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Type 1 diabetes E. Drug- or cherical-linduced
. Imrune-mediated . Macor
B. Idiopathic . Pentarnidine

Micotinic acid

Glucocarticaids

Thyroid horrmone

Diazoxide

Beta-adrenergic agonists

Thiazides (rinimal effect with low dose therapy)
Phenytain

Type 2 diabetes
<=
Other specific types
. Genetic defects of beta cell function
1. Chrorosame 12, hepatacyte nuclear fator (HNF)-1-alpha (MODYZ)
Chramozome 7, glucokinaze (MODYZ2)
Chrarmozorne 20, HNF-4-alpha (MODY 1) Interferon alfa
Chramozome 12, inzulin promater factor-1 (IPF-1MODY4) . Otherz
Chrarmozorne 17, HNF-1-beta (MODYS) F. Infections
Chramozome 2, NeuroD1 (MODYE) 1. Congenital rubella
Mitochondrial DN A 2. Cytomegaloyirus
Othets 4. Others
enetic defects in insulin action G. Uncamman farrms of imrune-rmediated diabetes
Type & inzulin resistance 1. "Stiff man" syndromne
Leprechaunism 2. Anti-inzulin receptor antibodies
Rabzon-Mendenhall syndrome 3. Others
Lipoatrophic diabetes H. Other genetic syndrores sometimes azsociated with diabetes
. Others . Down =yndrorne
iseases of the exocrine pancreas . Elinefelter syndrome
Pancreatitis . Turner syndrome
Traurna/pancreatectorny . Walfrarn syndrome — disbetes inzipidus, diabetes mellitus, optic atrophy and
Meoplasia deafnezs (DIDMOAD)
Cystic fibrosis . Freiderich ataxia

Hermochromatosis . Huntington chorea
Fibrocaleulous pancreatopathy . Laurence-Moon-Bied| zyndrome
. Others . Myatanic dystrophy
ndocrinopathies . Porphyria
tcramegaly 10, Prader-Wwilli syndrorme

11. Others
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Cuzhing's syndrorne
G lucaganarma
Pheochrarnacytorna
Hyperthyraidism
Sormatostatinorna

i ldasteranonna
Othets

Gestational diabetes mellitus
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Diabetes

Incidence of Type 1 diabetes (per 100 000/year)
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T1DM Finnish Incidence

i Pecorded cases

— Estimated cases
5-0 years

& Pecorded cases

— Estimated cases

Incdcence per X000 00 pur year

Figure 2 Timie trends in age-spechic ing

Harjutsalo  Lancet 2008




T1DM Auckland incidence
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Figure 1. Incidence of new cases of type 1 diabetes mellitus per
100,000 age-matched inhabitants diagnosed in Auckland (New
Zealand) during 1990-2009. A) For all children <15 yr; B) for
children 0-4 yr (solid gray line), 5-9 yr (dashed gray line), and 10-14 yr
(solid black line).

Derraik, J. G. 2012 PIloS one



T1DM Auckland incidence
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Figure 2. Incidence of new cases of type 1 diabetes mellitus per
100,000 age-matched inhabitants diagnosed in Auckland (New
Zealand) among different ethnic groups during 1990-2009:
New Zealand Europeans (solid black line), Maori (dashed black
line), Pacific Islanders (solid gray line), Others (dashed gray
line).

Derraik, J. G. 2012 PIloS one



Stage 2

T el B-Cell T pCell

Autoimmunity Autoimmunity Autoimmunity
Normoglycemia Dysglycemia Dysglycemla
Presymptomatic Presymptomatic Symptomatic

Phenotypic Characteristics

Phase in Natural History
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[ 1LDrrsk increases with number of antibodies
GAD! A2 Insulin AA Islet and Zn18

1 marker

3 markers

4 markers
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Children develop T1DM faster
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34P-Value<0.001
|(Log Rank Test)

Number at Risk:
255 121 65 44 30 21
14213 105 68 34 20 12
20 14 9 8
169 122 78 51
2 3 4 5
Years Followed

From Time point of Abnormal glucose tolerance




Children develop T1DM faster

1.0
0.9+
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0.3 P-Value<0.001
(Log Rank Test)

0.24Number at Risk:
315 174

109 51 29
758 430 278 120 75
014584 332 218 101 66
95 40
203 79
2 5

251 148
414 27

0 1

0.0

Years Followed

From appearance of double AB positive




ENDIT

European Nicotinamide Diabetes Intervention Trial

Micatinamide
el 4 =T 550

Lancet 2004; 363: 92531
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Years since randomisation

Mumber at risk
Plazebo 276 245 Z32 208 184 112

Micotinamide 274 20 232 208 171 a7
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T1DM
2016

Averaging 60-70 new cases per year.
21% New onset DKA rate

~450 1n clinic In total
= 30 T2DM/ 20 Other

20% of all children on nsulin pumps

Adolescent cohort Is 150
= Feeds into 3 DHB and other



Starship service
Type 1 Diabetes Mellitus
(=450- 500 patients)

@ Maori

@ Pacific Island
@ European

@ Other




T1DM Auckland DKA at new
onset
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Jefferies, C. 2015



T1DM Auckland DKA at new
onset
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Particulars of children

Tiny deses (0.5 u/kg/day)

Tend to mix insulin with syringes
Sensitive to short acting

Major Impact of intercurrent illnesses

Increased risk of cognitive loss with recurrent
severe hypoglycaemia (<5 years) (or DKA)

Constant need to adjust for growth
Adolescence Is looming



Diabetes Time Line
* Oct 1920
« Conception of Idea of extracting insulin

« 1921 The “team”
= Student Best
= Macleod Supervisor
= Collip pharmacologist

« 1921 Treat first
« De-pancreactomised dog




THE DISCOVERERS OF INSULIN

FREDEMIOK DimANT JOMM JAMES RICKARD CHARLES MERBENRT WENT AN
MACLEOD BEST
189 - 1941 1076 - 19358 1899 - 1978 1893 - 1ved

-

COMCEIvER THE DA FOn ASSATED BANTING DUSwes
TR T el BN THE BUswER OF 192 ™
WO et PaniRE AR - . FEML ARy FANCREAY O
LOMO0N, Ostano CXTRACTS THATY FROLONSLD
Ouroses 30, Y920, THE UVES OF CrARETE DOO8.

1923 Nobel prize
Macleod and Banting



* 1922 First Human
subject
= Leonard Thompson

= /.5 cc each buttock of
“Macleod’s serum”

= Reduction In
glycosuria

= Secondary abscess
> formation

-

LEONARD THOMPSON
First patient to receive insulin in

Toronto.




Dialbetes — history of treatment

« 1923

> Eli Lilly and Company £
markets lletin® B L
(animal seurce el
insulin), the first awl | 2,
commercially

avallable insulin.

200, INDIANAROL:
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Benefits of treating to target: type 1 diabetes

Relative risk

17 9

15~

13-

11

9_

—® Retinopathy
—eo Nephropathy
—e Neuropathy

—eo Microalbuminuria

Treat to target
HbAlc <7%

Achievement of HbAlc targets reduces costly complications

v
/
—
| I I I I I
7 8 9 10 11

HbAlc (%)

12

Skyler JS. Endocrinol Metab
Clin 1996;25:243-254.
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Figure 1—Mean HbA,_ levels by age. Circles represent mean HbA,. values for each year of age
from 16,057 T1D Exchange registry participants. Participants aged <4 years were grouped as age
4 and those aged =75 years were grouped as age 75. Shaded area represents the 95% Cl around
smoothed line. Numbers next to circles are the N for each year of age. Reprinted with permission
from Miller et al. (10).
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DIFFERENT AGE GROUPS
AND DIABETES

ia;oqelp pue sdno.nS ade ;ua.nayaq :

Diabetes affects children differently throughout the age groups.
Different issues arise at different ages.

Toddlers and preschoolers

RESCHOOL children are
Pmmgu\um'c thinkers, and

are in what is called the
trust stage and fantasy stage. f -
During this stage parents look
after all aspects of the diabetes,
but a gradual incre:
participation in
routines is encouraged. [t may
be helpful to play games around
the diabetes procedures,
gradually letting the child help
(eg, fingerpricks, choosing the
injection site, pressing the
plunger during injection).
Letting them practise on their
dolls or teddy bears is very
helpful.

Young children often have difficulty recognising hypos, but there is a gradual
increasing recognition of hypo symptoms, which should be encouraged by
discussion about feelings at the times of hypos. Hypos are more risky during this
ae because the toddler is unlikely to recognise or be able to treat them and
therefore the child requires constant supervision by a responsible person.

Children may have some understanding of foods they can eat, but apart from
giving simple choices, control needs to be taken by the parents or carers. Young
children have little concept of time and their routines need to be controlled.
Toddlers often don't have set meals and have a grazing style food plan in which
they snack often throughout the day. >

During this time the aim is to keep blood glucose levels between 5 -12 m

WWW.apeg.org.au

mol/l




& https://www.starship.org.nz/for-health-professionals/new-zealand-child-and-youth-clinical-networks/clinical-network-for-children-and-young-people-with-diabetes/diabetes-in-schools/

N magic foundatior  [J Suggested Sites [ Web Slice Gallery (3 Imported From *
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Search Donate Children's Health

Home : For Health Professionals : New Zealand Child and Youth Clinical Networks : Clinical Network for Children and Young People with Diabetes
: Diabetes in schools

This information has been produced by the New Zealand Child and Youth
Clinical Networks in partnership with the Paediatric Society of New Zealand
C and supported by the Ministry of Health

New Zealand Child & Youth
Clinical Network

This site does not accept referrals or provide clinical advice in response to questions. If you are a New Zealand health professional seeking
clinical advice, please use your local clinical pathway. If you are a New Zealand child patient, parent or caregiver seeking clinical advice, please
contact your usual doctor. You can read the full site disclaimer here.

The National Child and Youth Clinical Diabetes Network, in consultation and collaboration with consumer representatives, has undertaken
significant work looking at available school diabetes health resources across New Zealand, identifying educational gaps and determining specific
resources required to support the safe care of children and youth with diabetes in schools.

One of the primary outcomes of this work is the development of a collection of diabetes action and management plans. This collection of
documents is intended to provide a formal guide for the consistent care and management of children and young people with diabetes in schools
and early childcare organisations

In addition the Clinical Diabetes Network have created NZQA medical certificate templates for both type 1 diabetes mellitus and type 2 diabetes
mellitus treated with insulin, to be used to support 'special assessment condition’ applications for students with diabetes.




Download or view a pdf of the following diabetes action and management plans for
kindergarten or early childhood settings:

2016 New Zealand Diabetes Management Plan (Twice daily injections)

2016 New Zealand Diabetes Action Plan (Twice daily injections)

2016 New Zealand Diabetes Management Plan (Multiple daily injections)

2016 New Zealand Diabetes Action Plan (Multiple daily injections)

2016 New Zealand Diabetes Management Plan (Insulin pump)

2016 New Zealand Diabetes Action Plan (Insulin pump)

Download or view a pdf of the following diabetes action and management plans for primary and
secondary schools:

2015-16 New Zealand Diabetes Management Plan (Twice daily injections)

2015-16 New Zealand Diabetes Action Plan (Twice daily injections)

2015-16 New Zealand Diabetes Management Plan (Multiple daily injections)

2015-16 New Zealand Diabetes Action Plan (Multiple daily injections)

2015-16 New Zealand Diabetes Management Plan (Insulin pump)

2015-16 New Zealand Diabetes Action Plan (Insulin pump)
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DIABETES & EXAMS
Information for Young People
with Diabetes Mellitus

Anxiety and Preparing

Diabetes adds an entire new level of anxiety to exams. To perform at your best cognitively,
you will need to have close to normal blood glucose levels. When the BGL is too high you
may be thirsty, tired, have difficulty concentrating and may need to go to the toilet a lot.
When the BGL is too low, you will have trouble concentrating and may become confused.
Stress can also affect your blood glucose levels however this is very individual i.e. some
people go very high and others experience low levels. It really is worth making the extra
effort to try and get the BGL's under control before exam time starts. Some students with
diabetes trial different approaches to management around the "mock exam” period to try
and ascertain what will be the best approach to control blood glucose levels around the
actual exams. Your Diabetes team will be able to support you with this so do talk to them
about exams and exam planning well before your final exams are scheduled.

Diabetes Food

It is imperative that you have access to "quiet hypo food” (such as sucking sweets or juice
and fruit bars rather than crunchy crisps), your blood glucose testing equipment and insulin
administration equipment during exams. School personnel supervising the exam need to
know in advance that you have Type 1 diabetes and that you may need to carry out a blood
test, eat, administer a dose of insulin or go to the toilet during the exam.

Rest Breaks

NZQA prefer schools to advance apply for formal "Rest Breaks” for all young people with
diabetes during exams. A "Rest Break” is defined as when a student can put up their hand
to indicate to the supervisor they are starting the break, then they can do their blood
testing, eat and drink if they want to, and then indicate to the supervisor that they are ready
to start writing again. The supervisor notes the time taken, and adds it to the end of the
exam session so that the student doesn't lose writing time for the medical necessity (usually
this is no longer than 30 minutes in total).



Irst Insulins

Introduction of Insulin in

the United States by Lilly

Product Concentration  Introduction
Insulin U-10 1923
Insulin U-20 1923
Insulin U-40 1925
Insulin U-80 1925
Regular Insulin U-80 1926
Protamine Zinc Insulin U-40 1937
Protamine Zinc Insulin U-80 1938
NPH Insulin U-40 1950
NPH Insulin U-80 1950
1 Regular Insulin U-500 1952
Lente® Insulin U-40 1954
_uao Lente® Insulin U-80 1954
AMPOULE Semilente® Insulin U-40 1957
‘ ILETIN Semilente® Insulin U-80 1957
SULIN, LIL Ultralente® Insulin U-40 1957
Uy 'S IN BACE Ultralente® Insulin U-80 1957
4 trom the fsic Regular Insulin U-100 1973
: NPH Insulin U-100 1973
T ON PHYSICIAN Protamine Zinc Insulin U-100 1973
¥ LITERATCRT Lente® Insulin U-100 1973
Semilente® Insulin U-100 1973
Ultralente® Insulin U-100 1973
The first
name in
Insulin therapy

.
Additional information available to the profession on request.

200495

I pany
indianapolis, Indiana 46206




Insulin hexamer Insulin dimers Insulin monomers



Plasma Insulin Levels

Apidra

Humalog

NovoRapid

Regular

NPH

Insulin Onset Peak Duration
Apidra
Humalog 10-15 mins | 6090 mins 4.3 hours
Novolog
Regular 3060 mins 24 hours 58 hours
NPH 13 hours 58 hours 12- 18 hours
Levemir 90 mins felativly 12-24 hours
peakless
Lantus 90 mins Peakless 24 hours
Levemir Lantus

|

| I | s lslalonl
0 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400

’



Why noet inhale insulin?

inhale




Insulin Pumps




Lontact t

Animas call: UK 0800 055

Products

Animas®Vibe™ Insulin
Pump

Hello. Meet the
Animas® Vibe" insulin pump.

Life is full of places to go, things to do, games to play, bithday cake to eat and
the list goes on. The Animas® Vibe™ insulin pump was designhed to be your
companion through it all. Animas® Vihe™ has a |ot of great features designed
to make using a pump the hest experience it can be. And that goes well beyond
giving an insulin dose. Here's a closer look at the kinds of things our pumps

can do to help you perform at your hest.

Medtronic Paradigm

S vk
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Show Result
Main Menu
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Basal
Delivery
Every

3 Minutes

Normal
Bolus
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What we knew about pumps
Cochrane review !

Improved HbAlc
Less variability in BSL

Improved post prandial BSL

Improved fasting glycaemia

Less events of severe
hypoglycaemia

Improvement in quality of
life
Less insulin

No weight gain

NXXNNNNKXNX

No increase in DKA

1. Misso, M., K. Egberts, et al. (2010). "Continuous subcutaneous insulin infusion (CSllI)
versus multiple insulin injections for type 1 diabetes mellitus." Cochrane Database of
Systematic Reviews 20(1): CD005103




Insulin pump Auckland data

De Bock 2012

75 children were treated with
insulin-pump therapy for
more than 12 months.



Insulin pump Auckland data
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De Bock 2012

75 children were treated with
insulin-pump therapy for
more than 12 months.



Pharmac funded pump

* Indications funded

= Recurrent Hypoglycemia

« Erratic levels and improvement in HoAlc.
« |nitial application valid for

= 3 months for pump

= 9 months for consumables
« Review at 9 months

=« Renewed for 2 years

= Ongoing




Glucose sensing and new stuff



Dexcom

Example of values from
CGM during 24 hours
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Insulet OmniPod

aads " www.portablepancreasgirl.com
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Insulin [U/mi]
110

100 42 min

—  BioChaperone® Lispro

Humalog®

max '35% (L'.'\ 1 O )

AUC . +170%(p<10%)
- Faster!

%0
80
0
&0
%0
«
0
2

-
o

0 1 2 3

1 o steame ADOCIA Tosnce Aprk 9 2014 - Expacy foen the clescs I report, Augl 4 2074 PO Grrtes

Or Longer !

Upon injection, U300 forms a compact

subcutaneous depot with a smaller surface area to
produce a more gradual and prolonged release as
compared to Lantus  (schematic iflustration).



Glucose monitoring

« “Flash™ Glucose monitoring
« 72 No other players at the moment




:j Comparison of the pha... * ' Comparison of the pha... % = £\ Staging Presymptomati... % 1 A 1964 full.pdf % G flash glucose monitorin... % f J Artificial pancreas coul... ?
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€ il ) @ vwww.cnbe.com/2016/03/

30/artifical-pancreas-could-be-ready-in-2017-for-type-1-diabetics.html EJ c Q search
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HOMEU.S. v NEWS MARKETS INVESTING TECH MAKEIT VIDEO SHOWS PRIME MORE

latest generation of what's known as the artificial pancreas. Contrary to ) 2 =
what the name might suggest, artificial pancreas systems involve no Worst Exercise For How She Mak

transfer of tissue. Rather, the term refers to a complex technology that Middle Age -- Ages You  Money Online
Faster Legit Writing Job

uses computer algorithms to automatically and continuously sense a
person’s unique blood glucose balance and then substitute the
endocrine function of a healthy pancreas. MORE FROM CNBC

MAX Workouts Fitness Guide

Cramer: Don’t buy! Why the mass Brexit s¢
Jim Cramer: This stock is Brexit's big winn:
What Liz Hurley, Emma Watson and Danie
Cramer: Brexit fears are totally overblown
Alan Greenspan says British break from EL
Dow 11,500 is a matter of when, not if: Ady
Cramer: Why now is not the time to buy
Mark Zuckerberg tapes up his webcam
Trump spent nearly $1 million on swag: Yo

'Unsustainable’ euro 3-5 years from its der

MOST POPULAR

Frederucj Florin | AFP | Getty Images

28 dead af
explosions
Turkey's lal

The new technology is a part of what the President’s Council of Zlgptort-liqti
Advisors on Science and Te¢chealacsirafar toac narcanalizad madicina akuric I

— which the organization de O o @ reports
individual characteris ___—_____ ~ W W |

A woman wears an early prototype of a bio-artificial pancreas (BAP) at the European Center for
the Study of Diabetes on July 3, 2014, in Strasbourg, eastern France.




Wearable Bio-sensors

JAMA online June 23, 2016




Case-12 year female

> \Welght less, poelyuria, pelydipsia.
» [Father diabetic, European family.
« From 24 yrs age & Rx insulin, no complications.

> Random glucose 20 mmol/l, Trace  ketonuria.
»BMI SDS +1

»No acanthesis nigricans, in mid puberty

» Not hyperthyroid

» Stabilised on BD insulin 0.5 U/kg/day

> Remains with HbAle ~7% (55mmol/mol) for next
2 years of follow-up



Case-12 year female

> \What Is the differential diagnosis and what
(I any) investigations are required?



lnvestigations
Pre-Diabetes antibody screening
ICA, GAD, IA2 antibody
» Ihese are all negative

»Negative for coeliac markers, thyroid
autoantibodies

DNA for ?MODY
HAHNFLla mutation in exon 4.
Dlagnosis: MODY 3.




MODY = Monogenic diabetes
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Monogenic Diabetes

* GK abnormality « Influences expression of
= Glucoese signal switch many other genes in
several organs.

« Transcription factor

defect « Often results in abnormal
embryonic development.

« Failure of (3 cell
development + {insulin
gene transcription.

« Hattersley. J Paed Endocrinol
Metab. 2000.



MODY Prevalence

Monogenic DM, more to come.

Freg of MODY and forms varies with
country, ethnicity, policy.

In the UK Paediatric Clinics MODY Is
>10x more prevalent than type 2 DM.

Hattersley. J Paed Endocrinol Metab. 2000;
13(Suppl 6):1411-7.



RIODY

AMODY 1
AMODY 2
MODY 3
MODY 4

MODY 5

MODY 6

GEN
HMNF-4u

Clucokinase

HMNF-1a

IPE-1

HMF-18

Meurol ] |
ar RETAZ

CLrical FEaTures oF HETEROZYGOUS STATET

taberes; microvascular complications (in

N any cases); reducnions in serum concen-

trytion of triglycerides, apolipoproteins

Al and CIIL, and Lpia) hpoprovein
Impafired fastung glocose, impaired glucose

toferance, diabetes, normal proinsulin-

tep-1nsulin ratio in senum

Paberes, microvascular complications (in
many cases), renal glycosuria, increased
sensitvity to sultormylurea drogs, increased
proinsulin-to-insulin rano in seram

Maberes

IMaberes: renal cysis and other abnormalities
ol renal d-.'l.'c'lnpnwm' progressive nondia-
betic renal dystuncrion, leading to chronic
renal ||1'1L||1|-_|-.|1-:l.' and failure: invernal
genital abnor malities (in female carriers)

Maberes




Glucokinase
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MODY 3

» 7commonest form of MODY (65%).
» Progressive [ cell failure.

» Presents with symptoematic hyperglycaemia
usually in 20°s sometimes in adolescence.

» Secondary insulin resistance later develops.

» I'hose at risk of developing MODY 3 have
normal insulin secretion however fail to increase
Insulin secretion with increased plasma glucose.

»> BEWARE stress induced hyperglycaemia with
FH DM.



Management

1. Aim for good glycaemic control. 14% of
adults have severe retinopathy.

2. Try diet/sulphonylureas initially.

1/3 diet, 1/3 sulphonylureas, 1/3 insulin.
Insulin needed with Tage, Tobesity.

3. Monitor HbA1lc, if >8% start insulin.

Velho. Diabetes Care 1996; 19:915-9.
Hattersley. Diab Med 1998; 15:15-24.



Case-10 year

» A healthy obese 10 yr old boy presents with
Increased thirst.

»Random BGs 7.5, 8.5 mmol/l.
» Mild asthma, becotide 400 pngm/day via spacer.

»Mother had gestational DM. Now has IGT with
fasting BG 6.8 mmol/I.

» Maternal g'mother also had gestational DM.
»BMI SDS +3, no acanthosis nigricans.



Case-10 year

What investigations should be
performed?



Case-10 year

WhHERVESHGANGRS sheuldie perfoermed?
»ICA, GAD, IA2 Abs negative.
» Serum Bhydroxybutyrate negative.

> HbA1c 5.9%.
»Fasting BG 7.5 mmol/l, insulin 30 mIU/I.

»>OGTT 2 hour value 7.9



Case-10 year

Diagnesis?



Case-10 year

Wiiatrarerthnerpessinlie undernying
GIE@RESES?

Glucokinase mutation (MODY 2)
Atypical/Pre type 1 DM.

N[@) Type 2 DM
Stress induced DM.
Steroid induced DM.



Case-10 year old

How should he be managed?



Case-10 year

IHeW: SheUldie e managed?

He doesn't really have diabetes!

Needs to trim doewn!

“Diet”.

Good glycaemic control easily achieved
as Insulin secretory capacity normal.
Minimal risk of complications.

Tage and Tobesity have minimal effect.



MODY 2 and GCK

Glucokinase:

Is the [5 cell sensor.

Converts glu—glu-6-POA4.

Mutation has Jglu affinity.

Resetting of fasting BG for given insulin secretion.
2nd commonest form of MODY
(12-50%).

Usually asymptomatic and undiagnosed.

Present from birth.

? What condition results from a homozygous GK mutation



MODY = Monogenic diabetes
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Case-3 year old

» A short 2 yr old Pacific Island boy presents with
anaemia (Hb 79 gm/l;, MCV 60).

» Noted to have random BGs of 10.2, 13.3 and
9.8 mmol/l, HbAl1c 8.2%.

»He has mild sensorineural hearing loss. He is
an adopted child.

»His mother died of unknown causes at the age
of 35 yrs.



Case-3 year old

» Diagnoesed with “type-1" diabetes mellitus
and treated with msulin.

» Glycaemic contrel was suboptimal with
HBALc values of 9.5-10.0%.

» At 4 years of age his hearing loss had
become severe.

»>One morning he was found drowsy with a
left sided hemiparesis still evident after 8 hrs,
(BG was 4.5 mmol/l at presentation).



Case-3 year old
What has happened to him?

Todd's paresis from a hypoglycaemic
selizure?

Stroke?

What investigations should be
Lundertaken?



Case-3 year old

What ivestigations should be undertaken?
MRI (Stroke)

»> GAD and IA2 antibodies (negative)

> Serum, CSF lactate and pyruvate (1)
»Muscle biopsy (ragged red fibres).

»>\WBC and muscle DNA analysis
(mitochondrial tRNA A3243 mutation)

»> Mother died of massive stroke.
Diagnosis: MELAS syndrome with DM



Mitochondrial mutations & DIV

Uncommon cause of DIM.

» Consider with DM and disease Iin other
organs without evidence of autoimmune
disease, particularly mental retardation,
deafness, unexplained short stature.

»>\Wide spectrum of organ systems
Involved and severity.

» Progressive defects.



Case-Term Baby

A term 2.6 kg Infant IS born to a
primigravid woman. Infant noted to be
Sleepy day?2.

Random BGs (mmol/l) D2 6.5
D3 7.2
D4 7.9
D5 7.8

Father Is slim and thinks he has DM
and Is supposed to be on a diet.



Case-Term Baby

Does the infant require further
Investigation?



Case-Term Baby

DEESHHENRIAREGUIE N UNErRInVestigation?
»ICA, GAD, IA2 for infant and father -ve.

> OGTT for father.
»> 8.3 mmol/l (0); 9.1 (60), 8.9 (120).

» Screen father's siblings/parents if available - with
fasting BG. Father 4.1, mother 7.1, brother 6.5,
Sister 4.2.

»Repeat BG at 1 month, 7.4 mmol/l.



Case-Term Baby

Whaistthelikely cause of the
RYPERGIYCAEMIA IR thIS IRfant?
Unrecognised sepsis.
Neonatal DM.

Leprachaunism IUGR.

Monoegenic Diabetes



Birth Weight & MODY 2

Mother Infant AL
Mutation Normal T
Normal Mutation J
Mutation Mutation Normal

Velho Diabetologia 2000; 43(8):1060-3.



Case-13 year

»A 110 kg 13 yr old Polynesian female
presents with polyuria and polydipsia.
Mother has type 2 DM.

»>BG =30
> Ketonuria 3+
»>\Weight loss 20 KG



Case-13 year

» Cervical and axillary acanthosis
nigricans.

» Tanner 5 breast/pubic hair.
» Acne present.
»BP=130/85 supine.
»Renal function normal

» Investigations:

»ICA, GAD positive



Case-13 year

\What sort of Diabetes does she have?

Relate to
1) Ketonuria
2) Positive antibodies
3) family history



Case-13 year

What sort of Diabetes does she have?

Relate to
1) Ketonuria
2) Positive antibodies
3) family history

She has AB related to type 1 diabetes and Is
obese or has ‘both” T1Dm and T2DM



i

Case-6 year

8 year old girl present with a marked bullous
eruption on 30% of her body.

Thint++, some grey hair
Started on high dose steroids for ?disorder

BG repeatedly >20 and becoming more and
more symptomatic

Severe acanthosis
No response to subQ insulin (Lu/kg/day)

Changed to |V insulin at 4u/kg/day to maintain
BG <15.



Case-6 year

« Subsequently developed microscopic
haematuria, rash faded on body and
Insulin reguirement decreased to 0.5u
/kg/hr and then stopped.

« Off Insulin BG ranged between 1.9 and 10.
« Fasting insulin >2,000 BG 5 mmol/I
*« Haematuria persisted while on steroids




Case-6 year

« 2 Unifying diagnosis
« SLE with skin and renal involvement

* Type B Insulin resistance
« Polyclonal IgG antagonistic to the IR.



M r “T”

« 3 am call, 14 year old boy Samoan boy

URTI and severe headache = CED
« CT head Normal

= LP Normal
« Nucleated cells 2, RBC 12,050
« Prot 0.39, Glucose 8.3, No Growth after 3 days.

« Blood glucose 16 mmol/l, repeat 10 mmol/I
= No urinary ketones

116 Kg and has had some possible weight loss
Acanthosis present on neck

Mother has type 2 diabetes, grandparents in
Island DM

L

L]

L]

L]



-

14 b
Mr =T
Overnight glucoses 10 and 19

Head ache just about gone, been having them
monthly for a year or so.

Poor sleep as hard to fit into bed
History

« Reflux nephropathy with L nephrectomy,
hypertension & long standing microalbuminuria

= Albumin/Creatinine ratio 49.7

Has not been taking the lisinopril prescribed
No glucose in urine 18 months earlier

Mother T2Dm on insulin, no compilations known, no
renal disease

? Any additional thoughts to your diagnosis



M r “T”

» ExXam:

« [all" and' muscular bey, moustache, quiet, not
VEry overweignt.

= NO acanthosis.
« Height 191 Weight 116
= BMI 29

Weight loss from 130 to 116 kg
« Tests awaited

= Fasting insulin Awalited
« Hbalc 10.1%
= Lipids N, LFT N

= Pre type 1 DM Abs Awaited



M r “T”

« Treated with'insulin'to normalise BG
« Inlight off HbAlc and renal abnormalities
= Await Pre-type 1 DM Abs then consider other

* Results
= Insulin 15.0 mIU/LL
=« Glucose 9.2 (HOMA 8.6)

« Diagnosis and treatment options please.



M r “T”

« Stabilised well'on 1 u/kg/day insulin

*« Results

s Anti GAD antibodies >250 U/ml H 0-10
= Anti IA2 antibodies >400 U/ml H 0-15

« [ype 1 DM



