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Complications may affect your:

Eyes

Teeth
and gums

Heart

Kidneys

Sex organs

Blood vessels

Nerves

Feet







Fasting Blood Glucose

DM
. ;G > 126 mg/dl on 2 occasions

\P Diabetes
~
i. / tmpaired fasting glucose (IFG: 100 - 125

rﬁb/dl)

1) /\1mpa|red glucose tolerance (IGT: 140 - 199
‘mg/dl)
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Diagnosis of Diabetes

(SR il 8 - (oaas (T
o3 Slada L 5 - Ly b AT
A

Leid) (ol 58 - s 5l L[]

OJs sl

13 s ]

v gie g il 8]







Y &9 b

g (0 o8l (gl Cuoglio Cle 4 ¥ gg Syl

buwgi pdgmd] 0dlaiwl 40 a9 3,10 399 gl ol w2 gylow (! gL

(\g 2,15 3939 JWST e gl

N

—

~ . & = . v, <

\ /-/r__..»)l.: S Y S (SN g Mmd 39 A8LS! jlad Yaome yllows pIl]
c ?/}ﬁ

03 (58 1y e &9 ol @ Yo Jlad s ShelS bl Il
N\

\}w slow 4 (Glowr ol 5952 53 Jidd Jolge aloa 1 S g (Slo ool

-

—-—-—T '



ol il 58] Sl 33 50 45595 oy 32 T £95 Cubid Egam 839 ol
Sl jlow 4 Mol (YL jhas (o520 13 T g9 Cobd 4 Wio gaudliped (Lol
(\g M (§94lS 9 (595 - (ol

-~
% e~ Al gg5 L ol low XS 0 Aoy (ADA) \&1;.0‘ Cobd ool

3 TR
) 9 Sylow 900 53 gt (5] @385 Cu g ¥ 1l
~
” N

el A1 (gl A da Co g )b (JSS G obe £ o g



: oy lo,d Clanl

Cewlio b ()lgi (o0 1) sol (af 39 Bads Jlo b gehaw &y S35 (455 8 s
w9 a8 swals (glag,ld b (gl b (15559 9 (BLy 13 5w
D,S

Do Lats Ae—YYe

Vo
B
. s = - _
7\ Do (535 gl cuw Job 4> comnlS gt
J- 2,15 (gl 0559 Caond] 0L

11



R PPTRCIRTY
A Aalgs Culy YoSwlgg Sue 2)lse (Rl Cusly (o5 (slain) s J ST

30 JolSS g aly dgw a8, i 0 Wule BB 58 Wb Glow dul w4 Coundl]
"‘5 Sl ylow (o 9 (B3 ya 9 (513, 53 5L Gl 81 (llgagi 9 295

Do 8,5 S

bg.a).a ung MM Ja.o U"“?"“", LY Joy).o U")‘?‘c )9)4 )‘ ..\Ms‘_s.&wD

A)
~ IS v '
N 25 (G St (19339
W&sr‘”—‘ byl j> ;50 (sl RDA (g9, 52 gloal «oiigp ol 3,90 530
)- e hals +/5 g/kg



ol Caod] Pl Sl 31581l 33 459 J ST

ol o s (5L 3590 (55591 51 JoS S JELS YOe-De+) I lawgio Cudgusme Sl

(\ (b A1 8l ok 1y SFA j3 s o5 850 18 ol S pulad
Al

%
-

g (o0 dpogi Glylow (nf 812 (S Cled Lol 331 (ool

& Gogadag 0o 3ly 3181 )3 0,5 9kS 08 Gl 4 bawgio (39 (A Syl
S (B ¢ Ld s o cont) (yous  somndlS omsd Consl y3 ccunsl Wbl Lows
~
” N MWy IC TV Y| TR

\)M o Sb 2l plsl bl (YO YU BMI)b jie (Sla 4y Wi 31,31 ja0
< 2l (595



ylas gMbl 3gd g4low 1 1! gl L 7O [

L3 Slyangr,S 059 sl mie (1A (Slb daeg @991

(\Q Bowi ood Biin ol dusg gl

-
% ey 05 PRy €I Gl S 9 (598 Sl Lo alis Slegdhy 0]
=

O o
Al ws (! (812 15 oo (5 Al pud (Sl o 9 W Ogwo 31 5 w2l
.

e | 14



Sl RDA Lo 3,100 2959 (Slg s a5 (63,190 33 gy & 3L

ol (0,5 TYA) Wl 31,81 Jho (0> 1,381 3 (8L )3 pund (gt dmogi

(\g g 03wl Jokomo (old wud 51wl Sl ol
- A
\ il MUFA £45 51l (o8l 50 (02 sl
~
/.‘/('-,’V“\
- \/j\t AL 7Y+ 5l S SFA imQ300 p5 58U 50 Jg S oy a0l
. * - > .
™\ Do o0 gl DASH  olis 3,0

\597»5'9-»5 Sul Ko s (g 5k JoSo 4 (G5l B Jl e o W aoling 3590 p3

) A ke 9955 9 oL 2 o Ly ALl



The Plate Method
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I. Breakfast: 15 %

(L) ii. Snack: 12.5%

\ ;;’./.T'l/.i.ii. Lunch: 25 %
N B X

\ v/ Snack: 12.5 %

A \ v/ Dinner: 25 %

~
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vi. Snack: 10 %
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high fibre/ wholemeal
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Nutrition Facts -
Serving Size 1cup (402) *
Serving Per Container 3

Amount Per Serving

How to Read a Nutrition Label

The serving size for the
ood s 1 cup.

Calories 75 Calories from Fat 27

There are 3 servings or 3
cups in this containar.

%% Daily
Value®

Total Fat 3 g 2%

Saturated Fat0g 0%
Cholesterol 0 mg B
Sodium 300 mg 494

Total Carbohydrate 10 g 3%
Dietary Fiber 5 g 20%

Sugars 3 g

The total carbohydrate
tells how mamy grams of
carbohydrate are in 1
Serving.

Protein 2 g

Witarmin A B0% - Vitamin C80% - Calcaurm 4% - Irdn 4%

* Percart Daly Vakses and based on a 2,000
cakyrie died. Your daly values many e higher o
bt bpeinCing O youT SRk Miids:

oo 2000

Total Fat Loss than
Lass Thaan
Chadasbors!l  Loss an
Sodiurm Laas than
Total Cartorrdrate
Cratmry Fibsar

Calorios paer Qrame
Fatg =

Sugar iz already included
im the total carbohydrate
amount. This value shows
the amount of natural or
added sugar,
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Nutrition Information

Per serving Per 100g

ENERGY 1462kJ 975kJ
351kcal 234kcal

PROTEIN 100g 7.0g
CARBOHYDRATES 28.2g 18.8¢

‘ of which sugars 3.0g 2.0g
of which starch 25.2g 16.8g
FATS 21.2g 14.2g

of which saturates 7.69 5.1g

of which monounsaturates  10.9¢ 7.39

of which polyunsaturates 2.7g 1.89
FIBRE 1.6g 1.1g

m |SODIUM 0.6g 0.4g
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BMI=31.2
AIBW= 67
BEE=1525

=458
f‘?g 198
. fE§_2180
\wl 80-500=1700=Prescribed Energy
TN7-18% PO~ 67701
309% Fat...57gr
52-53%GHO...221gr

@

@

@

Breakfast: 15 %, 33gr
CHO

Snack: 12.5 %, 28 gr
Lunch: 25 %, 55 gr
Snack: 12.5 %, 28 gr
Dinner: 25 %, 55 gr

Snack: 10 %, 22 gr
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TAELE 9-8 Insulin Onset, Peaks, and Duration®

Insulin Type Begins Working Peaks at Ends Working in
Rapid, Bolus

Humalog (Lispro) 15-20 minutes 30-90 minutes 3-4 hours
Movolog (Aspart) 15-20 minutes 40-50 minutes 3—4 hours
Short-Acting

Regular {Noveolin R, Humulin R) 30-60 minutes 80-120 minutes 4—6 hours
Intermediate-Acting

NPH 2-4 hours &6-10 hours 14-16 hours
Lente 3-4 hours &-12 hours 16-18 hours
Ultralente 4-6 hours 10-16 hours 18-20 hours
Long-Acting

Lantus (Glargine) 2-3 hours Almost no peak; flat achion 18-26 hours

throughout duration

\
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Insulin Types

Novolog, Humalog

Lantus, Levemir
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Hours after injection
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CHO distribution in meals/snacks for Insulin-dependent

diabetic patients

*Breakfast: 15 %
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\ °Snack: 12.5 %

\n"*-sf)r'éck: 12.5%
\
\_ \ *Dinner: 22.5 %

N

*Snack: 15 %
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Sweeteners

* Nonnutritive sweeteners are safe when consumed within the acceptable
daily intake levels established by FDA:
* Acesulfame potassium (Sunette®)
. Alltame
spartame (Equal®, NutraSweet®)
[\ * Neotame
ccharin (Sweet ‘N Low®)
e Sucralose (SpIenda®)



Herbs and Supplements in Diabetes Management

* Herbs and botanical supplements should not be used without discussing
with the physician.
» Aloe vera

* Alpha lipoic acid . _
o Antioxidants *Essential oils

*Gamma linolenic acid
*Garlic

*Gingko biloba
*Ginseng

*Guar gum

% *Magnesium
\/\_ *Turmeric

| *Vitamin D

— eZinc
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One Carbohydrate Choice (15 g CHO):

- Grains, breads, cereals: 30 g bread (1 slice bread, %
large bagel, 6 tortilla); 1/2 cup cooked dried beans;
1/3 cup rice; 1 cup soup; 1/2 cup cooked cereal.

/7 ¢n  *Milkand yogurt: 1 cup milk; 2/3 cup unsweetened
Pl yogurt (180 cc).

~ N / _, * Fruits: 1 small fresh fruit; 1/2 cup fruit; 1 cup
\ .5 cmelon or berries; 1/2 cup fruit juice; 1/4 cup dried
= fruit.
\ s Sweets and snack foods: 4-6 crackers;1 thsp sugar

\ % or honey; 1/2 cup ice cream.

* \Vegetables: 1/2 cup potato or corn; 3 cups raw
—=_ = vegetables; 1,12 cups cooked vegetables.



*Most women need about 34
carbohydrate choices (45-60 g CHO) at
each meal;

*men generally need about 4-5
carbohydrate choices (60-75 g CHO) per
meal.

e Active young women may need 2500
kcal, or about 75—-90 g CHO/meal;

ean active young man who needs 3000
kcal/d may need 90-100 g CHO/meal.

e Use 1-2 carbohydrate choices (15-30 g
CHO) for snacks.
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12 /0N

Before
« Include 5 minute
warm up

« Check blood 44
sugar

After

e Include 5
minute cool
down

» Check blood
sugar
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LOW BLOOD SUGAR

Hypoglycemia

Signs and Symptoms

BLURSID ViSiOMN

EXTREANE T DNESS AND PALENESS

(B2 ]
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HIGH BLOOD SUGAR

Hyperglycemia

Signs and Symptoms:

FREQUENT BED WETTING

60
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Treatment

] Treat when blood glucose level is <70 mg/dL with 15 g of liquid or

fat-free sources of glucose or carbohydrates (CHO);
[E-wait 15 minutes and retest, then treat with another 15 g of CHO if

st%ll 70 mg/dL.
o Al
\\3 Iuate blood glucose after 1 hour.

/"/
d__tng plcgtém to carbohydrate does not affect the glycemic

re oye\‘and does not prevent subsequent hypoglycemia, but adding

Q/ay retard and then prolong the acute glycemic response.



Treatment

* Goal is to normalize the plasma glucose level as quickly
as possible

. K{I d Hypoglycemia: 3 glucose tablets, % cup fruit juice,
.. 1.tablespoon honey, 5 lifesavers candy, %2 to % cup
y . 5
sr, ular soda, 1 cup skim milk

N
r y

| ré;g‘-é‘ Hypoglycemia: Larger amount of CHO that
Qgﬁdly absorbed

re'Hypoglycemia: IV glucose or Glucagon (1mg)



Outline

*Background

f’*( *Types of insulin
) *Insulin types and approximate action
v A ﬁ./... *The 450/500 rule
\_w *Insulm sensitivity factor
\ —$Solving some cases with insulin

\—/\ | Injection

| —

—————



* Plasma concentration and/or action of the GLP-1 and GIP are
reduced in patients with type 2 diabetes. Consequently, the

potentiating effect of these hormones on insulin secretion is
gr duced. This alteration is termed "reduced incretin effect" .
-~ 5

N
G
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Background

* Advanced carbohydrate counting:
latching the amount of carbohydrate with an
Cgﬂ/p}ropriate dose of insulin (usually rapid acting)
f{ﬁts &

Impro'ées glycemic control

e‘lf)?m evaluating the impact of CHO intake and
d-Choices on blood glucose

{elp in setting nutrition goals

Gupta et al., 2017



Types of insulin

* Rapid-acting:
(“ Taken before a meal.

(.S sed with longer-acting insulin.
-

X A~
¢

JakenAb: |
aken ut 30 minutes before a meal.
ith longer-acting insulin.

Re
Sul
. ir
—
~
—
use’s food & the Nutrition care process, 14th Edition 70



Types of insulin (cont'd)

Intermediate-acting:

] Covers glucose elevations when rapid-acting insulins

top working.
(\DS(O ten combined with rapid- or short-acting insulin
W et .
\% Usually taken twice a day.
.

"

[] ()fte‘n Is combined, with rapid- or short-acting
insulin.

\gk]’éose levels when rapid-acting insulin stop working.
J-

__mirause’s food & the Nutrition care process, 14th Edition
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Insulin types and approximate action

Usual Effective

Type of Insulin Onset of Action Peak Action Duration Monitor Effect In
Rapid-Acting
Insulin lispro (Humalog] <0.25-0.5 hr 0.5-25 hr 36.5 hr 1-2 hr
Insulin aspart (NovoLog) <0.25 hr 0.5-1.0 hr 3-b hr 1-2 hr
Insulin glulisine {Apidra) <0.25 hr 1-15 hr 3-b hr 1-2 hr
Short-Acting
Regular (Humulin R and Novolin R) 051 hr 23 hr 36 hr 4 hr {next meal)
Intermediate-Acting
NPH 24 hr 4-10 hr 10-16 hr 8-12 hr
Long-Acting
Insulin glargine (Lantus} 24 hr Peakless 20-24 hr 10-12 hr
Insulin determir (Levemir] 0.8-2 hr (dose depen- Peakless 12-24 hr (dose depen- 10-12 hr
dent) dent]

Mixtures
70/30 (70% NPH, 30% regular) 0.5-1 hr Dual 10-16 hr
Humalog Mix 75/25 (76% neutral prot-  <0.25 hr Dual 10-16 hr

amine lispro [NPLI, 256% lispro)
Humalog Mix 50/50 (50% protamine ~ <0.25 hr Dual 10-16 hr

lispro, 50% lispro)
NovoLog Mix 70/30 (70% neutral prot-  <0.25 hr Dual 15-18 hr

amine aspart [NPA], 30% aspart)

—

__—_fuse’s food & the Nutrition care process, 14th Edition

72




Action profiles of insulin analogues

R 2 b — A . —_—
\omn Tdal = M -~
Aspart. liIspro 4-b hours
| :

Plasma
insulin

levels Ultralente 18-24 hours

Glargine 24 hours

= e e e e e e e
10 11 12 13 14 15 16 17 18 19 20 21 22

Hours

e
23 24




How to calculate insulin/carbohydrate ratio?

* Method 1:
Using dietary record
C&Determining the best ratio
:b nsulin (units) for each unit of carbohydrate (CHO):
/‘ggutjrﬁéumt in every meal/ CHO (unit) in every meal
ethod 2: daily units of Regular insulin

\Iday-in (unit) for CHO (1 unit): daily Regular insulin/
Ily mean CHO (unit)

— ‘! Scheiner et al. 2007

—/‘f ‘
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\\ﬁﬂe of 450/500



The 450/500 Rule

* Estimates amount of carbohydrate covered by 1 unit
of rapid- or short-acting insulin

/ & larify “Body Carb Factor”

%%n/calculate carbohydrate for recommended insulin

sage )

-45&& for Regular
for rapid acting insulin (NovoRapid)

J
. Scheiner et al. 2007

| ——

——
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Insulin-to-Carbohydrate Ratio

Sl s g3 S HlaEa 2350 TDD _p arlli 500 ;538
\_quj\_w\\_qjj.w.dhdjjqu;\j1 L oad pala (i g
f ,.\ \ A ) 9 o

/l,
~\=
NS 500 Rule: 500 divided by TDD

‘Example 500 / 50 = 10 Insulin to carb ratio =
Lufor 10g



Example

* A man takes 40units
V7 Novorap|d(A M)=8
." -*vaorapld(PM) =6

) J/ahtus(PI\/I) 26

<500 divided by 40 (total dose) = 12.5 (grams of carb
ccvered by 1 unit of insulin).

A M~ 8x12.5=100
\°PM . 6x12.5=75

L



FOe ool

a5 S boad sala (il 5y Gy 50 S Hlse 35k TDD o apessi 450

— Regular ¢ s
‘/ Example :
| ] :
re A}man takes 46 units
-~ - 8
-\, *Regular (A.M)=6NPH(A.M)=18

~_+Regular(P.M)=6NPH(P.M)=16

\ -456~divi'g|;éd by 46 (total dose) = 10 (grams of carb covered by 1 unit
Yof insulin).
« AM 6x10=60

\ « P.M 6%10=60
—
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Nl 1S b g guil 4 Camlu>

1800 rule Novorapid/Apidra
1800 divide by TDD= mg/dl drop in BG

Example 1800/50 = 36 mg/dI

Insulln sensitivity ratio = 1u for 36mg/dI

N6

\, 1500 rulé Regular Insulin

1500 divide by TDD=mg/dI drop in BG
Exa‘mple 1500/50 = 30 mg/dI

\ Insulm sensitivity ratio = 1u for 30mg/dl



Examplel:

* A woman takes 15 of Novorapidand 25 units of NPH
per day, for a total daily insulin dose of 40 units.

* her insulin sensitivity factor is 45 mg/dL(1800 divided
by 40).

/ }» * Her blood glucose will be lowered by approximately
~' 145 mg/dL for every unit of Novorapid she takes.
o’

\J Example 2:
\ A mah takes 20 units of Regular and 25 units of NPH
daily, for a total of 45 units per day.

\ His«insulin sensitivity factor is 33 mg/dL (1500 divided
~-by 45).



The 450/500 Rule

* @ The 450/500 Rule is useful only for people
* with type 1 diabetes

(\g People with type 2 diabetes usually produce

., [*some insulin naturally, plus resistance to
J o,

S — -

N\

N\
-4

—-—’T '
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The 450/500 Rule (cont'd)

» Useful only for people with TIDM

f\gople with T2DM usually produce some insulin

turally, plus resistance to insulin
5 L,
~

otes

e'should know total daily dose of insulin (TDD)

G’

_ ‘#Scheiner et al. 2007

~
N
N
'



Example for the 450 rule

e Used for regular insulin
. Example A man takes 46 units

) Regular (A.M)=6 NPH (A.M)= 18

Regular (P.M)=6 NPH (P.M)= 16
. Iw,;@d by 46 (total dose) = 10 (carb (gr) covered by 1
it of méuhn)
AM 6x10=60 gr CHO
P.M 6x10=60gr CHO

\‘
.~
| —



Example for the 500 rule
* A man takes 40 units insulin:
* NovoRapid (A.M)=8 NPH (A.M)= 14

(«lglovoRapid (P.M)=6 NPH (P.m)= 12

n
divided by 40 (total dose) = 12.5 (carb (gr)

(\(q/dgb*l unit of insulin).

*Car -tof}\sulm ratio is 1 unit of insulin for every
12. MS of carbohydrate.

\/, AM 8x12.5=100 gr CHO

y P.M 6x12.5=75 gr CHO

_.—-—'T‘



Insulin Sensitivity Factor (ISF)

* Rules to calculate:
The 1500 Rule estimates the point drop in mg/dL for every unit of

r\f ular insulin taken.

-V A
§ . 1800 Rule estimates the point drop in mg/dL for every unit of

idsacting insulin taken
B
, \n \

\)\j

90



Example 1

A woman takes:

15 units of NovoRapid and 25 units of NPH/day
taI Daily Dose (TDD)= 40 units.

A,

« sEfingsensitivity factor: 1800/40 = 45 mg/dL
~— “/ﬁ; |

, 45 mg/dL glucose level for every unit of




Example 2

* A man takes:
(\SZO units of Regular and 25 units of NPH daily

2ISF

wer:

-
\ggr’nzsqnsmwty factor:

1500/TDD: 1500/45=33
\1,33 mg/dL glucose level for every unit of Regular.

\/

| —

,



Casel

A subject injects 4 units NovoRapid before each meal
and 13 units Lantus at night

* Goal glucose level: 130 mg/dL

(\ meal glucose level: 90 mg/dL
*S

15 spoon tables rice

gr butter
? How many doses of
\100 gr meat NovoRapid before

1 bowl yogurt lunch
\/ 1 tomato

93



Answer (Case 1)

TDD: (4*3)+ 13=25 units
500/25=20 gr

’ éﬁ:it insulin covers 20 gr carbohydrate
‘V . —
\\Q * SF: 1800/25= 72

’ﬁfnﬁwlm reduces glucose level by 72 mg/dL

S

9 rr{g\@L -130 mg/dl= - 40 mg/dL glucose level

\‘ Should reduce insulin by 0.5 unit



Case 1 (cont'd)

. Carbohydrate in lunch: 4*15= 60 gr carbohydrate

B sed on rule 500 for this subject:
n|t insulin covers 20 gr carbohydrate

\

//\
\/3 unit insulin -0.5= 2.5 unit NovoRapid at lunch



Case 2

A subject injects totally 34 units NovoRapid & Lantus

’ (‘%al glucose level: 100 mg/dL
W (]

% e-meal glucose level: 226 mg/dL

B
~—d “/0_,;

\any units of NovoRapid before meal with 60
gr carbohydrate?



Answer (Case 2)

1) 500/34= 14.7
(\{ unit insulin covers 14.7 gr carbohydrate

¥
N 2)'1800/34=52.9

fq/ﬁwlm reduces glucose level by 53 mg/dL

S

. IdEB?e' level is 126 mg/dL higher than target

"
\* 126/53=2.3 units more insulin

=% # 4 units for 60 gr carbohydrate + 2.3= 6.3 units Novo




Case 3

* A 40 year old woman with diabetes:
* Height: 172 cm
ight: 72.5 kg

? Ic/ul{bion of insulin dose and carbohydrate

M— ‘f Gupta et al. 2017

,



Case 3 (cont'd)

1. Calculating Total Daily Insulin dose

(\gDI = 0.55 x Weight (kg)

F}S x 72.5 = 40 units of insulin/day

—

N,

7. Balewlating Basal and Bolus Insulin dose

/{\.

B I@sﬁlin dose = 50% of TDI

\;Q‘/odf 40 units =20 units to cover total mealtime
10/day
— # éupta etal. 2017

2

_.—-—T



Case 3 (cont'd)
3. Calculating ICR / CHO Coverage Dose

3.1.By 450/500 Rule
rﬁgo Rule for Users of aspart, lispro
+TDI : So, 500 +40 = 12.5
%

Users of Regular Insulin
0—TA!3b So, 450+ 40 = 11.2 for regular

\?

Gupta etal. 2017

100



Case 3 (cont'd)
3.2. By Body weight
So, 2.8 x (72.5 kgx 2.2) + TDD=11

rwve. 1 unit of insulin will cover approximately 11 grams
0

g rbohydrate
oA
~

/‘f
5 N
'Ea-l'cu];ﬂ%ﬁg CHO coverage at particular meals

Ca vdrate (gr) in the meal + Carbohydrate (gr)
disposed by 1 unit of insulin
— F Zupta etal. 2017



Case 3 (cont'd)

* 5. Calculating Correction Factor (CF)

F=1700/1800 = TDI
31700 +40=42.5
-

0+40=45

N
f‘l{nﬁﬁf\@\sulin will drop glucose level by 45 mg/dlI
*50 mg/d|)
Di

( rehce between actual blood glucose level and target
bloel glucose level) +correction factor

_—
-~

W GUpta et al. 2017
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