor:

i) 1.32 [1.14 to 1.54]
i) 1.27 [1.09 to 1.80]

131/7454 (1.76%)

Baseline HbA1c as predictor:

i) 1.31 [1.12 to 1.52]
ii) 1.28 [1.09 to 1.49]

Updated mean HbA1c as
predictor:

i) 1.34 [1.14 to 1.58]
ii) 1.30 [1.10 to 1.53]

37/7454 (0.50%)

Baseline HbAlc as predictor:

i) 1.12 [0.83 to 1.51]
ii) 1.08 [0.80 to 1.47]

Updated mean HbAlc as
predictor:

i) 1.24 [0.89 to 1.72]
ii) 1.19 [0.86 to 1.66]

94/7454 (1.26%)

Baseline HbA1c as predictor:

i) 0.97 [0.80 to 1.17]
i) 0.92 [0.76 to 1.11]

Comments
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Reference

Study type

Number
of
patients

Patient characteristics

Study groups

Length of
follow-up

Outcome
measures

Incidence and hazard ratios for adverse events

Effect sizes

Updated mean HbAlc as
predictor:

i) 1.04 [0.85 to 1.28]

ii) 0.98 [0.80 to 1.20]

with baseline HbA1lc as predictor, by mean
baseline HbAlc categories

n/N (%); HR [95% ClI]
i) Model 1 adjustment (details as above)

ii) Model 2 adjustment (details as above)

All CVD

All CHD

All stroke

HbA1c 5.0 to 7.9%:

n/N (%) = 55/4186 (1.31%)
i)HR=1

ii)HR =1

HbA1c 8.0 to 11.9%:

n/N (%) = 99/3268 (3.03%)
i) HR=1.70 [1.21 to 2.38]

ii) HR = 1.59 [1.13 to 2.24]
HbA1c 5.0 to 7.9%:

n/N (%) = 45/4186 (1.08%)
i)HR=1

ii)HR =1

HbA1c 8.0 to 11.9%:

n/N (%) = 86/3268 (2.63%)
i) HR = 1.80 [1.24 to 2.60]

ii) HR = 1.71 [1.18 to 2.48]
HbA1c 5.0 to 7.9%:

n/N (%) = 14/4186 (0.33%)

Comments
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Study type

Table 97: Forrest 2000

Reference

K. Y.
Forrest, D.
J. Becker,
L. H.

Kuller, S. K.

Wolfson,
and T. ).
Orchard.
Are
predictors
of
coronary

Study type

Case series
(prospective

)

Country:
USA

Number
of
patients

Number of
patients

N = 658 met
eligibility
criteria

Inclusion
criteria:
Diagnosed or
seen within a
year of
diagnosis at a
particular
hospital

Patient characteristics

Patient characteristics

Mean age
M:F

type 1
diabetes

Mean age
of diabetes
onset £ SD

Mean

diabetes
duration
(years) £

Length of
Study groups follow-up
Length
of
Intervention follow-
Comparisons  up
28 Not applicable 6 years
332:326
100%

Not reported

No CHD
18.4+7.2

CHD morbidity
25.7+6.6

Outcome
measures Effect sizes
i)HR=1
ii)HR =1
HbA1c 8.0 to 11.9%:
n/N (%) = 23/3268 (0.70%)
i) HR=1.51 [0.76 to 2.98]
ii) HR = 1.40 [0.70 to 2.79]
Incidence of Not reported
any
hypoglycaemi
c episodes
Quality of life  Not reported
Outcome
measures Effect sizes
Incidence of No CHD =566 (86.0%)
Gy CHD morbidity = 46 (7.0%)
heart disease o .
(CHD) CHD mortality = 18 (2.7%)

Total CHD = 64* (9.7%)

The subjects who developed either
macrovascular outcome were found to be
older and to have a longer duration of type
1 diabetes.

The prevalence of hypertension and blood
pressure levels were higher at baseline for

Comments

Comments
Funding:
National

Institutes of
Health, USA
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Reference
heart
disease
and lower-
extremity
arterial
disease in
type 1
diabetes
the same?
A
prospectiv
e study.
Atheroscle
rosis 148
(2):159-
169, 2000.

Forrest
2000

Study type

Number of
patients
between 1950
and 1980
Diagnosed at
an age of <17
years

On insulin
therapy at
discharge

Exclusion
criteria:

Not reported

Intervention
Patient characteristics

SD, by CHD  CHD mortality

status 259+7.1
Total CHD
25.7+6.6

Mean No CHD

HbAlc (%) 10.4+1.9

+

% 5D, by CHD morbidity

CHD status
10.2+2.0
CHD mortality
10.7+1.8
Total CHD
10.2+1.9

Mean BMI  No CHD

(kg/m2)+  235+33

oD% oy ER (e ) et

status
24.3+3.3
CHD mortality
233+238
Total CHD
24.1+3.3

Missing data:

623/658 (94.7%) provided
follow-up data for coronary
heart disease (CHD)
incidence

567/658 (86.2%) provided
follow-up data for lower-

Comparisons

Length
of
follow-

up

Outcome

measures Effect sizes

those who subsequently developed CHD or
LEAD.

Diastolic blood pressure showed no
relationship to subsequent LEAD.

HbA1c levels did not differ significantly
between subjects whether or not they
subsequently developed CHD or LEAD.
Insulin dose was significantly lower in those
with subsequent CHD, especially CHD
morbidity, but showed no association with
LEAD.

The independent predictors of CHD
mortality were hypertension, type 1
diabetes duration, Beck Depression
Inventory scores, and white blood cell
counts.

The independent predictors of total CHD
were hypertension, type 1 diabetes
duration, Beck Depression Inventory scores,
high density lipoprotein level and overt
nephropathy.

The independent predictors of LEAD were
type 1 diabetes duration, HbAlc, low
density lipoprotein level and smoking.

Hypoglycaemic episodes, quality of life and
other protocol-specified outcomes were
not reported.

Comments
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Reference

Table 98: Guerci 1999

Study
Reference type

B. Guerci, Cross-

L. Meyer, sectional
S. study
Sommer, J.
L. George,
0. Ziegler,
P. Drouin,
and K.
Angioi-
Duprez.
Severity of
diabetic
retinopath
y is linked
to
lipoprotein
(a) in type
1 diabetic
patients.
Diabetes &
Metabolis
m 25
(5):412-

Country:
France

Study type

Number of
patients

Number of
patients

N =341

Inclusion criteria:

type 1 diabetes
patients of an

outpatient clinic,

diagnosed

according to WHO

criteria

C-peptide negative

On a weight-

maintaining diet

Treated by
intensive
conventional
insulin therapy

(split and mixed
insulin regimens)

Exclusion criteria:
Recent onset of

diabetes

Length
of
Intervention  follow- Outcome
Patient characteristics Comparisons up measures
extremity arterial disease
(LEAD) incidence
Length of
follow- Outcome
Patient characteristics Study groups up measures
Meanage NR=43.9%15.7 Group 1 (NR): N/A Number of
No retinopathy people in
each group
N-PDR =48.7 + Group 2 (N- Number of
13.3 PDR): people who
Non- had been
proliferative diabetic for
diabetic 220 years in
retinopathy each group
PDR=49.9 +10.3 Independent
Group 3 (PDR): variables that
Proliferative significantly
diabetic predicted

p<0.01

retinopathy

retinal status
in all subjects

Independent
variables that
significantly
predicted
retinal status
in those who
had had

Effect sizes

Effect sizes
NR =123
N-PDR =188
PDR =30

NR =30
N-PDR =108
PDR =24

Diabetes
duration

Prevalence of
microproteinuria

Hypertension

HbAlc

Prevalence of
microproteinuria

HbAlc

Lipoprotein (a)

Comments

Comments
Funding:
Ministere de la
Santé et de la
Solidarité
Nationale:
Projet
Hospitalier de
Recherche
Clinique 1994
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Reference
418, 1999.

Guerci
1999

Study
type

Number of
patients

An episode of DKA,
thyroid or liver
disease, non-
diabetic renal
disease, pregnancy,
acute/chronic
inflammatory
syndrome,
alcoholism/malnut
rition

On diuretics, beta
blockers,
hypolipaemic
agents, or any
other drug or
hormone known to
influence lipid or
lipoprotein
metabolism

Patient characteristics

M:F
type 1
diabetes

Mean age
of
diabetes
onset +
SD

Mean
diabetes
duration
(years) £
SD

Mean
HbA1lc (%)
+SD

Mean
BMI
(kg/m2) +
SD

Length of
follow-
Study groups up

199:142

100%

Not reported

NR=15.4+8.8
N-PDR=21.1+7.8
PDR =25.8£3.5

p < 0.0001

NR =7.25+0.97
N-PDR=7.44
1.14

PDR =8.01 £1.32
p<0.01

NR =7.25+0.97
N-PDR = 7.44
1.14

PDR = 8.01 + 1.32
p<0.01

Outcome

measures Effect sizes Comments
diabetes for

220 years

Hypoglycaemic episodes, adverse
events, quality of life and other
protocol-specified outcomes were
not reported.

S9]|qe31 92UBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL



8LT

STOZ ‘241Ua) BUIAPIND [eD1Ul]D [BUONEN

Table 99: Hietala 2013

Reference

K. Hietala, J.
Waden, C.
Forsblom, V.
Harjutsalo, J.
Kyto, P.
Summanen, P.
H. Groop, and
FinnDiane
Study Group.
HbAlc
variability is
associated
with an
increased risk
of retinopathy
requiring laser
treatment in
type 1
diabetes.
Diabetologia
56 (4):737-
745, 2013.

Hietala 2013

Study type

Case series
(Prospective

)

Country:
Finland

Number of
patients

N =2,019

Inclusion
criteria:

Adult
patients
with type 1
diabetes
C-peptide
negative
Age of
onset <40
years
Insulin
treatment
initiated
within 1
year of
diagnosis

Exclusion
criteria:
Not
reported

Patient

characteristics

Mean
age £ SD

M:F
TID

Mean
age of
diabetes
onset =
SD

Mean
diabetes
duration

35.0+
11.4

995:1024
100%

153+
9.2

229+
11.9

Study
groups
HbAlc
variability
quartiles:

First
quartile =
361
Second
quartile =
365

Third
quartile =
365
Fourth
quartile =
368

In total,
1,459
patients
were

prospectiv

ely
followed
as a sub-
cohort.

Length of
follow-up

First
follow-up:
Mean £ SD

=52+2.2
years

Outcome
measures

Number of
people
who had
their first
laser
treatment
during the
follow-up
period

Estimated
5-year
cumulative
incidence
of laser
treatment
(%)

Mean
HbA1c (%)
at the first
follow-up
visit

(N = 1,459)
Patients
with
nephropat
hy (N =
1,459)

Mortality
(N = 1,459)

Effect sizes
175

1st Q =10%
2nd Q= 9%
3rd Q=12%
4th Q=19%
p <0.001

1stQ=8.1+1.1
2ndQ=83+1.1
3rdQ=8.4+1.1
4thQ=8.6+1.4
p < 0.001

1stQ=4%
2nd Q= 4%
3rd Q=6%
4th Q= 10%
p =0.001
1stQ=1%
2nd Q =2%

Comments
Funding:
Folkhalsan

Research
Foundation

Wilhelm
and Else
Stockmann
Foundation
Finnish Eye
Foundation
European
Commission
Medicinska
Understodsf
oreningen
Liv och
Halsa

Signe and
Ane
Gyllenberg
Foundation
Waldemar
von
Frenckell
Foundation
An EVO
government
al grant

S9]|qe31 92UBPIAS [BDIUID
syjnpe ul sayaqelp T 9dAL



6LT

STOZ ‘241Ua) BUIAPIND [eD1Ul]D [BUONEN

Reference

Study type

Number of
patients

Patient
characteristics
(years) £

SD

Mean 84+1.2
HbAlc

(%) = SD

Mean 25.0+
BMI 3.4

(kg/m2)
+SD

Study
groups

Length of
follow-up

Outcome
measures

Effect sizes
3rd Q=2%
4th Q=2%
p <0.001

HbA1c variability by retinopathy status

Mean
HbA1c (%)
+SD

(p <0.001)

HbAlc
variability
(p=0.03)

Risk of
proliferativ
e
retinopath
y by HbA1lc
quartile:
HR [95%
Cl]; p-
value

No
retinopath
y

(n=311)

82+1.2

0.082 +
0.050

Non-
proliferativ
e
retinopath
y

(n=601)

85+1.2

0.081 +
0.042

1st Q: HR=1; p =0.003
2nd Q: HR = 1.3 [0.97 to 1.8]; p = 0.07
3rd Q: HR=1.5[1.1 to 2.0]; p < 0.001

4th Q: HR=1.7 [1.3 t0 2.2]

Mean HbAlc:

Comments

Proliferativ
e
retinopath
y

(n=434)

87+13

0.088 +
0.042

HR = 1.2 [1.1 to 13]; p < 0.001
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Reference

Reference

C. E. Kullberg, K.

Finnstrom, and
H. J. Arnqvist.
Severity of
background
retinopathy in
type 1 diabetes
increases with
the level of
long-term
glycated
haemoglobin.
Acta
Ophthalmol

(Oxf) 72 (2):181-

188, 1994.

Kullberg 1994

Table 100: Kullberg 1994

Number of
Study type patients
Number of
Study type patients
Case series N =90
(Retrospective
) Inclusion
criteria:
Adult type 1
Country: diabetes
Sweden patients that
regularly
attended an
outpatient

diabetes clinic
during 1988 to
1991

Age at
diagnosis <30
years
Duration of
diabetes <25
years
Glycated
haemoglobin
followed for
25 years
Having
background

Patient
characteristics

Study
groups

Patient characteristics

Mean
age £ SD

M:F
TID

Mean
age of
diabetes
onset +
SD

Mean
diabetes
duration
(years) £
SD

Mean
HbAlc
(%) £ SD
previous
year

35.2+7.7

50:40
100%

Not
reported

19.3+4.2

7.2+13

Length of
follow-up

Interventions
Comparisons

Not applicable

Outcome
measures

Effect sizes

Hypoglycaemic episodes, quality of life and other
protocol-specified outcomes were not reported.

Length of
follow-up

This was a
retrospective
data analyses
of patients
who were
attending the
clinic between
1988 and
1991. Their
glycated
haemoglobin
had been
determined
on average for
9.2 years
before the
examination
of
retinopathy.

Outcome
measures

Mean HbA1c for
whole
measurement
period (%) + SD

Relative risks (RR)

of background
retinopathy for
patients with
HbAlc > 8%

(n=22) vs. HbA1lc

< 7% (n=41)

Multiple
regression
analyses:
Dependent
variables were
scores for
retinopathy:
higher score =
worse state
Independent
variables were
long and short
term HbAlc

Effect sizes
7.2+1.0

Patients with
mean HbAlc >
8% had higher
RRs for all kinds
of background
retinopathy
compared to
patients with
HbAlc < 7%

Mean HbAlc
for the
preceding year
did not
contribute
further to any
regression
model.

The impact of
long-term
HbAlc
concentration
was significant

Comments

Comments
Funding:
The Swedish
Medical
Research
Council, the
Swedish
Diabetes
Association,
and the
County
Council of
Ostergotland
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Table 101: LeCaire 2013

Reference  Study type
TJ. Lecaire, Case series
Mari Palta, (prospective
Ronald )

Klein,

Barbara E.

K. Klein,

and Karen Country:

). us
Cruickshan

ks.

Assessing

progress in

Study type

Interventions
Comparisons

Number of

patients Patient characteristics

retinopathy at

the latest

regular

retinopathy  vean  24.8+3.2

screening BMI

during 1988 to (kg/m2)

1991 +SD

Exclusion

criteria:

Not reported
Number of Patient Study
patients characteristics groups
N = 888 Mean WDRS=  WDRS

age+tSD 309+t population

[Wisconsin at exam 7.0 was
Diabetes WESDR = compared
Registry 334+ with
Study 7.4 WESDR
(WDRS)=  M:F wpRs = Population
305 150:155
Wisconsin WESDR =
Epidemiologi 292:291
c Study of
Diabetic

Length
of
follow-
up

20 years
of
diabetes
duration
was
applied
for data
analyses

Length of
follow-up

Outcome
measures

Presence
of any
diabetic
retinopath
y (DR)

Proliferativ
e DR or
treated DR
(DR grade
260 = very
severe)

Outcome
measures
diabetes duration,
age, sex, BMI,
insulin dose per
kg of body
weight,
hypertension,
smoking

Hypoglycaemic episodes, quality of
life and other protocol-specified
outcomes were not reported.

Effect sizes

WDRS = 281 (92.1%)
WESDR = 567 (97.2%)

WDRS = 32 (10.5%)
WESDR = 208 (35.7%)

Effect sizes Comments

for all sets of

retinopathy

scores.

Short and long

term HbAlc

measures were

correlated

(Pearson’sr =

0.749, p <

0.001)
Comments
Funding:
WDRS was
supported by
the National
Institute of

Diabetes and
Digestive and
Kidney
Diseases.
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retinopath
y
outcomes
in type 1
diabetes:
comparing
findings
from the
Wisconsin
Diabetes
Registry
Study and
the
Wisconsin
Epidemiolo
gic Study
of Diabetic
Retinopath
y. Diabetes
Care 36
(3):631-
637, 2013.

LeCaire
2013

Study type

Number of
patients
Retinopathy
(WESDR) =
583]

Inclusion
criteria:

WDRS

All residents
<30 years
old in 28
counties of
central and
southern
Wisconsin
newly
diagnosed
with type 1
diabetes
during May
1987
through to
April 1992

WESDR
type 1
diabetes
patients
from 11
counties of

Patient

characteristics

TID

Mean
age of
diabetes
onset £
SD

Mean
diabetes
duration
(years) £
SD

Mean
HbAlc
(%) £ SD

Number
of
patients
with
HbAlc
<7%

100%

WDRS =
11.2 +
7.0
WESDR =
14.1 %
7.3

WDRS =
19.7 +
1.2
WESDR =
19.2 +
1.4

WDRS =

8.0+15
WESDR =
9.3+1.7

WDRS =
72
(23.7%)
WESDR =
40 (7.4%)

Length
of
follow-

up

Outcome
measures Effect sizes Comments
DR category and HbA1c trend WESDR was
Registry WDRS support.ed by
the National
Eye Institute,
National
Institutes of
Health,
Bethesda,
DR severity None to Mild to Vision MD.
minimal moderate  threatening
n n =104 n =146 n=>55
(%) (34.1%) (47.9%) (18.0%)
Mean 76113 8.0+t14 8.8+1.7
HbAlc (%)
HbAlc < 34.0% 18.5% 18.2%
7%
Registry WESDR
DR severity None to minimal Mild to Vision
moderate threa
tenin
g
n n=94(16.1%) n =239 n=
(%) (40.5%) 253
(43.4
%)
Mean 8717 9.1+1.6 9.7+
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Reference

Study type

Number of
patients
central and
southern
Wisconsin
during 1979
to 1980 who
were
diagnosed at
<30 years
old, all of
whom were
using insulin

Exclusion
criteria:
Not
reported

Patient
characteristics

Mean WDRS =

BMI 28.3 +

(kg/m2) 5.9

+5D WESDR =
26.1+
4.6

Number WDRS =

of 285

patients (93.4%)

on WESDR =

intensive 124

insulin (21.3%)

manage

ment

(MDI or

CSll)

Study
groups

Length
of
follow-

up

Outcome
measures Effect sizes
HbAlc (%) 1.7
HbAlc < 11.1% 9.5% 4.2%
7%
Odds Adjusted for WESDR study cohort, age,
ratios [95% sex, diabetes duration, education, and
Wald Cl] HbAlc:
from OR =1.34 [1.23 to 1.47]
ord-lnfa\l Adjusted for BPs in addition to the
logistic .
. above adjustments:
regression
analysis OR=1.31[1.20to 1.43]
modelling
the odds
of DR
severity by
HbA1lc (per
1%)

Ordinal logistic regression models for the three DR
severity categories confirmed higher, unadjusted
average odds of more severe retinopathy in the
WESDR era than in the WDRS era (OR 3.3 [95% CI 2.5
to 4.3]). With adjustment for age, sex, diabetes
duration and education, the OR was reduced to 3.0
[95% Cl 2.2 to 4.0]. The inclusion of 20-year HbA1lc in
the model further reduced the OR for WESDR vs.
WDRS to 2.2 [95% CI 1.6 to 3.0].

Comments
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Table 102: Nordwall 2009

Reference

M
Nordwall,
Hans J.
Arnqvist,
Mats
Bojestig,
and
Johnny
Ludvigsson
. Good
glycemic
control
remains
crucial in
prevention
of late
diabetic
complicati
ons--the
Linkoping
Diabetes
Complicati
ons Study.
Pediatr.Dia

Study type

Study type
Case-series
with
prospective
and
retrospective
elements

Country:
Sweden

Number of
patients

Number of
patients

N =269

Inclusion
criteria:
type 1
diabetes
patients
diagnosed
<15 years
old during
1961 to
1985 in
the
catchment
area of a
paediatric
clinic in
Sweden

Exclusion
criteria:
Not
reported

Patient
characteristics

Patient characteristics

Mean age

M:F

TID

Mean age of
diabetes
onset £ SD

Mean
diabetes
duration
(years) £ SD

Not
reported

Not
reported

100%

8.6+3.8

25.2
7.6

Study
groups

Length

of

follow- Outcome

up measures  Effect sizes

Hypoglycaemic episodes, quality of life and other
protocol-specified outcomes were not reported.
Study Length of Outcome
groups follow-up measures Effect sizes
The study The study HbAlcas a No DR Backgrou Severe
population patients risk factor (n =64) nd DR laser-
was divided  diagnosed for diabetic (n=131) treated
into 5 withtype 1  retinopathy DR
groups, diabetes (DR) (n=69)
according to  during p < 0.001
e pEflEE|@y | 285 i long-term  7.8+08 85+08 9.0+1.0
type 1 1985 were HbALC + SD (n=62) (M=130) (n=52)
diabetes followed (%) - - -
onset: up until the
G1) 1961 - end ofthe  Inamultivariable model, only diabetes duration
1965 1990s. (OR 1.2 [95% Cl 1.1 to 1.3]; p < 0.001) and HbAlc
(OR 4.1 [95% CI 1.8 t0 9.2]; p = 0.001) showed a
G2 1505 significant correlation to any retinopathy.
1970 HbAlc was
G3)1971 - measured HbAlc asa No DN LoYV-IeveI Overt DN
1975 regularly at  fiskfactor (n=210) (micro) (n=3)
G4) 1976 - the clinical  for a'lbuminu
B visits 3to 4 hephropath ria
times per Y (DN) (n=20)

G5) 1981 -
1985 year. p <0.001

Long-term 8.3+0.9 8.7+0.9 9.7+1.1

HbAlc+SD  (n=206) (n=19) (n=19)
(%)

As with retinopathy, the significant correlation to

Comments

Comments
Funding:
The
Juvenile
Diabetes
Research
Foundation
Internation
al (JDRF)-
Wallenberg
, the
Swedish
Research
Council,
and the
Swedish
Child
Diabetes
Foundation
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betes 10
(3):168-
176, 2009.

Nordwall
2009

Study type

Number of
patients

Patient characteristics

at last
follow-up of
retinopathy

Mean
diabetes
duration
(years) £ SD
at last
follow-up of
nephropathy

Mean HbAlc
(%) £ SD by
period of
onset

Mean BMI
(kg/m2) £ SD
by period of
onset

Study
groups

Length of
follow-up

255+
7.6

G1:8.6+
0.9

G2:85+
0.8

G3:85+
0.9

G4:8.4 +
1.1

G5:8.2+
0.9

p=0.19
G1:25.7
+3.5
G2:25.5
+3.4
G3:26.0
+4.2

Outcome

measures Effect sizes

nephropathy was shown only by diabetes
duration (OR 1.1 [95% CI 1.0 to 1.2]; p = 0.016)
and HbA1c (OR 2.6 [95% CI 1.3 to 5.1]; p = 0.007)

The influence of possible risk factors on the
occurrence of overt nephropathy and severe
retinopathy was analysed with Cox regression
models. When the significant variables in the
univariate analysis were entered in the model,
the only significant variable for occurrence of
retinopathy was HbA1c (HR 2.1 [95% Cl 1.2 to
3.4]; p = 0.005), and for development of
nephropathy, it was also HbAlc (HR 5.3 [95% ClI
2.3t0 12.4]; p < 0.001) only. Other models with
other combination of variables yielded the same
result with HbA1c as the only significant variable.

Hypoglycaemic episodes, quality of life and other
protocol-specified outcomes were not reported.

Comments
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Reference

Study type

Table 103: Rossing 1996

Reference

P. Rossing,
P.
Hougaard,
K. Borch-
Johnsen,
and H. H.
Parving.

Study type

Prospective or
retrospective
cohort study?

Country:
Denmark

Number of
patients

Number of
patients

N =939

Inclusion
criteria:
Insulin-
dependent

Patient characteristics
G4:25.6
+3.3
G5:24.9
+3.6
p=0.63

Number of 69

patients (26.1%)

with severe

retinopathy

Number of 20 (7.5%)

patients
with low-
level (micro)
albuminuria

Number of 36
patients (13.5%)
with overt
nephropathy

Patient characteristics

Nephrop  Normoal

athy buminuri

status a
(n=593)

Mean 40+ 12

Study
groups

Low-
level
(micro)
albuminu
ria

(n=181)
38+ 14

Length of Outcome
follow-up measures

Study

groups
Overt Not
nephropathy applicable
(n=165)

40+13

Effect sizes

Length
of
follow-
up

10 years

Outcome
measures

All-cause
mortality,
n (%)

Effect sizes

Overall =
207/939 (22%
of the study
population
died during
the follow-up
period)

Comments

Comment
S

Funding:
None

S9]|qe31 92UBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL



L8T

STOZ ‘241Ua) BUIAPIND [eD1Ul]D [BUONEN

Reference
Predictors
of
mortality
in insulin
dependent
diabetes:
10 year
observatio
nal follow
up study.
BMJ
(Online)
313
(7060):779

-784, 1996.

Rossing
1996

Study type

Number of
patients
diabetes
218 years
old

Had
diabetes for
> 5 years
Onset of
diabetes at
<40 years
old

Exclusion
criteria:

Patients
who had
been
referred by
the study
group were
excluded.

Patient characteristics

age £ SD
(not
significan
t)

M:F (not
significan
t)

Mean
diabetes
duration
(years)
[range]
(p<
0.001)

Mean

302:291

17
[5 to 60]

8.8+1.7

96:85

21
[5 to 56]

9.2+20

Length

of
Study follow-
groups up

95:70

22
[6 to 54]

9.5+1.8

Outcome
measures

Cardiovasc
ular (CV)
mortality,
n (%)

Significant

Effect sizes

w/
normoalbumi
nuria = 90/207
(43.5%)

w/ low-level
(micro)
albuminuria =
45/207
(21.7%)

w/ overt
nephropathy =
72/207
(34.8%)

Overall =
74/207 (35.7%
of the deaths
were due to
CV causes)

w/
normoalbumi
nuria = 33/74
(44.6%)

w/ low-level
(micro)
albuminuria =
18/74 (24.3%)
w/ overt
nephropathy =
23/74 (31.1%)
Male sex; age;

Comment
S
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Length
of
Number of Study follow- Outcome Comment
Reference  Study type patients Patient characteristics groups up measures Effect sizes S

HbAlc predictors  eight;
(%) £ SD of all- smoking;
(p<0.05) cause social class;
Number 107 157 162 mortality presence of
of people  (69%) (87%) (98%) (Cox' albumlnur'la;
with multiple hypertension;
retinopat regression  logl0 serum
hy analysis) creatinine
(p < cc;)ncen;cration;

HbA1c (RR
— 1.11 [95% Cl

1.03 to 1.20];

p <0.02)
Mean Not reported Significant ~ Age; smoking;
age of predictors  presence of
diabetes of CV low-level
onset + mortality (micro)
SD (Cox albuminuria;
VI Not reported multipl? presence of
BMI regression  overt
(kg/m2) analysis) nephropathy;
+SD hypertension
type 1 100% Hypoglycaemic episodes,
diabetes quality of life and other
Missing data: protocol-specified outcomes

were not reported.

S9]|qe31 92UBPIAS [BDIUID
syinpe ul sayaqelp T 9dAL

Table 104: Weinstock 2013

Study Number of Patient Study Length of Outcome
Reference type patients characteristics groups follow-up measures  Effect sizes Comments




68T

STOZ ‘241Ua) 3Ul[aPIND [ed1Ul]) [BUONEN

Reference

R S. Weinstock,
Dongyuan Xing,
David M. Maabhs,
Aaron Michels,
Michael R.
Rickels, Anne L.
Peters, Richard
M. Bergenstal,
Breanne Harris,
Stephanie N.
DuBose, Kellee M.
Miller, Roy W.
Beck, and D.
Exchange Clinic
Network. Severe
hypoglycemia and
diabetic
ketoacidosis in
adults with type 1
diabetes: results
from the type 1
diabetes
Exchange clinic
registry.
J.Clin.Endocrinol.
Metab. 98
(8):3411-3419,
2013.

Weinstock 2013

Study
type
Cross-
sectional
study

Country:
us

Number of
patients

N =7012

Inclusion
criteria:

Patients on
the type 1
diabetes
Exchange
Clinic Network
database
(registered by
US-based
paediatric and
adult
endocrinology
practices)

> 26 years old

Duration of
type 1
diabetes > 2
years

Exclusion
criteria:

Not reported

Patient

characteristics

type 1 100%

diabetes

Age 26 to 93

range years old
(mean
age not
reported
)

Age 26 to 49

categorie yearsold

s: taken =

from 4108/67

those 96

who (60.4%)

provided

DKA data
50 to 64
years old
2010/67
96
(29.6%)
65 years
old and
above =
678/679

6 (9.98%)

Study
groups

Not
applicable

Length of
follow-up

There was
no follow-up
period as
such as this
Was a Ccross-
sectional
study,
however,
information
on the
occurrence
of severe
hypoglycae
mia (SH) and
diabetic
ketoacidosis
(DKA) in the
12 months
prior to
enrolment
was
obtained
from the
participants.

Outcome
measures

Data
available

Incidence
of SH

Incidence
of DKA

Effect sizes

SH data from 4973 participants
DKA data from 6797 participants

21 SH events = 587/4973 (11.8%)

> 1 DKA events = 326/6796 (4.8%)

HbA1c and frequency of SH event

Mean
HbA1lc (%)

<6.5

6.5-6.9

7.0-7.4

7.5-7.9

n

582

672

100

907

%
with
21
SH
even
ts

13.9

12.5

8.3

12.4

Initial
multivari
ate
model*,
OR [95%
Cl]

(p<
0.001)

1.88

[1.34 to
2.62]

1.59

[1.15 to
2.21]

1.0

1.46
[1.07 to

Final
multiv
ariate
model
**' OR
[95%
Cl]
(p<
0.001)

1.95
[1.40
to
2.72]
1.64

[1.18
to
2.72]

1.0

1.47
[1.09

Comments

Funding:

The type 1
diabetes
Exchange
Clinic
Network is
funded
through a
grant
provided by
the Leona
M. an Harry
B. Helmsley
Charitable
Trust. Some
of the
authors of
the study
have
received
funding
from
industry.
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Reference

Study
type

Number of
patients

Patient Study Length of
characteristics groups follow-up
M:F 3078
(45%) :
3717
(55%)
Ethnicity  91% non-
Hispanic
White
Mean 24 [15 to
diabetes  34]
duration
(years)
[IQR]
Mean Not

Outcome

measures Effect sizes
1.98]

8.0-8.9 105 13.7 1.59

8 [1.19 to

2.13]

9.0-9.9 393 9.4 0.96
[0.63 to
1.46]

>10.0 264 121 1.19
[1.76 to
1.89]

*The initial multivariate model includes

to
2.00]
1.62
[1.21
to
2.17]
1.01
[0.66
to
1.52]
1.25

[0.80
to
1.97]

variables having p-value of < 0.10. **The final
multivariate model was conducted by using
backward selection, keeping those variables
with p value<0.01 and variables of clinical

interest.

HbA1c and frequency of DKA event

Mean n % Initial
HbA1lc (%) with  multivari
21 ate
SH model*,
even OR[95%
ts Cl]
(p<
0.001)
<6.5 854 1.6 0.77

Final
multiv
ariate
model
** OR
[95%
Cl]
(p<
0.001)

0.80

Comments
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Study
type

Number of
patients

Patient

characteristics

age of
diabetes
onset +
SD

Mean
HbAlc
(%) £ SD

BMI
categorie
s (mean
BMI not
reported
): taken
from
those
who
provided

reported

7.7+1.2

Underwe
ight or
Normal =
1697/49
69
(34.2%)

Overweig
ht

1938/49

Study
groups

Length of
follow-up

Outcome
measures

6.5-6.9

7.0-7.4

7.5-7.9

8.0-8.9

9.0-9.9

>10.0

Effect sizes
983 2.7
141 2.3
3

121 4.2
8

136 5.5
3

503 10.3
334 21.0

[0.40 to
1.45]

1.24

[0.74 to
2.09]

1.0

1.68

[1.07 to
2.64]

1.93

[1.26 to
2.95]

3.16

[1.98 to
5.04]

5.22

[3.28 to
8.31]

[0.42
to
1.51]
1.26

[0.75
to
2.13]

1.0

1.67
[1.06
to
2.61]
1.98
[1.30
to
3.02]
3.41
[2.15
to
5.40]
6.26

[3.99
to
9.83]

Quality of life and other protocol-specified
outcomes were not reported.

Comments
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Study Number of Patient Study
Reference type patients characteristics groups
DKA data 69
(39.0%)
Obese
1334/49
69
(26.8%)
Missing data:
Table 105: Aiello 2014
Number of
Reference Study type patients Patient characteristics
LP Aiello and Prospective N = 1441 for the type 1 DCCT:
DCCT/EDIC Research  case-series DCCT diabetes n=1441
Group. Diabetic (DCCT data
retinopathy and as well as Inclusion criteria:
Ic:rtf; Zf:t')z::d'”gs ]}:“z‘:j‘zp ., DCCTpatients  NOTREPORTED
control and original foIIow—.up 17
complications DC%:T RCT = VIR (LI
. . . - years EDIC)
trial/epidemiology of  gpjc) o
. Original RCT:
interventions and N n=1;l41 I(n=711
complications study. Iinkiné ran' omdyt
Diabetes Care 37 HbALc and assignedto
(1):17-23, 2014. . LTSS
retinopathy  treatment, and
during the n=730 to
10-year conventional
AIELLO 2014 fO“OW'Up is treatment)_

Length of Outcome

follow-up measures
Length of
follow-

Study groups up

After original DCCT: 6.5

DCCT (RCT) all years

patients who
volunteered
entered into a
follow-up trial
(EDIC) and were
put on
intensive
therapy

Effect sizes

Outcome
measures

Retinopathy: Higher values of
HbA1lc were all associated with

Effect sizes

At end of DCCT
(6.5 years)

higher rate of retinopathy

progression

For each 10% decrease in
HbAlc —eg. 9.0-8.1): 44%

decreased risk of progression).

Comments

Comments

Funding:

A number of
research
grants from
National
Institutes
and
academic
bodies.
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Reference

Study type
not reported
in this
paper.

Country:
USA

Table 106: Jacobsen 2013

Reference

JACOBSEN 2013

AM. Jacobson, BH.
Braffett, PA. Cleary,
RA. Gubitosi-Klug,
ME. Larkin, and
DCCT/EDIC
Research Group.
The long-term
effects of type 1
diabetes treatment
and complications
on health-related
quality of life: a 23-
year follow-up of
the Diabetes
Control and
Complications/Epid
emiology of

Study type
Prospective
Case-series
(23-year
follow-up of
original DCCT
RCT)

Country:
USA

Number of
patients

Exclusion criteria:
Not reported

Number of
patients

N = 1177 (91%)
completers of the
1287 EDIC
patients

Inclusion criteria:

DCCT patients
follow-up 23
years (ie. 17
years EDIC)

Original RCT:
n=1441 (n=711
randomly
assigned to
intensive
treatment, and
n=730 to

Patient characteristics

Patient characteristics

type 1
diabetes

Age mean

Duration
of
diabetes,
mean
years

HbAlc,
mean (SD)

Retinopat
hy

DQOL,
total

DCCT 23
years/EDIC
17years: n=1175

51
29.5

7.9(1.2)

92%

74.5

Length of
follow-

Study groups up

Study
groups

After
original
DCCT
(RCT) all
patients
who
volunteer
ed
entered
into a
follow-up
trial
(EDIC) and
were put
on
intensive
therapy

Length of
follow-up

23 years
(DCCT)
and 17
years
(EDIC)

Outcome

measures Effect sizes

Outcome

measures Effect sizes
At 23 years
follow-up

DQOL: Higher values of HbAlc
were all associated with a
sustained drop of >5 points in
DQOL score (multivariate: HR
1.12,95% Cl 1.06 — 1.19;
p<0.01).

DQOL = 46 items; scale of 0-

100. 100 = highest QoL.

Retinopathy: Higher values of
HbA1c were all associated with

Comments

Comments

Funding:

A number of
research
grants from
National
Institutes
and
academic
bodies.
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Reference
Diabetes
Interventions and
Complications
cohort. Diabetes
Care 36 (10):3131-
3138, 2013.

Study type

Table 107: LIND 2011

Reference
LIND 2011

M Lind, | Bounias,
M Olsson, S
Gudbjornsdottir,
AM Svensson, and
A Rosengren.
Glycaemic control
and incidence of
heart failure in
20,985 patients
with type 1
diabetes: an
observational
study. Lancet 378
(9786):140-146,
2011.

Study type
Prospective
Case-series

Country:
Sweden

Number of
patients
conventional
treatment).
Completed DQolL
survey at end of
follow-up

Exclusion criteria:

Not reported

Patient characteristics

score,
mean

Number of

patients Patient characteristics
N = 20,985 type 1 n=20,985
(n=635, 3% diabetes

admitted to

hospital for HF).

Age mean 38.6

Female 45%

Inclusion .

AL Dfuratlon 23.1

Age 218 years giabetes,

type 1 diabetes  aan

No known years

Heart Failure

patients from

Swedish HbAlc, 8.8 (1.34)
National mean (SD)

Diabetes BMI 25.0

registry (NDR)
treatment with

Study
groups

Study
groups

Followed
until
hospital
admission
for heart
failure,
death, or
end of
follow-up
(Dec
2009)

Length of Outcome
follow-up measures Effect sizes
a sustained drop of 25 points in
DQOL score (multivariate: HR
1.12,95% Cl 1.06 — 1.19;
p<0.01).
Length of Outcome
follow-up measures Effect sizes
Median At Follow-up
follow-up
9.0vears  yaart failure: Incidence
(IQR7.3-  increased monotonically with
11.0)

HbAlc, with a range of 1.42 -
5.20 per 1000 patient-years in
the lowest (<6.5%) and highest
(210.5%) categories of HbAlc.

Risk of HF per 1% increase in
HbAlc: HR 1.30 (95% CI 1.21 —
1.40; p<0.0001).

Risk of HF at intervals of HbAlc
(multivariate*):

<6.5% 1.0
(reference)

6.5 t0 <7.5%

HR 1.26 (0.76

Comments

Comments

Funding:

AstraZeneca,
NovoNordisk,
Swedish Heart
and Lung
Foundation,
Swedish
Research
Council.
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Reference

Study type

Table 108: ZOFFMANN 2014

Reference

ZOFFMANN 2014

V. Zoffmann, D.
Vistisen, and M.
Due-Christensen.
A cross-sectional
study of glycaemic
control,
complications and
psychosocial
functioning
among 18- to 35-
year-old adults
with Type 1
diabetes.

Study
type
Cross-
sectional
study

Country:
Norway

Number of
patients
insulin only

Age of onset
<30 years

Exclusion
criteria:

Not reported

Number of
patients

N =710
(completers,
n=406, 57.2%)

Inclusion criteria:
Age 18-35 years
type 1 diabetes

From a referral
centre

Exclusion criteria:
Not reported

Patient characteristics

Patient characteristics

type 1
diabetes

Age mean

Duration of
diabetes,
mean years

HbAlc,
mean (SD)

BMI
csli

n=406
completers

27.1

13.5

8.2 (1.5)

24.8
13.3%

Study Length of

groups follow-up

Length of

Study groups follow-up
Patient N/A

questionnaire

PAID score
(max 100):
High levels of
diabetes
distress =
PAID 230

Outcome

measures Effect sizes
—2.07)

7.5 to <8.5% HR 1.47 (0.91
—2.38)

8.5 t0 <9.5% HR 1.75 (1.07
—2.85)

9.5 to <10.5% HR 2.58 (1.54
-4.34)

>10.5% HR 3.98 (2.23
—7.14)

*adjusted for age, sex, duration
of diabetes, smoking, BMI, blood
pressure, comorbidities.

Outcome

measures Effect sizes

PAID score: SS higher prevalence
of diabetes distress (PAID >30)
among patients with HbAlc >8%

(Score 48.3, 95% Cl 41.4-55.3) vs.

those with lower HbAlc (score

35.7,95% Cl 29.0 — 42.9), p<0.01.

HbA1c was positively correlated
with: lack of motivation, and the
PAID score (both p<0.001).

HbA1lc was negatively correlated

Comments

Comments

Funding:

Steno
Diabetes
Centre.
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Study

Reference

Diabet.Med. 31
(4):493-499, 2014.

type

Table 109: Agardh 1997’

Reference  Study type

Agardh Prospective
1997’ case series
Sweden

Number of
patients

Number of
patients

n=442

Inclusion
criteria: type 1
diabetes, at
least one HbA1lc
measurement
per patient per
observation
year or at least
two
measurements
in case of death
(34 patients did
not fulfil these
criteria and
were excluded
from further

Patient characteristics Study groups
No. of 28.9
SMBG
mmts/week
PAID score, 29.1(21.1)
max 100
(SD)
Patient characteristics  Intervention Length
Comparison of
follow-
up
Age, years 35+11 Case series; 5 years
(meanzSD) glucose control
treatment not
reported
Women, % 47 Concomitant

therapy: some
patients on
antihypertensives

Severe
retinopathy
(clinically
significant
macular
oedema,
severe non-
proliferative
or
proliferative
retinopathy)
Urinary
albumin
concentration
(UAC) change
Death

M

Length of Outcome
follow-up measures Effect sizes
with: perceived competence, self-
esteem, well-being, and
autonomy index (all p<0.001).
Outcome Effect sizes
measures
Retinopathy Any retinopathy (n=64);

HbAlc; 8.2+1.1%
No retinopathy (n=57);
HbAlc; 7.5+1.1%, p<0.01

Cumulative frequency
retinopathy;

50% patients who still had
no signs of retinopathy at
5 years, the mean HbAlc
levels were <7.5% during
the observation period

50% patients who
developed any type of
retinopathy, the mean
HbAlc levels were >8.3%
(P <0.0002 for all
comparisons).

Comments

Comments

Funding:
Crafoord
Fndn, Lund,
the Royal
Physiographic
Society, Lund,
Crown
Princess
Margareta’s
Cittee for the
Blind, the
Medical
Faculty,
University of
Lund, Tore
Nilsson Fndn,
the Swedish
Society of
Medicine, the
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analysis) TIDM, %

Exclusion
criteria: none
listed

Age at onset
of diabetes,
years
(meanzSD)

Diabetes
duration,
years
(mean%SD)

HbAlc, %
(mean%SD)

Weight or
BMI

Missing data:

34 patients

100

1548

20+12

8.5+1.6

NR

CV disease

In 50% patients who
progressed to severe
retinopathy mean HbAlc
levels were >8.9%, (P
<0.001) compared with
patients without
retinopathy at follow-up
or those who developed
any type of retinopathy

UAG; logistic regression
analysis;

increase UAC associated
mean HbAlc levels
(p<0.01)

Ml

CV disease, death not
associated with mean
HbA1lc levels

5 year period; the
meanHbA1c value for the
entire patient group was
8.4+1.3%. HbA1lc values
were measured 16+5
times. The mean HbAlc
values correlated with the
levels at entry (r =0.72, P
<0.001) and at follow up (r
=0.73, P <0.001)

Novo Nordisk
Research Fndn
Swedish
Diabetes
Federation

Risk of bias:
Appropriate
eligibility
criteria=yes,
although
limited
inclusion
criteria
Appropriate
measurement
of exposure
and
outcome=yes
Controlled for
confounding
factors
=unclear as no
details of
logistic
regression
modelling and
unclear
adjustments
Adequate
follow-up=yes
5 years
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Table 110: Brinchmann-Hansen 1992%°

Reference  Study type

Brinhmann
-Hansen
1992%°

Prospective
case-series
of patients
originally
enrolled in
Oslo 1985
RCT*

Norway

Number of Patient characteristics

patients

n=45 Age, years 26(18-
mean 36)

Inclusion (range)

criteria: type 1
diabetes history
diabetes for
more than
seven years
Initially
randomised to 3
different
treatments:
continuous
subcutaneous
insulin infusion,
multiple insulin
injections, or
continued
conventional
treatment with

two daily
injections of

mixed insulin Women, % 53

Exclusion TIDM, % 100
c_rlterla: none Age atonset NR
listed

of diabetes,
years
(mean%SD)

Intervention
Comparison

Cohort at 7 years:

10 patients used
insulin pumps

29 used multiple
injections (regular
insulin before
meals and isophane
insulin at bedtime)
delivered by an
insulin pen

6 patients used
conventional
treatment (regular
insulin and
isophane insulin
twice daily)

Glycaemic control
estimated every
second month by
concentration of
“stable” HbA1lc

Concomitant
therapy: NR

Length
of
follow-
up
7 years

Outcome
measures

Retinopathy

Effect sizes

Mean £SD number of
microaneurysms and
haemorrhages according
to mean HbA1:

<9.0% (n=20)
Baseline; 11.8(14.8)
7 years; 25.5(43.1)
Change; 13.8(39.5)

9.1to 10.0%

(n=13)

Baseline; 24.7(40.8)
7 years; 41.1(58.7)

Change; 16.4(56.6)

>10.1%

(n=12)

Baseline; 17.6(16.2)
7 years; 80.5(66.7)
Change; 62.8(65.8)*

*p=0.014 compared with
patients with HbA1
<10.0%

No definitive thresholds
were observed giving

Comments

Funding
Norwegian
Council for
Science &
Humanities,
Norwegian
Diabetes
Association,
Norwegian
Council on CV
Diseases,
University of
Oslo, Ander
Jahres Medial
Fndn, Novo-
Nordisk

Risk of bias:
Appropriate
eligibility
criteria=yes,
although
limited
inclusion
criteria
Appropriate
measurement
of exposure
and
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Diabetes
duration,
years mean
(range)

HbA1, %
(meanzSD)

Weight or
BMI

Severity of
retinopathy:
counts of
micro-
aneurysmes,
haemorrhag
es(both
eyes),
mean(range)

Missing data:
none

28(6-
23)

11.2+2.

NR

17(0-
154)

definite increase in
progression or below
which the subject
protected, but in the 15
(34%) patients with a
seven year mean HbA1
>8.7% there was no severe
progression of retinopathy

Multivariate regression
analysis (to identify
independent variables)
severity of retinopathy not
correlated to age, BP, or
kidney function, patients
with retinopathy at
baseline were more likely
to have more severe
retinopathy at 7 years (r =
0.41; p=0.005)
independent variables;
baseline HbA1, change
Hb1A1, duration diabetes,
baseline retinopathy
regression
coefficient(95%Cl);
baseline HbA1 r=0.36(0.06
to 0.66) p=0.027, change
Hb1A r=-0.35(-0.068 to -
0.02) p=0.041 duration
diabetes r=0.009(0 to
0.018)p=0.44, baseline
retinopathy r=0.35(0.02 to
0.68) p=0.046

Initial treatment code did

outcome=yes
Controlled for
confounding
factors(multiva
riate
regression
model)=yes
Adequate
follow-up=yes
7 years
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Table 111: DCCT 1993, DCCT 1995", DCCT 1996 DCCT 1997°

Reference
DCCT
1993™
DCCT
1995"
DCCT
1996°
DCCT
1997°

Study type
RCT

Diabetes
Control and
Complications

Trial (DCCT)

USA

Number of patients
n=1441
Primary cohort; n=726

Secondary cohort;
n=715

Inclusion criteria: DCCT
type 1 diabetes insulin
dependent, HbAlc
<6.5%, age of 13 to 39
years; and the absence
of hypertension,
hypercholesterolemia,
and severe diabetic
complications or
medical conditions

Primary prevention
cohort; IDDM for 1-5
years, no retinopathy,

Patient characteristics

Age,
years
(range)

Intensive
therapy(n=71
1); 277
Conventional
therapy
(n=730); 2717

Intervention
Comparison

Intensive
therapy > 3
insulin
injections or
external
insulin pump
use; dose
adjustments
based on at
least four> 4
SMGM/day,
daily glucose
target; 70 to
120 mg/dlI (3.9
to 6.7
mmol/litre)
before meals

Conventional
therapy had
no

Length
of
follow-
up

6.5 years

not contribute (p>0.05)
outcome of retinopathy at
7 years

At 7 years retinopathy not
correlated with baseline
HbA1 value (r-0.22,

p=0.14)
Outcome
measures Effect sizes Comments
Progression to  Progression of  Funding:
retinopathy; retinopathy; Division of
three stepsor  primary Diabetes,
more on prevention Endocrinology,
fundus cohort; and Metabolic
photography intensive vs. Diseases of the
that was conventional National
sustained over  RR (95%Cl) Institute of
a 6-month 0.73 (0.62 to Diabetes and
period 0.85) Digestive and
Macular Secondary Kidney
oedema prevention Diseases and
Severe non- cohort; by the
proliferative intensive vs. National Heart,
or conventional Lung, and
proliferative RR (95%Cl) Blood
retinopathy 0.54 (0.39 to Institute, the
Nephropathy;  0.66) HationdliEye
UAE (meg/24 Inst'ltute, the
iU National

Center for
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Reference

Study type

Number of patients

UAE of < 40 mg/24
hours

Secondary
intervention cohort,
IDDM for 1-15 years,
very-mild-to-moderate
non-proliferative
retinopathy, UAE < 200
mg/24 hours

Exclusion criteria:
excluded patients with
a history of
cardiovascular

disease or with
hypertension (defined
by a blood

pressure of 140/90
mm Hg or more) or
hypercholesterolemia
(defined by a serum
cholesterol level
obtained after an
overnight fast that was
at least

3 SD above age- and
sex-specific means

Patient characteristics

Women, Intensive

% therapy; 49
Conventional
therapy; 46

Length
of
follow-
Comparison up

Intervention

glucose target
(prevent

symptoms of
hyperglycaemi
aand
hypoglycaemi
aonly), 1-2
daily insulin
injections
Percentage of
patients on
intensive
therapy at
EDIC start
(1993);
Intensive
group; 98%
Conventional
group; 2%

Percentage of
patients on
intensive
therapy at
year 11 EDIC
follow-up;
Intensive
group; 97%
Conventional
group; 94%

Outcome
measures
240

>300

Clinical
neuropathy at
5 years;
abnormal
neurologic
examination
consistent
with presence
of peripheral
sensorimotor
neuropathy
plus either
abnormal
nerve
conduction in
at least 2
peripheral
nerves or
unequivocally
abnormal
autonomic-
nerve testing

Mortality
Hypoglycaemi
a

Effect sizes

Absolute rate
reduction per
100 patient-
years (95%Cl)
Progression of
retinopathy
Primary cohort
Conventional;
4.7

Intensive; 1.2
Risk reduction
76 (95%Cl 62
to 85)
Secondary
cohort
Conventional;
7.6

Intensive; 3.7
Risk reduction
54 (95%Cl 39
to 66)

Comments
Research
Resources, and
various
corporate
sponsors

Risk of bias:
Randomisation
: adequate
Allocation
concealment:
adequate
Blinding:
adequate

ITT analysis:
yes

Powered
study: yes
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Reference

Study type

Number of patients

Patient characteristics

TIDM, %

Age at
onset of
diabetes,

100

NR

Intervention
Comparison

Concomitant
therapy: NR

Length
of
follow-

up

Outcome
measures

Effect sizes Comments

Macular
oedema
Secondary
cohort
Conventional;
3.0

Intensive; 2.0
Risk reduction
54 (95%Cl -13
to 48)

Severe non-
proliferative or
proliferative
retinopathy
Secondary
cohort
Conventional;
2.4

Intensive; 1.1
Risk reduction
47 (95%Cl 14
to 68)

UAE 240
mg/24 hours

Primary cohort
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Reference

Study type

Number of patients

Patient characteristics

years
(meanzS
D)

Diabetes
duration,
years
(meanzS
D)
13.8+1.0

Intervention
Comparison

Intensive

therapy; 614
Conventional
therapy; 54

Length
of
follow-

up

Outcome
measures

Effect sizes Comments

Conventional;
3.4
Intensive; 2.2

Risk reduction
34 (95%Cl 2 to
56)

Secondary
cohort

Conventional;
5.7

Intensive; 3.6

Risk reduction
43 (95%CI 21
to 58)

UAE 2300
mg/24 hours
Primary cohort

Conventional;
0.3

Intensive; 0.2

Risk reduction
44 (95%CI -124
to 86)

Secondary
cohort

Conventional;
14

Intensive; 0.6
Risk reduction
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Reference

Study type

Number of patients

Length
of
Intervention follow-
Patient characteristics Comparison up

HbAlc, %
(meanzS

Primary
cohort

D), Intensive
therapy;
8.8+1.6
Conventional
therapy;
8.8+1.7
Secondary
cohort
Intensive
therapy;
8.9+3.8
Conventional
therapy;
8.6+3.7

BMI or NR
weight

Missing data:
8 patients

Outcome
measures

Effect sizes Comments
56 (95%Cl 18

to 76)

Clinical
neuropathy at
5 years
Primary cohort

Conventional;
9.8

Intensive; 3.1
Risk reduction
34 (95%Cl 2 to
56)
Secondary
cohort
Conventional;
16.1
Intensive; 7.0
Risk reduction
57 (95%Cl 29
to 73)

Mortality;
conventional 7
patients died
vs. intensive 4
patients died

Regression
model
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Reference

Study type

Number of patients

Patient characteristics

Intervention
Comparison

Length
of
follow-

up

Outcome
measures

Effect sizes Comments
estimates of
the effect of
10% higher
mean HbAlc
on the change
in risk of other
outcome
Retinopathy;
>3
microaneurys
ms (primary
cohort only)
Conventional
therapy
%change in
risk; 56, 95%Cl
39to 74
Intensive
therapy
%change in
risk; 66, 95%ClI
39 to 96

Neuropathy at
5 years;
confirmed
Conventional
therapy
%change in
risk; 41, 95%ClI
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Reference

Study type

Number of patients

Patient characteristics

Intervention
Comparison

Length
of
follow-

up

Outcome
measures

Effect sizes Comments

19 to 66
Intensive
therapy
%change in
risk; 43, 95%Cl
9to 87

Nephropathy;
AER>300
mg/24 hours

Conventional
therapy
%change in
risk; 71, 95%Cl
32to 121
Intensive
therapy
%change in
risk; 57, 95%Cl
7 to 133

Hypoglycaemia
requiring
assistance
HbA1c at
eligibility
screening
subgroups;
intensive
versus
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Reference

Study type

Number of patients

Patient characteristics

Intervention
Comparison

Length
of
follow-

up

Outcome
measures

Effect sizes Comments

conventional
therapy
<7.825%;
intensive
n=189,
conventional
n=171
RR(95%Cl)
2.098 (1.37 to
3.19)
7.825-8.819%;
intensive
n=185,
conventional
n=175
RR(95%Cl)
3.12(2.15 to
4.51)

8.820-
10.099%;
intensive
n=166,
conventional
n=192
RR(95%Cl)
4.13(2.79 to
6.13)
>10.100%;
intensive
n=190,
conventional
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Reference

Study type

Number of patients

Patient characteristics

Intervention
Comparison

Length
of
follow-

up

Outcome
measures

Effect sizes
n=173
RR(95%Cl) 4.89
(3.05
to 7.83)
Relative risk
reductions
associated with
a 10% lower
mean HbAlc
among HbAlc
values <8 vs.
values >8%
estimated from
a segmented
(change point)
model
Sustained
retinopathy
progression,
%risk reduction
(95%Cl)
Intensive
<8%; 49 (27 to
65) vs. >8%; 37
(17 to 53),
p=0.46
Conventional
<8%; 69 (29 to
87) vs. >8%; 37
(26 to 41),
p=0.055

Sustained low-

Comments
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Reference

Study type

Number of patients

Patient characteristics

Intervention
Comparison

Length
of
follow-

up

Outcome
measures

Effect sizes
level (micro)
albuminuria,
%risk reduction
(95%Cl)
Intensive

<8%; 43 (2 to
67) vs. >8%; 44
(17 to 62),
p=0.97
Conventional
<8%; 58 (-50 to
87) vs. >8%; 33
(17 to 45),
p=0.47
Confirmed
clinical
neuropathy,
%risk reduction
(95%Cl)
Intensive

<8%; 30 (-19 to
58) vs. >8%; 35
(-17 to 64),
p=0.87
Conventional
<8%; 32 (-70 to
56) vs. >8% ; 29
(13to 42),
p=0.90

Comments
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Table 112: DCCT/EDIC 2005'*"”’, DCCT/EDIC 2008"***¢’

Reference
DCCT/EDIC
2005116,117

DCCT/EDIC
2008165167

Study type

Prospective
case series
study;
Epidemiology
of Diabetes
Interventions

and
Complications
(EDIC) of
patients
originally
enrolled in
RCT (Diabetes
Control and
Complications

Trial (DCCT)

USA

Number of
patients

n=1441

Inclusion
criteria: DCCT
type 1
diabetes
insulin
dependent,
age of 13 to
39 years; and
the absence of
hypertension,
hypercholeste
rolemia, and
severe
diabetic
complications
or medical
conditions

Exclusion
criteria:
excluded
patients with
a history of
cardiovascular
disease or
with
hypertension
(defined by a

Patient characteristics

Age,
years
(range)

DCCT at
Baseline
(1983-1989);

Intensive
therapy(n=71
1); 2747
Conventional
therapy
(n=730); 2717

End of DCCT
(1993);
Intensive
therapy
(n=698); 3417
Conventional
therapy
(n=723); 337

Year 11 of
EDIC (2004);
Intensive
therapy
(n=593); 45+7
Conventional
therapy
(n=589); 45+7

Intervention
Comparison

Intensive
therapy > 3
insulin
injections or
external
insulin pump
use; dose
adjustments
based on at
least four> 4
SMGM/day,
daily glucose
goals; 70 to
120 mg/dlI (3.9
t0 6.7
mmol/litre)
before meals

Conventional
therapy had
no

glucose target
(prevent
symptoms of
hyperglycaemi
a and
hypoglycaemi
aonly), 1-2
daily insulin
injections

Length
of
follow-
up

17
years

Outcome
measures
CVD events;
non-fatal Ml,
stroke; CVD
death; angina

Retinopathy

Effect sizes

End DCCT;

HbA1lc; 9.1£1.5% intensive
group vs.7.411%
conventional group,
p<0.01

End 11 year EDIC;
Absolute difference in the
HbAlc between groups;
0.1%

CVD event at 17 years;
144 events in 83 patients
Intensive therapy; 46 in 31
patients, 0.38 events/100
patient years
Conventional therapy; 98
in 52 patients, 0.80
events/100 patient-years
(p=0.007 vs. intensive
therapy)

Progression to retinopathy
from DCCT closeout to
EDIC at 10 years (n=1211)
Risk reduction (95%Cl)
with intensive vs.
conventional therapy;

53% (43% to 61%),

Comments
Funding:
Not reported

Risk of bias:
Appropriate
eligibility
criteria=yes
Appropriate
measurement
of exposure
and
outcome=yes

Controlled for
confounding
factors =yes
proportional
hazard model
adjustment
appropriate
Adequate
follow-up=yes
17 years
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Reference

Study type

Number of
patients
blood

pressure of
140/90 mm

Hg or more) or
hypercholeste Women,
rolemia %
(defined by a
serum

cholesterol

level

obtained after

an overnight

fast that was

at least

3 SD above

age- and sex-
specific means

TIDM, %

Patient characteristics

DCCT at
Baseline
(1983-1989);

Intensive
therapy; 49

Conventional
therapy; 46

End of DCCT
(1993);

Intensive
therapy; 49

Conventional
therapy; 46

Year 11 of
EDIC (2004);

Intensive
therapy; 48

Conventional
therapy; 46

100

Length

of
Intervention follow-
Comparison up

Percentage of
patients on
intensive
therapy at
EDIC start
(1993);
Intensive
group; 98%
Conventional
group; 2%

Percentage of
patients on
intensive
therapy at
year 11 EDIC
follow-up;
Intensive
group; 97%
Conventional
group; 94%

Concomitant
therapy: NR

Outcome
measures

Effect sizes Comments

p<0.001
HbA1lc intensive vs.

conventional therapy;
87.07% vs. 7.98% p=ns

Cumulative incidence 1st
CVD event

Intensive vs. conventional
therapy vs. ; RR (95%Cl)
0.59 (0.9 to 0.63), p=0.02
Cumulative incidence 1st
non-fatal Ml, stroke or
CVD death

Intensive vs. conventional
therapy; RR (95%Cl) 0.57
(0.12 to 0.79), p=0.02
HbAlc; per 10% increase
(adjusted for HbA1c, age,
cholesterol, smoking
status at baseline);

HR (95%Cl) 1.25 (1.10 to
1.43)

HbAlc; per 10% decrease
(adjusted for HbA1c, age,
cholesterol, smoking
status at baseline);

HR (95%Cl) 0.8 (0.70 to
0.91)

Higher HbA1c levels (9.5%
vs. 9.0%), at DCCT
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Reference

Study type

Number of
patients

Intervention

Patient characteristics Comparison

Age at NR

onset of

diabetes,

years

(meanzS

D)

Diabetes  DCCT at
duration, Baseline
years (1983-1989);
(meantS  |ntensive

D) therapy; 6+4
13.8+1.0  Conventional

therapy; 54

End of DCCT
(1993);
Intensive
therapy; 1215
Conventional
therapy; 1215

Year 11 of
EDIC (2004);
Intensive
therapy; 24+5

Length
of
follow-

up

Outcome
measures

Effect sizes

baseline associated with
occurrence of the CV
events independent of
treatment assignment
(p=0.014)

Comments
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Reference

Study type

Number of
patients

Patient characteristics

Conventional
therapy; 235

HbAlc, % DCCT at

(meantzS  Baseline

D), (1983-1989);
Intensive
therapy;
9.1+1.6
Conventional
therapy;
9.1+1.6

End of DCCT
(1993);
Intensive
therapy;
7.4+1.1
Conventional
therapy;
9.1+£1.5

Year 11 of
EDIC (2004);
Intensive
therapy;
7.9%1.3
Conventional
therapy;
7.8%1.3

Intervention
Comparison

Length
of
follow-

up

Outcome
measures

Effect sizes

Comments
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Reference

Study type

Number of
patients

Table 113: Diamante 1997°’

Reference

Diamante
1997

Study type

Cross-
sectional
study

Spain; 18
centres

Number of
patients

n=1822

2 subgroups;
type 1 diabetes
<5 years

type 1 diabetes
>30 years

Inclusion
criteria: type 1
diabetes, all
patients visited
over 3 month
period, > 18
years, insulin
dependent,
disease
detected prior
age 30 years
and required

Patient characteristics

BMI or NR
weight

Missing data:
None

Patient characteristics

Age, years
(meanzSD)

Women, %

30.5+9.7

49

Intervention
Comparison

Intervention
Comparison

Insulin treatment

(%)

1 dose; 1.1

2 doses; 35.7
3 doses; 46.3
4 doses; 16.4

Concomitant
therapy; NR

Length
of
follow-

up

Length
of
follow-
up
4 years

Outcome
measures

Outcomes

Nephropathy
Normal; UAE
(at least 3) <
20 pg/min
(minimum of
one
determination
being within
last 6 months)
Micro-
albuminuria or
macro-
albuminuria;
UAE 20-200
pg/min or
>200 pg/min
respectively,
detected in 2
out of 3
consecutive

Effect sizes

Effect sizes

Logistic regression analysis

HbA1lc correlated with
ESRF vs. no ESRF

(p<0.00005)

HbA1c correlated with
low-level (micro)

albuminuria vs.

normoalbuminuria

(p<0.00005)

Low-level (micro)
albuminuria vs. CVD;
HbA1lc no influence
HbA1c (all patients)
Normoalbuminuria;

7.3%£1.6%

Low-level (micro)
albuminuria; 8.0+1.6%

Macroalbuminuria + ESRF;

7.7£1.9%

Comments

Comments

Funding:
Not stated

Risk of bias:
Appropriate
eligibility
criteria=yes,
although
limited
inclusion
criteria
Appropriate
measurement
of exposure
and
outcome=yes
Controlled for
confounding
factors
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Table 114: Eid Fares 2010*

Retrospective

insulin TIDM, % 100
treatment

within 6 months
Exclusion
criteria: none
listed

Age at 158
onset of

diabetes,

years

(meanzSD)

Diabetes NR
duration,

years

(meanzSD)

HbAlc, % 7.5%1.6

(mean%SD)

$3.2
Missing data:
None

Number of Patient characteristics
patients

n=117 Age, years 9-33
(range)

Inclusion

criteria:

Intervention
Comparison

Length
of
follow-

up
5 years

tests (in the
absence of
urinary
infection)
ESRF; plasma
creatinine >
1.4 mg/dl (2
occasions)

Outcome
measures

Fluctuations in
HbA1lc defined
as an; increase
in HbAlc > 2%

HbA1c (diabetes <5 years
evolution)

Normoalbuminuria;
7.3+1.6%

Low-level (micro)
albuminuria; 8.0+1.6%

Macroalbuminuria + ESRF;

7.7£1.9%

Effect sizes

Nephropathy

18/117 (15.4%) developed

nephropathy
HbAlc in patients with;

=unclear
description
limited
Adequate
follow-up=NA
cross-sectional
study

Comments

Funding:
Not listed
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UK

type 1
diabetes,
within 18
months of
diagnosis
Exclusion
criteria:
duration of
diabetes
<5 years,
wolfram
syndrome,
thalassemi
a or other
haemoglob
inopathy

Women, %

TIDM, %

Age at onset
of diabetes,
years
(mean%SD)

55

100

Neuropathy
(n=18),
10.94+4.5
No
neuropathy(
n=99);
10.12+3.9

Concomitant
therapy: NR

between 2
consecutive
measurement
s (3 months
intervalt2
weeks) or an
increase in
HbAlc >1% at
2 points in
time (from
estimated
between-
individual
difference in
HbAlc > 2%
more than
doubles risk of
developing
microvascular
complications
Neuropathy;
rate of
albumin
excretion
between 20-
200 micro-
g/min (or
between 30-
300 mg/24 h)

Neuropathy;

9.4+1.6%

No neuropathy; 8.5+1.1%
Overall; 8.6+ 1.2%

Fluctuations in HbAlc;
Present with nephropathy;
15/18(83%)

Present without
nephropathy;
54/117(54%)

Absent with nephropathy;
3/18(17%)

Absent without
nephropathy;
45/117(45%)

Multivariate analysis;

prediction of diabetic
nephropathy

Average mean of HbAlc;
OR(95%Cl) 1.66 (1.03 to
2.68) [Model 1], 1.55
(1.01; 2.38) [Model 2],
1.75 (1.18; 2.59) [Model 3]
Fluctuations in HbAlc;
OR(95%Cl) 1.89 (0.42 to
8.41) [Model 1], 2.34
(0.56 to 9.77) [Model 2],
4.17 (1.13 to 15.31)
[Model 4]

Gender; OR(95%CI) 0.85
(0.27 to 2.63) [Model 1]
Family history; OR(95%Cl)
1.32 (0.42 to 4.13) [Model

Risk of bias:
Appropriate
eligibility
criteria=some
patients <18
years
(proportion
not given)
Appropriate
measurement
of exposure
and
outcome=yes

Controlled for
confounding
factors
=regression
analysis
adequately
adjustments
Adequate
follow-up=yes
5 years
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Time period
from onset of
diabetes to

admission to
Chronic Care
Center for
children and
young adults,
years
(meanzSD)

Neuropathy;
3.9614.2

No
neuropathy;
3.724.2

1]

Age at onset; OR(95%Cl)
1.06 (0.88 to 1.26) [Model
1]

Time between onset of
diabetes till admission to
diabetes clinic; OR(95%Cl)
0.93 (0.80 to 1.08) [Model
1]

Baseline BMI; OR(95%Cl)
0.93 (0.75 to 1.14) [Model
1]

Model 1; all risk covariates
(average mean of HbAlc,
Fluctuations in HbA1lc,
gender, family history, age
at onset, time between
diabetes onset to clinic
admission, baseline BMI)
Model 2; mean and
fluctuations HbA1lc

Model 3; mean HbAlc

Model 4; fluctuations
HbAlc

Fluctuations on incidence
of nephropathy in 77
patients HbA1c<8%;

With nephropathy,
fluctuations present;
15(26%)

With nephropathy,
fluctuations absent; 5(1%)
Without nephropathy;
fluctuations present;
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Table 115: Hislop 2008%

Reference  Study type

Hislop Prospective
65
2008 case series
Australia

HbAlc, %
(meanzSD)
Result at each
visit

BMI, (kg/m2)
(meanzSD)

Missing data:
None

Number of
patients

n=108 Age, years

(mean%SD)

Inclusion
criteria: type 1
diabetes for at
least 12

months Women, %

Exclusion

Neuropathy;
9.4+1.6
No

neuropathy;
8.511.1

Overall; 8.6+
1.2
Neuropathy;
19.84+5.2

No
neuropathy;
19.04+3.4

Patient characteristics

21.6+2.8

50

Intervention
Comparisons

On continuous
subcutaneous
insulin fusion;
17 patients

Concomitant
therapy: NR

Length
of
follow-
up

6
months

Outcome
measures

Quality of life
Centre for
Epidemiologic
al Studies-
Depression
Scale (CES-D);
20 items
about the
individual’s

42(74%)
Without nephropathy,

fluctuations absent
19(95%)

Effect sizes

Patients with abnormal
CES-D score (>16) poorer
glycaemic higher HbAlc
compared with those with
normal CES-D (9.4% vs.
8.4%, p=0.01)

No correlation between
HbA1lc and CES-D in total
cohort (r=0.2, p=0.14)

Comments

Funding:
Australian
Diabetes
Society Servier
Research
Award,
NovoNordisk
Australia,
Regional
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criteria: type 2 TIDM, % 100

diabetes

Age at onset

of diabetes, 12.245.9
years

(meantSD)

Diabetes 9.315.4
duration,

years

(meanzSD)

HbAlc, % 8.711.8
(meanzSD)

BMI, (kg/m2), NR
(mean%SD)

Missing data:
None

behaviour,
higher scores
indicate
greater
distress,
scores <16
were classified
as ‘normal’,
>16
‘depressive
symptoms’,
scores > 23
’severe
depressive
symptoms’

Adult-Self-
Report Scale
(ASR); ASR
subdivided
into
Internalising
and
Externalising.
Anxious/Depr
essed,
Withdrawn,
Somatic
Complaints,
Thought
Problems,
Attention
Problems,
Aggressive
Behaviour,
Rule-Breaking

Controlling for CSII use,
CES-D and HbA1c
correlated (r = 0.3, p=0.02)

Patients on CSII vs.
patients not; lower HbAlc
(7.9 vs. 8.9%, p=0.03)

No difference in glycaemic
control between patients

with normal ASR-T scores

(<59) and psychologically

distressed ASR-T scores (>
60)

Diabetes
Support
Scheme

Risk of bias:
Appropriate
eligibility
criteria=yes
Appropriate
measurement
of exposure
and outcome=
yes
Controlled for
confounding
factors
=unclear
Adequate
follow-up=yes
10 years
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Table 116: Larsen 1990

Reference

Larsen
1990

Study type
RCT

Number of
patients
n=240,
consecutive

Patient characteristics

Age, years
(mean

Control
group

Intervention
Comparison
Monitored

group; HbAlc
levels

behaviour,
and Intrusive.
Higher scores
indicate
higher
distress. Total
Problem Score
(ASR-T),
Internalising
(ASR-I) and
Externalising
scores, (ASR-
E).

For each scale,
recommended
cut-off scores
were used
(<60 = normal,
60-63 =
borderline,
>63 = clinical
distress, with
those scoring
>60 being
considered
‘psychologicall
y distressed’.

Length of Outcome
follow-up measures
1 year

intervention,
year 2 post

Effect sizes

Visited the clinic > 4

times 1st year;

Comments
Funding:
Not listed
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Reference

Study type
On the basis
of the 1st
measurement
of HbAlc, age
and sex,
patients were
matched and
randomly
assigned to
one of two
comparable
groups

HbAlc
measured
every 3
months

Denmark

Number of
patients
patients

Inclusion
criteria: type 1
diabetes,
symptoms
before 30
years, IDDM,
propensity to
ketosis, > 60
years,
Exclusion
criteria:

None listed

Patient characteristics

(range)) Men
Women
Monitored
group
Men
Women

Intervention
Comparison
available to
staff, used
with blood or
urine glucose
values to
adjust
treatment,
target NFBG
<9mmol/(162
mg /dl)

Length of
follow-up

intervention

Outcome
measures

Effect sizes

Monitored group;
n=117

Control group; n=107
Mean number of visits
during the year was 4.2
(range 4 to 8) in the
control group and 4.5
(range 4 to 7) in the
monitored group

Mean(+)HbAlc in
monitored (n=98) vs.
control group (n=99)

Baseline; monitored
group 10.1+1.9% vs.
control 9.9+1.8%

3 months; monitored
group 9.9+1.9% vs.
control; 10.1+1.6%

6 months; monitored
group 9.8+1.7% vs.
control; 10.2+1.7%

9 months; monitored
group 9.9+1.6% vs.
control; 10.2+1.7%

12 months; monitored
group 9.4+1.4% vs.
control; 10.0+1.7%,
p<0.02

18 months; monitored
group 9.611.4% vs.
control; 10.1+1.5%

Comments

Risk of bias:
Risk of bias:
Randomisation
:unclear
Allocation
concealment:
unclear
Blinding: single
blind

ITT analysis:
no

Powered
study: unclear
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Reference

Study type

Number of
patients

Patient characteristics

Women, % 43

TIDM, % 100

Intervention
Comparison

Control group;
HbA1c levels
(including the
randomisation
values) not
entered into
the patients’
records during
study period,
staff treated
patients on
blood or urine
glucose
values, target
NFBG
<9mmol/(162
mg /dl)

At 1 year, all
HbA1c values

Length of
follow-up

Outcome
measures

Effect sizes

24 months; monitored
group 9.3+1.2% vs.
control; 10.1+1.5%

Mean(+)HbAlc in
monitored (n=98) vs.
control group (n=99)

Baseline; monitored
group 10.1+1.9% vs.
control 9.9+1.8%

3 months; monitored
group 9.9+1.9% vs.
control; 10.1+1.6%

6 months; monitored
group 9.8+1.7% vs.
control; 10.2+1.7%

9 months; monitored
group 9.9+1.6% vs.
control; 10.2+1.7%

12 months; monitored
group 9.4+1.4% vs.
control; 10.0+1.7%,
p<0.02

18 months; monitored
group 9.6+1.4% vs.
control; 10.1+1.5%
24 months; monitored
group 9.3+1.2% vs.
control; 10.1+1.5%

Comments
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Reference

Study type

Number of
patients

Patient characteristics

Age at
onset of
diabetes,
years
(meanzSD)

Time
period
from onset
of diabetes
to
admission
to Chronic
Care
Center for
children
and

young
adults,
years
(meanzSD)

Neuropathy
(n=18),
10.94+4.5
No
neuropathy(
n=99);
10.12+3.9
Neuropathy
; 3.9614.2
No
neuropathy;
3.724.2

Intervention Length of
Comparison follow-up
controls

entered into
their records,
HbAlc
measurement
was then
routine, both
groups
followed 2nd
year
(compared
HbAlc in 2
groups after
another 6 and
12 months (18
and 24
months after
randomisation

)

Effect sizes Comments

Treatment changes
during 1 year
Group/regimen
Control group (n=107)
1 daily injection; at
entry 14.0% vs. 11.2%
at 12 months

2 daily injections; at
entry 80.4% vs. 67.7%
at 12 months

3 or 4 daily injections;
at entry 5.6% vs. 27.1%
at 12 months
Monitored group
(n=115)

1 daily injection; at
entry 10.4% vs4.3% at
12 months

2 daily injections; at
entry 80.0% vs. 55.7%
at 12 months

3 or 4 daily injections;
at entry 9.6% vs. 40.0%
at 12 months (p<0.05
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Reference  Study type

Table 117: Lehto 1999%

Reference  Study type

Lehto Prospective

1999 case series
Finland

Number of
patients

Number of
patients

n=177

Inclusion
criteria: type
1 diabetes,
age from 45-
64 years,
diabetes
diagnosed at
the age of

Patient characteristics

HbAlc, % Monitored
(meantSD)  9.9+1.8
Result at Control;
each visit 10.1+1.9
BMI, Neuropathy
(kg/m2) ;
(meantSD) 19.8415.2
No
neuropathy;
19.04+3.4
Missing data:
None

Patient characteristics

Age, years
(meanzSD)

Men without
CHD (n=70)
53.51£0.5

Men with
(n=17) CHD
58.6 1.4
Women without
CHD (n=79)
56.1+1.8
Women with

Intervention
Comparison

Intervention
Comparison

Glycaemic
control; NR

Concomitant
therapy: NR

Length of
follow-up

Length
of
follow-
up
7 years

Outcome
measures

Outcome
measures

CHD death

CHD event;
death from
CHD or non-
fatal Ml

Effect sizes

for comparison
between groups)

Effect sizes

Univariate Cox regression
model;

HbA1 associated with risk
of CHD death (p<0.001)
and all CHD events
(p<0.01)

poor Glycaemic control
(10.4% versus <10.4%)
was associated with the
incidence of CHD death

Comments

Comments
Funding:
Academy of
Finland, the
Finnish Heart
Research Fndn,
Aarne and Aili
Turunen Fndn

Risk of bias:
Appropriate
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30 years or
later

Exclusion

criteria: Women, %
none listed

TIDM, %

Age at
onset of
diabetes,
years
(meanzSD)

Diabetes
duration,
years
(meanzSD)

13.8+1.0

(n=11) CHD
56.4 +1.8

50

100
NR

Men without
CHD
13.8+1.0Men
with CHD
15.7t1.6Wome
n without CHD

13.0+0.8

(p<0.05)

high HbA1 (>10.4)
associated with all CHD
events

Multivariate analysis
(adjustment CV factors;
age, sex, area of
residence, previous Ml,
smoking, BMI,
hypertension, total
cholesterol, total
triglycerides, and HDL
cholesterol);

high HbA1 (>10.4%, HR 5.4

[1.4 to 20.4]) associated

with the incidence of CHD

death (p=0.013)

high HbA1 (>10.4%, HR 2.8

[1.2 to 6.9]) associated
with the incidence of all
CHD events (p=0.021)

eligibility
criteria=yes
Appropriate
measurement
of exposure
and
outcome=yes

Controlled for
confounding
factors =yes
multivariate
analysis
adjustment
appropriate
Adequate
follow-up=yes
7 years
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Table 118: Lustman 2005 *®

Reference  Study type Number of
patients
Lustman Cross n=118
sectional

Women with
CHD

56.4 +1.8
HbA1, % Men without

(meanzSD) CHD 9.5+0.21
Men with CHD

10.5+0.4
Women without
CHD

10.1 +0.2

Women with
CHD

11.1+0.4
BMI, Men without
(kg/m2), CHD
(meanzSD) 25.1+0.Men

with CHD

24.4+0.8
Women without
CHD

25.5+0.5
Women with
CHD 26.1 1.4
Missing data:
None

Patient characteristics Intervention

Comparisons

40.7+12. Use of insulin

pump;

Age, years

Length Outcome Effect sizes
of

follow-

up

NA Quality of life ~ SDSA;

Comments

Funding:
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2005

100

observational
study

USA

(meanzSD)

Inclusion

criteria: type 1

diabetes

Exclusion

criteria: none

listed Women, %
TIDM, %

Age at onset
of diabetes,

years
(meanzSD)

50

100

21.7+13.

2

55/188(29%)
Total daily
insulin dose,
units
mean(xSD);
37.2+£20.9

Concomitant
therapy: NR

Symptom
Checklist-90
(SCL-90) and
the Summary
of Diabetes
Self-Care
Activities
(SDScA)

SCL-90;
Measures
psychological
symptom
patterns both
psychiatric
and medical
patients
(validated in
both
populations).
Each item
rated on a
five-point
distress scale
(0-4) ranging
from “not at
all” at one
pole to
“extremely”
at the other.
The SCL-90 is
scored and
interpreted in
terms of 9
primary

HbA1c levels positively
correlated with
depression symptoms on
SDSA (t=0.44, p<0.02)

SDSA;

HbA1c levels were higher
in the depressed than in
the non-depressed
patients (covariate-
adjusted meanststandard
error of mean=8.8%+ 0.3%
vs. 7.6%10.1%, F=10.1,
p<0.0001)

SDSCA composite score;

Addition of SDSCA
composite score to
regression analysis, the
parameter estimate for
depression effect on
HbA1c level was
attenuated minimally
(parameter estimate 0.50,
t =3.3, p<0.001), SDSCA
score had no effect within
the model (p=0 .40)
SCL-90;

Scores on SCL-90
depression subscale were
2.310.4 in the depressed
group compared with 0.6+
0.4 in the non-depressed
group

National
Institutes of
Health

Risk of bias:
Appropriate
eligibility
criteria=yes
Appropriate
measurement
of exposure
and outcome=
yes
Controlled for
confounding
factors =yes

Adequate
follow-up=NA
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Diabetes
duration,
years
(meanzSD)

HbAlc, %
(meanzSD)
Weight (Ibs),
(meanzSD)

Missing data:

None

NR

7.7£1.3

169.31+34
.0

dimensions or
subscales, one
of which
assesses
depression, 20
items that
comprise this
subscale used
to assess the
severity of
depression
symptom

SDSCA
assesses
diabetes self-
care were
assessed; 12-
item self-
report
questionnaire
that measures
levels of self-
care
behaviour and
degree of
adherence
with
physician-
recommende
d activities
including diet
amount,
exercise, and
adherence to
glucose
monitoring

SCL-90;

HbA1c levels correlated
to severity depression
symptoms within
depressed group (p<0 .02,
across subgroups)
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Table 119: Pirez Mendez 2007***

6¢¢

Pirez

Mendez

2007

Reference

124

Study type

Prospective
case series

Spain

Number of
patients

n=59

Inclusion criteria:
type 1 diabetes
and bad
metabolic control
(glycosylate
haemoglobin
HbAlc values
equal to or higher
than 9% in the
previous year)

Patient characteristics

Age, years
mean (range)

31.9(15-
47)

Intervention
Comparison

Cohort

Patients offered
change of insulin
regimen from a
conventional to
Multiple Dose
Insulin; 2 or 3 daily
injection of NPH
insulin with short-
acting analogue
lispro as a pre-meal
bolus (59/73
changed from
conventional

Raw scores for
each
converted to z
scores and
averaged to
form
composite z
score for the
SDSCA, higher
score
indicates
greater
attention to
self-care

Length  Outcome
of measures
follow-
up

7 years

Target HbAlc
values of <6.2%

Frequency of
severe hypo-
glycaemia (coma
or
neuroglycopenia
requiring 3rd
party, with
/without need
for intra-
muscular

Effect sizes

Mean values of
HbAlc:
7.5+1.5%,
7.2+1.8%,
7.611.6%,
7.1£1.7%,
7+1.4+6.6 1.6%
and 6.811.4%
for first,
second, third,
fourth, fifth,
sixth and
seventh year of
follow-up

Comments

Funding
None stated

Risk of bias:
Appropriate
eligibility
criteria=yes,
although
limited
inclusion
criteria
Appropriate
measurement
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Exclusion criteria:
unwilling to
transfer from
conventional to
Multiple Dose
Insulin regime

Women, % 41

TIDM, % 100

Age at onset NR
of diabetes,

years

(meanzSD)

Diabetes 9.9+8.4
duration,

years mean

(range)

HbAlc, % NR
(meanzSD)

BMI, (kg/m2), 23.243.1
(meanzSD)

Missing data:
2 patients dropped out

therapy and were
included in study)
HbA1lc measured
every 3 months and
frequency of
hypoglycaemia
episodes

The goal of
HbAlcvalues was
<6.2%

Concomitant
therapy: NR

glucagons or
intravenous
glucose or
emergency
hospitalisation)

Frequency of
mild hypo-
glycaemia

(any self-treated
episode without
need for
assistance from
3rd party)

respectively

Percentage of
patients
reaching target
HbAlc < 6.2%
for the first,
second, third,
fourth, fifth,
sixth and
seventh year of
follow-up: 16%,
27.5%, 15.7%,
33.3%, 28.6%,
42% and 33%

Severe
hypoglycaemic
episodes
(episodes/patie
nt-year)

year before
study; 0.32+0.2
during study;
0.28%0.1 (ns
compared with
before study)

Mild/moderate
hypoglycaemia
episodes
(episodes/patie
nt-month)

year before
study started;
17.716

of exposure
and
outcome=yes
Controlled for
confounding
factors=no
Adequate
follow-up=yes
7 years
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Dropout rate: not
reported

Table 120: Pittsburgh EDC 2002'**

Reference  Study type Number of Patient characteristics
patients

Pittsburgh  Prospective n=586 Age, years  Without LEAD;

EDC case series (range) 26.5%7.6

2002 With LEAD;

Intervention
Comparison

Glycaemic
control; NR

Length
of
follow-

up
10
years

Outcome
measures

Lower
extremity
arterial

during study;
16.5t4 to
21.745 (ns
compared with
before study
value)

(meanzSD)
insulin (1U);
43+23.1,
36.7+22.5,
50.8+21.1,
53.9+16.3,
52116.4,
54.4+17.2,
52.8+19.8 for
first, second,
third, fourth,
fifth, sixth and
seventh years
of follow-up
respectively

Effect sizes

LEAD events in 70/586

patients (11% men, 13% of

women)

Comments

Funding:
National
Institutes of
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Analysis of
cohort from
Pittsburgh
Epidemiology
of Diabetes
Complications
(EDC) study
(type 1
diabetes
children < 17
years, 10 year
study, follow-
up 1996-1998)

USA

Inclusion
criteria:
type 1
diabetes
diagnosed
before age
of 17 years

Exclusion
criteria:
patients
with LEAD
in original
cohort at
baseline
were
excluded

Women, %

TIDM, %

Age at
onset of
diabetes,
years
(meanzSD)

Diabetes
duration,
years
(mean%SD)

13.8+1.0

HbA1, %
(meanzSD)

BMI or
weight
Missing data:
None

31.347.1

Without LEAD;
48

With LEAD; 53

100

NR

Without LEAD;
18.1+7.2

With LEAD
23.4+7.1

Without LEAD
10.3+1.8

With LEAD
10.9+1.9

NR

Concomitant
therapy: NR

disease(LEAD);
claudication
(Rose
guestionnaire)
, foot
ulceration or
lower
extremity
amputation

Total of 40 first events
were claudication, 13
amputation, 10 ulcer, and
7 combined, with no
gender differences in type
of first event

HR(95%Cl) for 10 year
incident LEAD (men and
women); 1.53(1.22 to
1.92), p<0.001

HR(95%ClI) for 10 year
incident LEAD (men);
1.70(1.27 to 2.29),
p<0.001

Health Grant

Risk of bias:
Appropriate
eligibility
criteria=yes
Appropriate
measurement
of exposure
and
outcome=yes
Controlled for
confounding
factors =yes
multivariate
analysis
adjustment
appropriate
Adequate
follow-up=yes
10 years
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Table 121: Pittsburgh EDC 2003'%

Reference
Pittsburgh

EDC
2003

122

Study type

Prospective
case series

Analysis of
cohort from
Pittsburgh
Epidemiology
of Diabetes
Complications
(EDC) study
(type 1
diabetes
children < 17
years, 10 year
study, follow-
up 1996-1998)

USA

Number of

patients
n=603

Inclusion
criteria:
type 1
diabetes
diagnosed
before age
of 17 years

Exclusion
criteria:
CAD at
baseline

Patient characteristics

Age, years
(range)

Women, %

TIDM, %

Age at
onset of
diabetes,
years

Without CAD;
25.9+7.3

With CAD;
33.0+6.8

Without CAD;
50

With CAD; 42

100

NR

Intervention
Comparison

Case Series
Insulin
dose/kg BW;
Patients
without CAD;
0.81+0.25
Patients with
CAD;
0.75+0.31

Concomitant
therapy: NR

Length
of
follow-
up

10
years

Outcome
measures

CAD death, Non-
fatal MI, ECG
ischaemia

Revascularisation
Angina

Effect sizes

CAD death; 5/606
patients

Non-fatal Ml; 25/606

ECG ischaemia;
17/606

Angina; 49/606

Revascularisation
12/606

HbA1 no association
with subsequent CAD
events

RR (95% Cl) for HbA1l
(per 1-percentage
point increase) and
incident coronary
heart disease CAD
death, non-fatal Ml,
ECG ischaemia,
revascularisation,
angina);

0.97 (0.86 to 1.09)

Comments
Funding:
National

Institutes of
Health Grant

Risk of bias:
Appropriate
eligibility
criteria=yes
Appropriate
measurement
of exposure
and
outcome=yes

Controlled for
confounding
factors =yes
multivariate
analysis
adjustment
appropriate
Adequate
follow-up=yes
10 years
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Reference

Table 122: SDIS 1995'71%

Reference

SDIS
1995

127-129

Study type

Study type

RCT/
Prospective
cohort study

Sweden

Number of
patients

Number of
patients

n=89

Inclusion
criteria: non
proliferative
retinopathy,
normal s-
creatinine,

Patient characteristics

(meanzSD)

Diabetes Without CAD;

duration, 17.6+6.9

years With CAD

(meantSD) 549469

13.8+1.0

HbA1, % Without CAD

(meanzSD) 10.4+1.8
With CAD
10.3+1.8

BMI or NR

weight

Missing data:

None

Patient characteristics

ICT

Therapy;
n=42

ST
n=47

Intervention
Comparison

Intervention
Comparison

Intensified
conventional
insulin
treatment
(ICT); insulin
with
education to
ensure
constant

Length
of
follow-

up

Length
of
follow-
up

94
months
/10
years

Outcome
measures

Outcome
measures

Retinopathy;
on scale of 0
(no
retinopathy)
over 1 (only
micro-
aneurysms) to
6
(proliferative

Effect sizes

Effect sizes

Cumulative frequency of
serious retinopathy;

increased with higher HbAlc
levels only in patients with
mild retinopathy at
baseline, no increase in
patients with moderate
retinopathy

Comments

Comments

Funding:
Swedish
Division of
NOVO-
Nordisk Inc,
Boehringer
Mannheim
Scand Inc
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inadequate
blood
glucose
control
Exclusion
criteria:
albuminuria

monitoring
and treatment
Standard
therapy (ST); 2
to 3 insulin
injections/day

Age, 3018 3217 Concomitant
years therapy: NR
(meanzx

SD)

Wome 50 53
n, %

type 1 100 100
diabete
S

Age at NR NR
onset

of

diabete

s, years

(meanzx

SD)

changes)
Mean
retinopathy
level of 22.5 =
mild, levels 3-
5 = moderate
(still non
proliferative)
Serious
retinopathy =
sight-
threatening
retinal
changes with
immediate
need for focal
or scatter
photocoagulat
ion due to
macular
oedema or
proliferations

Relationship
between
mean HbAlc
during the 1st
5 years and
serious
retinopathy
after 94
months
analysed
separately for
patients with

(shown graphically)

Patients with mild
retinopathy with mean
HbA1c below 7% did not
develop serious retinopathy

Visual acuity seldom
deteriorated in patients
with initial mild retinopathy
if HbAlc <8%

No deterioration in visual
acuity in patients with mean
HbA1lc <7%

Patients with moderate
retinopathy at baseline;
visual acuity sometimes
deteriorated even if the
HbAlc <7%

for mean HbA1c <8%
patients had less visual
deterioration compared
patients with mild
retinopathy (p= 0.01)

Analysis of variance
(nonparametric) showed a
significant difference
between proportions of
patients with serious
retinopathy between the
various HbA1lc levels when
initial retinopathy was mild
(p<0.01)

Risk of bias:
Appropriate
eligibility
criteria=yes,
although
limited
inclusion
criteria
Appropriate
measuremen
t of exposure
and
outcome=yes
Controlled
for
confounding
factors
=unclear as
not
controlled
for ICT vs. ST
Adequate
follow-
up=yes,94
months
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mild (n=53)
and moderate
(n=47)
retinopathy at
study entry

Nephropathy;
albumin
excretion of >
20 pg/min
normal, 20-
200 pg/min =
low-level
(micro)
albuminuria,
and > 200
ug/min =
diagnostic of
manifest
nephropathy

Neuropathy;

combination
of symptoms
of peripheral
neuropathy in

legs and nerve

conduction
velocity of at
least 1 nerve
of leg below
the lower
normal limit
(41 m/sec)

Development of serious
retinopathy at any time
during follow-up;

Related to HbAlc at
baseline [OR(95%Cl)
1.70(1.0 to 2.8)] and during
first 6 to 60 months of
follow-up [OR(95%ClI)
2.4(1.4 to 4.3)], not after 60
months

OR for HbAlc during the
study

Serious retinopathy;
2.70(1.55 to 4.69)
Nephropathy; 3