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If the only tool you have is a hammer, you tend to
see every problem as a nail.

‘Abraham Maslow’




Anno 2020: Diagnosis diabetes type 2

Glucose nuchter

Diabetes mellitus
Glucose niet nuchter

27,0 (2x)

>11,0

But DM2 is not a homogeneous group
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SIR, R

To determine individual differences in:

* Degree of insuline resistance muscles
* Degree of insuline resistance liver

e Degree of insulin secretion pancreas (" of { )
Tested in de PA@ Hillegom study

(prediabetes & diabetes without

medication).
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SIR.. o
Extension of the Oral Glucose Tolerance test

Oral Glucose Tolerance Test i
Insulin & glucose at:

81 =
& | 75 gram glucose

| : T=30
Nq food or p | T= 60
drink 8 to 12 / T=90
hours prior _
to test ‘ T= 120 minutes
\

Drink glucose Blood is tested
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SIR., Ftih
TNO tool: Diabetes subtyping
7/ subtypes

Prediabetes

l |

Moderate beta cell Low beta cell
function function
{ J } { ! J }
Hepatic IR | Muscle IR Hepatic&musclelR Hepatic IR Muscle IR Hepatic&musclelR No organ IR

A | B Cc D E F G

» Fasting insulin levels are indicative for hepatic IR
» Insulin-glucose patterns after glucoseintake ( OGTT) are indicative for the functioning of the beta
cells and for muscle IR




SIR

Baseline characteristics DLAM ( n=15)

Age ( years)

gender

Duration DM?2 (years)
BMI (kg/m?2)
HbAlc

Medication (BS /)

- No

- Metformin (mono)

-  Metformine + SUD

- Metformin + insulin

- Metformin + SUD + insulin

-  Metformin + GLP-1 + insulin

61 (42-75)

Men: 10
Women: 5

12 (6-24)
34,6 (28,4 — 39,5)
67 ( 47-103)

(persons)
- N=1

]
ZZ%ZZ
R, R NN

OGTT at t=0, 3 and

6 months

+ personalized
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Fasting Insulin & insulin patterns:
what is normal?






Fasting insulin: what is normal?
Kraft (n=14384)

Fasting Insulin KRAFT population
(micro U/ml) (n=14.384)

6-10 *

11-30 *

> 30

0-5*

N= 2223

(mean= 8, SE=0,1)

N= 10383
(mean= 13, SE=
0,1/0,2)

N=1181
(mean= 56, SE=
3,8)

N=597
(mean=75,
SE=0,2)

Non diabetes in
Kraft population

Kraft population
Pattern Il + 1lI

Kraft population
Pattern IV

Kraft population
pattern V

* According to Kraft: ‘normal fasting insulin’ varies
between ‘0’-30 micro Units/ml

SIR

o
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Kraft curve: non diabetes

120 Non diabetes pattern
(N=2223)

=21

- After 100 gr glucose:
T Insulin peak at }5-1
- il Glucaac
mg/d| hour

440

20 Back at fasting range
after 4 hours
u
Fadth iy k5= i1k T e T & W Kraft

Pattem I: Mormal

Source: https://www.diabetes.co.uk/forum/threads/home-ogtt-test-rapilose-and-insulin-resistant.126064/



https://www.diabetes.co.uk/forum/threads/home-ogtt-test-rapilose-and-insulin-resistant.126064/

Kraft Patterns -|The Earliest Diagnosis of Diabetes

Insulin Response Patterns 2 to 4 are:
Hyperinsulinemia/Diabetes In Situ

These people are Diabetic.
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0.5 Hour

PATTERN 1 s PATTERN 2 e PATTERN 3 PATTERN 4
EUINSULIN HYPERINSULIN HYPERINSULIN HYPERINSULIN
NON_DIABETIC DIABETES IN SITU DIABETES IN SITU DIABETES IN SITU



https://denversdietdoctor.com/diabetes-vascular-disease-joseph-r-kraft-md/
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Insulin patterns OGTT DLAM

- 12 OGTT ( 75 gram glucosel!)

v
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nuchter (t=0) t=30 t=60 t=90 t=120

1 2 3 4 5 6 7 8 9 10 11 12 13 14
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Insulin mE/I
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SIR.. o
Insulin patterns OGTT DLAM
1¢ OGTT

J
<

nuchter (t=0) t=30 t=60 t=90 t=120

1 2 3 4 5 6 7 8 9 10 11 12 13

copy right: SIR institute for PPP



SIR,, e
Analysis insulin patterns (t=0)
DLAM population ( DM2):

* ‘High’ fasting insulin (> 10 mE/L) (N=15)
e Delayed peak of insulin (N =9)

* No hypo insulinemia (N=0)
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And after 3 months lifestyle
Intervention....



Insuline mE/I
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Insulin results OGTT DLAM

nuchter (t=0)

2nd OGTT

SIR.
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Insuline mE/I
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Insulin results OGTT DLAM
2nd OGTT

nuchter (t=0) t=30 t=60 t=90 t=120

1 2 3 4 5 6 7 8 9 10 12 13 15
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SIR,, B
Analysis insulin patterns ( t= 3 months)

DLAM population ( DM2):
 fasting insulin decreased (N=13)
* Insulin secretion (peak) increased (N=9)

and
* Weight & waist circumference decreased (N=15)

e HbAlc decreased (N=15)
* BS medication decreased: all insulin & SUD treatments stopped

- lifestyle/weightloss can improve insulin sensitivity and the functioning of the beta cells .



80

70

60

50

40

30

20

10

patient A: 1¢ OGTT

Homa IR= 4,65
MISI=-2,13

DM?2 since 19 years

Medication at
first OGTT:
Metformine +
insulin glargine
100 U/ml (59

units) + insulin
aspart (8-4-12
units)

-> |R liver, no muscle IR. Good insulin ——glucose ——insuline

secretion (though not sufficient for
BS regulation) : HbAlc= 58
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patient A: 2nd OGTT e

3 months lifestyle as medicine 2nd OGTT (t= 3

months):
80 Metformine

70
50
20 Diabetes in
. 37
reversion

30 28
20 26 e 18,2

—16
10
0

t=30 t=60 t=90 t=120
Homa IR= 2,29
MISI=-7,99
-> |R liver ({/), no muscle IR. ——glucose OGTT1 ——Insulin OGTT1  ——glucose OGTT 2 Insulin OGTT 2

Good insulin secretion . HbAlc=
51 ( lost 15,8 kg, waist — 11 cm) copy right: SIR institute for PPP




So.....should every one be tested?
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SIR, Ftih
1: Proposition for NEW diagnosing DM?2

Fasting glucose (2x) = 7 mmol/I?
yes

Fasting Glucose + fasting Insulin (2-3x) + HbAlc + NEFA + BMI

+ waist circumference

A. Fasting insulin (mean) > 30 mE/| & fasting glucose =7 mmol/I:
hyperinsulinemia: do not start SUD’s or insulin injections

Monitoring A& C

on: waist
B. Fasting insulin (mean) low (< 10 mE/I ?) & High HbAlc (> 70 mmol/mol ?) -> circumference, BMI,

more diagnostics ( C-peptide, Anti GAD/IA2): DM1/LADA ? (if not: goto C ..) NEFA HbAlc

C. Fasting insulin ( mean): 10- 30 mE/| & fasting glucose > 7 mmol/mol -> fasting insulin &
diabetyping through OGTT curve (BCF, muscle IR, liver IR, Adipose IR) + BMI & glucose.
waist circumference *

* OGTT curve after

x months (3? 67
127)
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2: Proposition for diabetyping DM2- patients

Fasting Glucose + fasting Insulin (2-3x) + HbAlc + NEFA + BMI

+ waist circumference

A. Fasting insulin (mean) > 30 mE/| & fasting glucose =7 mmol/I:

hyperinsulinemia -> deprescribe SUD’s & insulin injections Monitoring A& C
on: waist -

B. Fasting insulin (mean) low (< 10 mE/I ?) & High HbA1c (> 70 mmol/mol ?) -> . :
more diagnostics ( C-peptide, Anti GAD/IA2): DM1/LADA ? Insulin needed (if circumterence, BMI,
not DM1/LADA: go to C ..) NEFA, HbAlc,

fasting insulin &

C. Fasting insulin ( mean): 10- 30 mE/| & fasting glucose > 7 mmol/mol -> glucose.

diabetyping through OGTT curve (BCF, muscle IR, liver IR, Adipose IR) + BMI &

waist circumference *
* OGTT curve after

X months (3? 6?
12?)
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Proposition for diagnosing & treating DM?2

Note:
»1 value = no value ( -> BP, eGFR, bloodglucose and also insulin)

»Interpret insulin always in relation to glucose (and vice versa)

»interpret glucose & insuline values also in relation to waist-
circumference/BMI and possible confounders (like stress, infections/
acute illness, sleepdeprivation, (co)medication).

This algorithm has not been tested yet, so ...



Proposition eating DM?2

Note: Comments please

»1 value = no sulin)

»Interpret ins | et’s start a

»interpret glu : :
circumference/t conversation.... ss, infections/
acute illness, sleef

This algorithm has not bee
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Is this scalable

Anno 2020:
* Fasting insulin can be measured ( at laboratory)

* Insuline/glucose curve is more complicated
* Planning & capacity laboratory
* Max 4 persons/day/laboratory technician

e Near (?) future: POCT insulin



SIR,, B
Take home message

The current diagnosis of DM2 is insufficient, because it is just 1 variable for a very
heterogeneous group: we need a new algorithm !

Diabetes subtyping gives patients and healthcare professionals insight in the
underlying pathofysiology and the effects of the treatment

Diabetes subtyping gives direction to the (individualized) treatment of diabetes:
both lifestyle intervention and pharmacotherapy.

s it (still) ethically acceptable to treat people with insulin, without knowing their
subtype?

Diabetes subtyping remains ‘just’ a tool: successfull treatment of DM2 includes
more aspects....



The difficulty lies not so much in developing
new ideas as in escaping from old ones

John Maynard Keynes
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