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PINH NGHIA

N
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- Bénh man tinh

- C6 yéu to di truyén
- Do su thi€u hut insulin tuong doi hay tuyét doi
Dac trung :

Tang duong huyét, cac rdi loan vé chuy€n hoa dudng,
dam, m&, khoang chat

" -Dé nhiém trung
)

- -Céc bi€n chling cap va man tinh



DICH TE HOC

S6 luong
Thé gi6i Tay TBD
1995 135 triéu
2007 246 triéu ~ 67 triéu
2025: 333 triéu ~ 76 triéu.

(Theo International Diabetes Federation (IDF))



DICH TE HOC

| Prevalence estimates of diabetes, 2007

SOURCE: DNARETES ATLAS THWED ECYTION, © INTERMATIOMAL [MABETES FEDERATION, 2006



4 CHAN POAN
(F

- Bi€u hién 1am sang
- Can lam sang
Xét nghiém chan doan (dudng huyét)

Xét nghiém danh gia va theo doi (HbA,C,
lipid huy€t, dam niéu,...)



Chén dodn dua vao két qua do dudng huyét

o4

Dudng huyét bat ky
> 200mg/dl + céc triéu chimg ting duong huyét
= Puong huyét lic déi

- <100 mg/dl : binh thuOng

- > 100mg/dl va < 126mg/dl ( nhung OGTT binh thudng) : ROi loan
dudng huyét doi

- > 126mg/dl (7,0 mmol/l) : Béi thdo dudng

"Nghiém phap dung nap glucose (OGTT)

- < 140 mg/dl : dung nap binh thuGng
- > 140mg/dl va < 200 mg/dl : ROi loan dung nap glucose
- > 200 mg/dl : Pai thdo duong



Phdn biét PTD type 1 va type 2

Type 1

Type 2

Tuoai khouii beanh niean hinh

<30

> 40

Kieau xuaat hiean beanh

Noat ngoat

TOg tog

Liean hea gen

Nhiedm saéc thea sod 6

Théb6gng khoang
xauc Aonh

Tyt leda cugng maéc beanh trean 2
anh cho em sinh foai cugng
troung

# 50 %

# 90-100 %

Yeau toa lagm xuaat hiean beanh

Baat th66gng miean doch

Maé&p phi, cao tuoai

Caan naéng

Binh tho6agng hoaéc gaay
(20%)

Maap (80%)

Insulin huyeat toong

Khoang cou, it

Binh th66eng, cao,
thaap

Nieau tro baeng insulin

Caan, baét buoac

Cou khi caan

Nhieam toan ceton

Dea b0

it cou kha(i naéng

Tauc duing cuiia thuoac viean tro
fiaui thato n66eng

Khoang faup éung

Cou Aaup 6ung

Tyt led maéc beinh (Myo)

10 % beanh nhaan NTN

90 % beanh nhaan
NTN




Thi tu
can thiép
théng
thudng

Tién trién
lam sang
dién hinh

Giam
dung nap
glucose
va de
khang
insulin
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Dién tién 1am sang dién hinh cla DTD type 2

Nam
4 7 16 20
Thuée Phoi hap cac _
kiéng uong thuoc uong Insulin
+ tap
Xuat Chan  Cacbien Cac bién ching Bénh tién TW
hién doan  chung mach mau nho trién hon vong
bénh bénh mach tien trién hon +
DTD bTD mau nho  bénh ly tim mach



Hemoglobin gan k&t Carbohydrate
Carbohydrate-linked haemoglobins)

L$ 1
H 11: = fructose 1,6 diphosphate

HbA,., = glucose 6 phosphate

HbA,, unknown carbohydrate

HDbA, . glucose to NH,, terminus

valine of beta-chain
haemoglobin

\

,

J

20-40%

60-80%



Hemoglobin
o-chains

Li 1
a HbAlc

B-chains

Glucose

Khai niém
Glycated hemoglobin phan anh DH trung binh trong vong 8 -12
tuan trudc do.

1979 Koenig et al, N Engl J Med
-Correlation of glucose regulation and HbA . in diabetes mellitus



Q 1
1

- Glycated hemoglobin phan anh DH trung binh trong vong 2-
3 thang trudc do, tuy nhién nghiéng v€ phia cac gia tri PH

gan nhat.

# 50% gia tri HbAlc: 30 ngay trudc
# 25% 60

# 25% 90

- Do su' pha hly va thay thé tu nhién HC cUa cO thé
(khong mat dU 120 ngay dé€ thay th€ hoan toan 1 loat HC)

http//www.metrica.com/3medical/hemoglobin-m.html



" Glucose + HbA, C:

ki § ()Chém _
(2) Khong hoi phuc

(3) Khong qua trung gian enzym

(4) Lién tuc trong sudt doi sdng HC
(5) Tuong Ung vOi Glucose mau

= Ung dung trong lam sang

‘Sugar memory’

= Két qua HbA, tuy thudc:
- TuGi ctia HC
- Luong Glucoese trong mau (trudc, sau aén)



Tuong quan HbA1c va glucose

\* 1 Approximate Mean Plasma Glucose
*(%) mgldL mmol/L Interpretation
4 65 3.5
5 100 5.5 Non diabetic range
6 135 7.5
7 170 9.5 ADA Target
8 205 11.5
9 240 13.5 Actions suggested

Mean plasma glucose (MPG) = 35.6 x (HbAlc%) - 77.3
(mgldL)

Mean blood glucose (MBG) = 31.7 x (HbAl1lc%) - 66.1

mg/dL)

Diabetes Care 25:275-278, 2002.




HiAlc lién quan dén Puong huyét sau an

B
L

HbAlc < 7,3%: # 70% DH sau an

7,3%< HbAlc < 8,5%: # 50% DH sau an
8,5%< HbA1lc <10,2%: # 60% DH doi
HbA1c >10,2%: #70% DH doi

Khi HbA,_ < 8.5%, mUc PH gop phan chu yéu la PH

sau an
Khi HbA,_> 8.5% muc PH anh hudng chinh la PH déi

Monnier, Diabetes care 2003, The DECODE study group, Lancet 1999



Cac yéu t0 anh hudng dén két qua HbAlc

v’ Lién quan dén Hemoglobin:
.M  Thay d6i di truyén (Vd. HbS, HbC), Hb bi bi€n d6i (Vd. Hb bi
\

carbamyl héa & BN suy than, Hb bi acetyl h6a & BN udng nhiéu
aspirin): c6 th€ anh hudng dén do chinh xac HbA c
v POi song HC ngan:

Bat ct tinh hudng nao lam d&i séng HC ngan lai hay lam gidm tudi
tho trung binh cla HC (Vd: mat mau cap, thi€u mau tan huyét) sé
lam két qua HbA1c thap gia
v’ Cac yé€u t0 khac:

Vitamins C, E dugc ghi nhan lam ha thap giad két qua HbA c, c6 1&
do Uc ché su glycat héa Hb

Clin Chem 2004;50(S6): A110



Huéng dan thuc hanh 1am sang vé PTP
Muc tiéu ki€m soat PH

HbA, Range
> Ideal 4.5 -6.4
(non-diabe tic levels)
> Optimal 6.5 -7.0
(targetgoal for majority of
patients)

» Suboptimal 7.1- 8.0

(adequate for some patients)

» Unacceptable > 8.0

(action needed in all patients)
http:// www.moh.gov.sg/cmaweb/attachments/publication/diabetes.pdf


http://www.moh.gov.sg/cmaweb/attachments/publication/diabetes.pdf

Cdc bién chlng cia PTP

ma Bién ching cap :
- H6n mé nhi€m ceton acid
- H6n mé tang ap luc tham thau
- Hon mé ha dudng huyét
Bi€n chiing man :
+ Bién chiing mach mdu 16n:
- Bénh mach vanh
- Tai bién mach mau ndo
- Bénh mach mau ngoai bién
+ Bién chlmg mach mdu nho:
- Bénh vong mac
- Bénh than
- Bénh than kinh



Cdc bién chlng cia PTP
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Ban chan Charcot

Loét chan do PTD



$ NGUYEN TAC PIEU TRI PTD
B
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") Ché d0 an — dinh dudng

“ITap luyén th€ luc — van dOng

IThudc




4 MUC TIEU PIEU TRI PTD
B
A

- Ngin ngUa tri€u chlng tang dudng huyét

- Gif cn nang ly tudng

- NgUra va lam cham bié€n ching (binh 6n dudng
huyét)



4 MUC TIEU PIEU TRI PTD
B
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" MUc tiéu cU thé

Lyu tooiing Chaap nhadn
N6ogng huyedt lulic fioli | 80-120 my/dl <140 mg/dl
N6Ogng huyedt sau aén 80-160 mg/d| <180 mg/d|
HbA,C (BT : 3,5-5,5 %) <7% 7-8%




4 MUC TIEU DPIEU TRI DTD
‘01

" MuUc tieu sau cung
- Tré em phat tri€n binh thuGng

- Khong bién chiing
- SOng binh thuOng



4 MUC TIEU DPIEU TRI DTD
‘01

= Muc tiéu thay d0i theo tinh hudng

Pudng huyét trudc an tU 80-120 mg/dl va HbA,C <7 % :
Tubi tré
Biét nhan ra cac triéu chling ha dudng huyét
Khoéng ¢ cac bénh 1y, nguy co kém theo

Pudng huyét trudc an tUr 100-120 mg/dl va HbA,C <8 % :
TuOi gia
Khong nhan ra cac triéu chling ha dudng huyét
C6 nhiéu bénh 1y, nguy c0 kém theo



MUC TIEU PIEU TRI PTD

L_ x¢ 1

Recommendation-
ADA 2007

Nguoan HbAlc NH khi fioui NH 2g sau aén
Asian-Pacific type2 < 06,5% [(4,4-6,1mmol/l |4,4-8,0mmol/L
Diabetes 80-110mg/dl | 80-145mg/dI
Policy Group-2005

Global Guideline for <6,5% |<6,0mmol/L <8,0 mmol/L
Type 2 Diabetes < 110 mg/dl | <145 mg/d|

( IDF ) 2007

Diabetes Care < 7% 5,0-7,2mmol/L | < 10,0mmol/L
Clinical Practice 90-130 mg/dl | < 180mg/dl




$ PIEU TRI PTD
A1
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" Ché do an

- X4c dinh sO can nang 1y tudng (cong thlc Lorenz)

Can nang ly tudng (kg) = T-100 — (T-150)/K
[ v6i T chiéu cao (cm); K=2,5 cho n{r va 4 cho nam]

- Tinh sO Calo can thiét trong ngay

Gaay Trung binh Maap
Lao fioang nhei 35 30 25
Lao fioang viga 40 35 30
Lao fnodng naéng 45 40 35




$ PIEU TRI PTD
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" Ché d0 an

- Phan phoi b(ta dn va chon loai thlc dn

1.200 — 1.600 Calo : chia 3 bUa
2.000 — 2.500 Calo : chia 4 b(ra
> 3.000 Calo : chia 5-6 bUa

30-35% E dugc cung cap dudi dang lipide (dau mJ)
45-60% E dugc cung cap dudi dang glucide (dudng phlc va chat x0)
15-20% E dugc cung cap dudi dang protide (thit ca, dam thuc vat)



PIEU TRI PTD
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* Luy€n tap thé luc

- Lua chon chuong trinh tap luy€n phi hop v6i thé luc, tudi tac, bénh 1y
di kém. Phdi tap déu dan.

- Can diéu chinh ché d6 an udng va thudc khi tap luyén

" ThuOc



TAM SOAT PTD

Q )
\\ill

ADA khuyén cdo nén tam soat DPTD & cac bn > 45 tudi, BMI = 25
kg/m?

Neén tién hanh kiém tra mOi 3 nim.






NGUON GOC
)
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- Insulin c6 ngudn goc tir dOng vat dugc trich tinh tU tuy
tang bo hodc heo. Hién nay khong con dung nhiéu.

- Insulin ban tdng hop: thay thanh phan acid amin khac nhau
& bo hay heo bang thanh phan acid amin tuong tu insulin
ngUuai.

- Insulin sinh tGng hop bang cong nghé di truyén hoan toan
giOng insulin nguoi (tdi tO hgp t&r DNA cUa E. Coli).



Insulin do t€ bao B cla ddo Langerhans tuy tiét ra dudi
dang proinsulin. Sau d6, proinsulin bi phan gidi thanh insulin
va C-peptid.

Insulin 14 1 polypeptid gém 2 chu0i :chudi A c6 21 acid
amin, chuOi B c6 30 acid amin, hai chuOi nay ndi v4i nhau
bang cau noi disulfur.

Insulin bi phan hly chU yéu bdi gan (50%), than. Do dé,
khong thé&{ dung insulin bang dudng udng.



TAC DUNG SINHLY

Insulin-Mediated Regulation of Glycogen metabolism

Glucose

Insulin ———e

"

insulin receptor Xx Glucose
GSK3 PKA \

Glucoses-P
PP1 ; glycogen synthase
. UDP-Glucose
Glycogen PT@E%EE _.
lucose-1-P

copyright 2003 M King




4 TAC DUNG SINH LY
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Gan :
Giam phong thich glucose
Gidm sinh thé ceton

Tang tOng hop triglycerides va
VLDL

Tang bat gilr kali.
co:
Tang bat gilr va st dung glucose
Tang tOng hop protein
Giam ly gidi protein
Tang bat gilr kali



4 TAC DUNG SINH LY
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Mo mo:
Tang tOng hop md tUr acid

béo

Giam ly giai m& thanh
acid béo

Tang men lipoprotein
lipase

Tang tOng hop glycogen

Tang ly gidi glucose

Than:
Tang tai hap thu Natri.



PHAN LOAI INSULIN

Magu | Khoui naau Nenh | Thogi gian
saéc tauc duing (giog) | tauc duing (giog)
(giog)
Tauc duing nhanh
- Insulin thoééegng | Trong | TM: 5 phuut 1-3 6-8
(regular, TDD: 30 phuut
actrapide) Trong | < 15 phuut 0,5- 4-6
-Insulin lispro Trong | 15-20 phuut 1,5 3-5
-Insulin aspart 1-3
Tauc duing
trung binh i
(NPH, Lent) Nuic 2- 2 gibw 30 4-12 24
Tauc duing dagi )
(Ultralent, PZI) | Nuic 4 gibg 8- 24 28- 36
Hodn héip (pha 2 |
loaii nhanh vag | Nuic 30 phuut- 1 giég | 7-8 249

trung binh, tyd
led cou thea

L YW all i 2 o e YW ol aWal




MOT SO DANG INSULIN MOT

k + Insulin lispro ( Humalog) (1995):
Thubc loai insulin ngudi, cho tic dung nhanh, ting tdc d6 hap thu va chi can tiém
vai phit trudc an so vGi 30 phit n€u tiém insulin thudng.
+ Insulin aspart (2000)

Thubc loai insulin cho tac dung nhanh tuong tu insulin lispro, khac insulin nguoi
do su thay thé aspartic acid & vi tri B28, ciing dugc san xudt bang kY thudt tai t6 hop
DNA.

+ Insulin glargine (Lantus) (1999):

ThuOc loai insulin ngu'0i, co tdc dung cham kéo dai 24 gi0, cho phép bénh nhan chi
can tiém 1 1an trong ngdy, c6 dinh tdc dung nhe khodng 12 dén 14 gid sau tiém.



MOT SO DANG INSULIN MOT

LN. 1
L

+ Insulin dang phun ( Inhaled insulin) (1999):

Pugc phun vao miéng nhu dang khi dung va dugc hdp thu qua mang niém mac &
hong, phai st dung vdi li€u cao. Con dang dugc nghién clru.

+ Insulin uéng: kha niang ha dudng huyét yéu nén phai dung liéu cao, bj tiéu hly
bdi men tiéu hoa nén phai c6 vo boc.

+ Insulin dang toa duroc: ngdm vao mau dugc, nhung liéu phai manh gép 10 1an
binh thudng do d0 hap thu & truc trang rat kém.



CHI PINH INSULIN
1

AN
a1

1) BDTD type 1

2) DTD type 2:

- SO dung ngan han: khi c6 cac bién chitg cdp, nhiém trung, bénh
nang; st dung nhiing thudc c6 kha nang lam ting PH (nhu Corticoid); c6
thai, chudn bi mang thai.

- SU dung dai han: chOng chi dinh thudc ha PH udng nhu suy than
man..., thi€u Insulin 16, di€u tri that bai v&i thudc vién ha PH th( phat,
khong dung nap thudc ha PH ubng, PH khong ki€m soat dugc du da s
dung li€u tOi da va c6 phOi hop nhiéu loai thubc ha PH udng.

- P0Oi v6i bénh nhan that bai v6i thubc ha PH ubng, thudng dugc s
dung loai Insulin tidc dung kéo dai vao lic trudc ngl nham Uc ché san xuat
glucose tU gan vao ban dém.

3) DTD thai ky




- Thudng dung don vi qubc té (UI), 1UI= 0,04082 mg, 1mg=28 Ul

- Hién nay nOng d0 insulin dugc bi€u thj bang s6 don vi quic t€ insulin
cho mOi ml ch€ pham (UI/ml) dugc ky hiéu U

Vd : U40 (40 Ul insulin cho m&t ml)
+ PO tinh khiét :

Qui udc : < 30000 ppm



4 CHE PHAM INSULIN VA CACH SU DUNG

‘aa

A
+ Bao quan lo insulin:

- 2-8°C, trong tOi
(25-30°C trong 4-6 tuan)
- b€ thang dUng, khong 1ac manh 10

+ Cach stir dung cac loai insulin :

- Loai tdc dung nhanh: tiém tinh mach, tiém dudi da (TDD)
(Insulin Lispro : chi TDD).

- Loai tac dung trung binh va dai : TDD



CHE PHAM INSULIN VA CACH SU DUNG

- Insulin dugc hoa tan & pH toan (pH 3-5): ting bén vimg Iy hoc (nhung dé kh(t
amin) va khong mat tac dung sinh hoc (gidm 20% sau 500 ngay).

+ Dung dich pha tiém truy€n tinh mach insulin:

- Insulin hoa tan & pH 7,4 it bi mat tac dung sinh hoc nhung d6 bén viing 1y hoc lai
kém

- Trong dung dich pH ki€m insulin bj thoai hoa nén khong thé pha chung

- Cac dung dich c6 th€ pha insulin: NaCl 0,9%, Glucose 5%, Glucose 10%, Ringer

lactate

- Cac dd khong th€ pha chung v6i insulin : dd kiém hodc c6 acid amin, aminophyllin,
barbituric, chlorothiazide, dobutamin, corticoid, nitrofurantoin, novobiocin,

sulfamide...



CAC YEU TO ANH HUONG PEN TAC DUNG
. CUA INSULIN
il U

+ Yéu tO lam ting tiéu thu insulin:

Tac nhan tai cho:
Bung: noi hap thu Insulin nhanh nhat, ké dén la canh tay, dui
Tiém sdu dudi da
Xoa bép hodc chudm néng cho tiém
Van dOng co noi tiém
T4c nhan toan thé:
Nhiét d0 moi trudng cao
T4c nhan lién quan dén insulin:
Loai Insulin c6 pH trung tinh, loai giOng insulin nguoi
Dam do lodng
Tiém lugng it, li€u thap



CAC YEU TO ANH HUONG PEN TAC DUNG
CUA INSULIN

Li 1
L

+ Yé&u t0 lam cham tiéu thu insulin:

Tac nhan tai cho:
Canh tay, dui
Tiém ndng dudi da
Cé loan dudng mQ, xO noi tiém
Téac nhan lién quan dén Insulin:
Loai Insulin c6 pH toan, loai insulin chiét xuat (bo, heo)
bam db cao (U100)
Tiém lugng nhiéu, li€u cao

+ Tinh trang co thé:

Thay d6i su hap thu va tiéu thu insulin.



LUU Y KHI SU DUNG INSULIN
1

.k

- Ong tiém insulin phai that phi hop v&i loai insulin ma bénh
nhan dang dung

- Vi trf tiém insulin phai thay d6i. Cac vi trf ding dé tiém
insulin thuOng 1a canh tay, bung va dui.

- Liéu khdi dau 1a 0,25- 0,5 don vi/ kg can ndng. Co thé thay
doi liéu sau 5- 10 ngdy, moi 1an thay doi khong qua 5 don vi.



TAC DUNG PHU
1

nE

- Ha duong huyét
- Di Ung (phan Ung viém noi tiém, chodng phan vé&)
- Loan dudng m& (phi dai m6 md, teo mé6 m& dudi da)

- Khéang insulin (khi st dung qua 200 don vi /ngay trong 2-3
ngdy ma duong huy€t van khong ha)



TAC DUNG PHU
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CAC HIEN TUONG CAN THEO DOI

KHI SU DUNG INSULIN
1l

NH mg/dl Insulin t6i do

10gios |3 gios |7 gios |10gios | 3 gioe 7 giog

toai saung |saung | toai saung saung
1-Hiedu oung 90 40 200 Cao Hbi cao B‘lph
Somogyi thooeng
2- Hiedin toé6ing | 110 110 150 Binh Binh Binh
binh minh thoogng | thoogng | thooang
3- Insulin tiedm | 110 190 220 B‘lph Thadp Thadp
vago biedn madt thoogng
+ 2
1+2+3 110 40 380 Cao Binh Thadp

hooEng




MOT SO PHAC PO PIEU TRI VOT INSULIN

‘i

L )
1) Theo quy woc ( conventional):

Tiém 1- 2 miii mOi ngdy
SU dung loai insulin tdc dung trung binh c6 thé phoi hgp luong nhd
loai insulin tac dung nhanh hodc loai insulin trOn san
- Liéu:0,25-0,50 don vi/ kg / ngay
2) Tiém nhiéu miii dudi da
(MSI= Multiple subcutaneous injection)
3) Truy@n insulin dudi da lién tuc
( CSII= Continuous subcutaneous insulin infusion)

4) Truyén insulin tinh mach



iy

= Mixtard
2 milimgay

t/d trming binh
Bra an

— - = t/d cham




TINH HUONG LAM SANG
‘i

L |
Bénh nhan nlt, 18 tudi, nang 50 kg, d€n kham bénh vi cac tri€u ching
khat nudc, ti€u dém (6 1an/dém), mét mai, stt can (6 kg), hay
bon chon lo lang xudt hién khodng 4 tudn nay.
K&t qua xét nghiém:
- Pudng huyét déi : 280 mg/dL
“HbA,C: 14 %

- Cetone niéu : (-)

Gia dinh khong c6 ngu0i bi dai thio dudng.



TINH HUONG LAM SANG
‘i

M
1. Chan doan trong trudng hop ndy ?

2. Muc tiéu diéu trj ?

3. Bién phap diéu trj ?

4. Céac phac d6 diéu tri c6 thé€ ap dung trén bénh nhan nay ?
5. Liéu insulin dé nghj ?

6. Bénh nhan trén dugc cung cap may do duong huy€t ca nhan. PO chinh
x4c cUa mdy nay nhu thé nao ? Tan sudt tu ki€m tra dudng huyét bao
nhiéu 1a pht hop ? (May lan/ngay,tuan...)



$ TINH HUONG LAM SANG

B
u||l

7. Béc si chi dinh cho bénh nhan nay dung phoi hop 2 loai insulin regular

va insulin NPH (ding 1 Ong tiém). Bénh nhan phdi phOi hgp 2 10ai ndy
nhu thé nao ?



8. Bénh nhan dugc chi dinh tiém
. - 14 dvi insulin NPH va 7 dvi insulin regular truGc b(ta an sang,
- 6 dvi insulin NPH va 3 dvi insulin regular truGc bira an tOi

Sau 2 tuan, bénh nhan dén tai kham v6i két qua :

Thoei gian No6oong huyeat (mg/dL)
7h saung 140-180

12 h troa 120-140

5h chieau 90-130

11h fieam 90-120

3h saung 60-90

Hay danh gid mUrc dudng huyét clla bénh nhan va dé nghi su thay dbi trong
diéu tri (n€u can thiét)



PERFORMANCE
AND DESIGN




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54

