Bénh Than Kinh Ngoai Bién
Dai Thao Dwong
“Yéu to nguy co’ va

Bién phap can thiép bi lang quén”
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Pai Thao Budng la bénh ly réi loan chuyén hda
ngay cang co khuynh hwdng gia tang

Number of adults (20-79 years) with diabetes worldwide

WORLD

North America &

Caribbean
€5 63 million 1\ 33% &Z5 700 million ¢ 51%
€D S6million ;- increase €D 578 milion ¢ |
E550 48 million - : Increase
*1in 6 adults in this Region is at risk of &I 463 million °

type 2 diabetes
* 43% of global diabetes-related health

expenditure occurs in this Region

Europe

7 ) E753 68 million 1\ 15%
South & Central A EZED 66 million : increase
E73 49 million €750 59 million
EEE 40 million *1in 6 live births are affected by
EEE8 32 million hyperglycaemia in pregnancy

* The Region has the highest
number of children and
adolescents (0-19 years) with

} type 1 diabetes - 297,000 in total

*2in 5 people with diabetes were undiagnosed

* Only 9% of global diabetes-related health
expenditure for diabetes is spent in this Region

Africa Middle East & North Africa South-East Asia Western Pacific
EZ5) 47 million T 143% 5 108 million 1\ 9 6% E753 153 million 1\ 74% EZE3 212 million T 3 1%
EED 29 million ! increase EED 76 million © increase EED 115 million ! increase €D 197 million ! increase
€75 19 million : 75 55 million : e 88 million E7E0 163 million
* 31in 5 people with diabetes are undiagnosed * 1in 8 people have diabetes * 1in 5 adults with diabetes lives in * 1in 3 adults with diabetes
* 3in 4 deaths due to diabetes were in people * 1in 2 deaths due to diabetes were this Region lives in this Region

under the age of 60 in people under the age of 60 * 1in 4 live births are affected by *1in 3 deaths due to diabetes

hyperglycaemia in pregnancy occur in this Region



Bénh than kinh dai thdo duong la mot trong nhirng
bién chirng thuwong gap trén bénh nhan dai thdo dwong

Diabetic
Retinopathy
NF-jB
activation
cause cell
apoptosis

Cardiovascular
Disease

Atherosclerosis
related to oxidative
stress in diabetic.
Atherogenesis and LDL
. oxidation.

Diabetic Ny 8-OHdG as important
Nephropathy U A \\ marker in

Increase H,0, y ; \ atherosclerosis plaque
and lipid
peroxide in
mesangial cell 3 Erectile

dysfunction
Diabetic ' | . Oxidative stress in
Neuropathy 2% . . 7 cavernous tissue

Neural
degeneration
related
oxidative stress

8-OHdG : 8-hydroxy-deoxy-guanosine, NF-jB: redox sensitive nuclear transcriptional factor




Diabetic Neuropathies up to 50%

Up to 20% will develop pamful neuropathy

< 2% of the primary preventlon cohort in the DCCT
26-34% in the EDIC cohort after 26 years of T1IDM

Circulation, 2009 119: 2886-93; Diabetes Care 2010, 33:1090-6

Two Iarge TZDM cohorts: ACCORD and BARI-ZD:

prevalence rates of DN ~ 48-52%
Diabetes Care, 2010, 33:1578-84; Diabetes Care. 2010, 33:721-7; Diabetes Care

2013;36:3208-15
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May be present in subjects with impaired glucose tolerance

or metabolic syndrome _ -D
"382M [ 46%

4 @ people living undiagnosed
:i\?af;.etes Diabetes Care 2010;33:2285-2293
Diabetes Care 2006;29:1294-1299
Diabetes Care 2014;37:2643-2646
Diabetes Care 2013;36:3903-3908

IDF Diabhetes Atlas 6t edition: accessed February 2016




Table 1—Classification for diabetic neuropathies

Diabetic neuropathies
A. Diffuse neuropathy

DSPN
e Primarily small-fiber neuropathy
e Primarily large-fiber neuropathy
e Mixed small- and large-fiber neuropathy (most common)

Autonomic
Cardiovascular

+Reduced HRV Diabetic Neuropathy: A Position

e Resting tachycardia

e Orthostatic hypotension S b h A *

¢ Sudden death (malignant arrhythmia) tatement y t e merlc an
Gastrointestinal

e Diabetic gastroparesis (gastropathy) Dj_ab etes ASSOCj_ation

e Diabetic enteropathy (diarrhea)

* Colonic hypomotility (constipation) Diabetes Care 2017;40:136—-154 | DOI: 10.2337/dc16-2042
Urogenital

e Diabetic cystopathy (neurogenic bladder)

» Erectile dysfunction Rodica Pop-Busui,* Andrew J.M. Boulton,’
e Female sexual dysfunction

Sudomotor dysfunction
e Distal hypohydrosis/anhidrosis, Rayaz A. Malik,° Jay M. Sosenko,” and

Eva L. Feldman,® Vera Bril,* Roy Freeman,”

e Gustatory sweating
Hypoglycemia unawareness
Abnormal pupillary function
B. Mononeuropathy (mononeuritis multiplex) (atypical forms)
Isolated cranial or peripheral nerve (e.g., CN Ill, ulnar, median, femoral, peroneal)
Mononeuritis multiplex (if confluent may resemble polyneuropathy) . .
C. Radiculopathy or polyradiculopathy (atypical forms) Distal Sym metric Po Iyn europ athy
Radiculoplexus neuropathy (a.k.a. lumbosacral polyradiculopathy, proximal motor (DSPN)
amyotrophy)
Thoracic radiculopathy

Dan Ziegler®

Nondiabetic neuropathies common in diabetes
Pressure palsies
Chronic inflammatory demyelinating polyneuropathy
Radiculoplexus neuropathy
Acute painful small-fiber neuropathies (treatment-induced)




Pinh Nghia Bénh Than Kinh Ngoai bién PTP

We propose separate definitions for
typical DPN (DSPN) and atypical DPNs.
- DSPN is a symmetrical, length-dependent
sensorimotor polyneuropathy attributable
to metabolic and microvessel alterations
as a result of chronic hyperglycemia ex-
posure (diabetes) and cardiovascular risk
covariates. An abnormality of nerve con-
duction tests, which is frequently subclin-
ical, appears to be the first objective
quantitative indication of the condition.

Diabetic Neuropathies: Update on
Definitions, Diagnostic Criteria, Estimation
of Severity, and Treatments

SOLOMON TESFAYE, MD, FRCP"
ANDREW ]J.M. BOULTON, MD~

Diabetes Care 33:2285-2293, 2010

DSPN :Distal Symmetric Polyneuropathy

Chiing toi dé xuat cac dinh nghia
riéng biét cho DPN dién hinh
(DSPN) va DPN khéng dién hinh.
DSPN la bénh da day than kinh cam
giac-van dong phu thudc vao do dai,
d6i xtmg lién quan bién doi chuyén
hoa va vi mach do hau qua cua tang
duong huyét man tinh (PTD) va céc
yéu t6 nguy co tim mach. Su bat
thuong cua cac thim do vé dan
truyén than kinh, thuong 14 giai doan
dudi 1am sang, 12 biéu hién dinh
lwong khach quan dau tién cua tinh
trang nay

Bénh TK Ngoai bién DTD c¢6 ty 1€
21.3-34.5% (PTD tip 2) va 7.0-34.2% (DTD tip 1)



Mononeuropathy

Multiplex Amyoliophy RPolyneuropathy

Mononeuropathy

-

Classification of Peripheral Neuropathy




La perte d'un membre est
I'une des complications les
plus navrantes du diabete

Sucre

M.E. Emonds et A. Foster
( Journées de diabetologie 1988 )

INTERNATIONAL WORKING GROUP

‘ ON THE DiABETIC FOOT

PUT FEET FIRST

PREVENT

AMPUTATIONS

aadional Disbetes Federation and the World Health Organaaten

300} 9U3 JO JedA 9yl



Bénh TKNBDTD & Doan Chi Duwoi

* Nguy co doan chi | MovitoR ALLTHE |

1,7 1an TKNBDTD. DANGER SIGNS. |

12 1an néu bién dang ban chan. |  There..do you
feel that ?

36 lan néu tién sir loét ban chan.
50-75% doan chi

khong do chan thuong

86.000 cat cut/nam (M¥)

* Trén thé gidi cit 10 phit co

mot Bn PTD bi doan chi

(William Textbook of endocrinology 2008)
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GIAl PHAU BENH



Bénh TKNBDTD lién quan dén tang dudng huyét,
tang lipid mau, khang insulin va di hoa protein.

Stress oxy héa do tdng dworng huyét gay ra va cac
Goc tw do oxy héa (ROS) dan dén tén thwong day TK
ngoai bién. Thwc nghiém chirng minh stress nitro oxy
hoa tai hach ré lwng , soi truc va té bao Schwann
gay suy gidm dan truyén TK, rdi loan chlrc ndng
mach mau nudi Than Kinh , chét t& bao TK theo lap
trinh va giam cam giac.

Diabetic Peripheral Neuropathy is associated with hyperglycaemia,

hyperlipidaemia, insulin resistance and protein catabolism [8ll29], Hyperglycaemia-
induced oxidative stress and reactive oxygen species result in peripheral nerve injury.
Experimental data have demonstrated nitro-oxidative stress in dorsal root ganglia,
axons and Schwann cells with nerve conduction impairment, neurovascular
dysfunction, apoptosis and sensory deficits .



https://encyclopedia.pub/7660
https://encyclopedia.pub/9019
https://encyclopedia.pub/12358
https://encyclopedia.pub/12358
https://encyclopedia.pub/7453
https://encyclopedia.pub/8038
https://encyclopedia.pub/11250

Hyperglycemia

Dyslipidemia T
. . ype 2
| 1Triglycerides ———

|HDL Both
Protein Lipid
f Oxidation \ «~ Oxidation TFFA

Qaulin: lInsulin +

\
A l \ / C-peptide

Inflammatory
Signals ~~ FFAs

Insulin l/
0/ PI3 signaling ’\

lectron . olesterol
ransport Akt Insulin
ROS "9”°ad Oxysterols resistance
RNS
DNA ER M|tochondr|al Cellular Injury and
Damage | Stress | Dysfunction Irreversible Damage

Factors linked to type 1 diabetes (yellow), type 2 diabetes (blue), and both (green) cause DNA

damage, endoplasmic reticulum stress, mitochondrial dysfunction, cellular injury, and irreversible
damage. The relative importance of the pathways in this network will vary with cell type, disease
profile, and time. Adapted and reprinted from Callaghan et al. , with permission from Elsevier 13



(A) Sphingomyelinase
pathway

/ Sphingomyelin

Plosmeo
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(8) De novo pathway

L-serine + Palmitoyl-CoA \
Serin Poimitoyi
Tronsferose (SPT)

3-Ketosphinganine

l Reductose

Dihydro-sphingosine (DH-Sph)

Ceromice
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Dihydro-ceramides

Ceramides

\ Endoplasmic Reticulum (ER) /

(C) Transport and metabolism
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\ ot Sphingomyelin /




L

r

Schwann cell stress

Microvascular damage

* Caplillary basement
membrane thickening

* Loss of pericyte coverage

* Endothelial hyperplasia

l

+ Nerve blood flow

Schwann cell

Hyperglycemia

Mitochondnal

Dysfunction

Axon

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

( NADPH oxidase

* Demyelination

* axonal loss distally

* myelinated fibre density
reduction

+ Nerve conduction velocity

15



Diabetic Peripheral Neuropathy

Healthy Nerves and Nerves and Blood Vessels
Blood Vessels Damaged by DPN

Damaged

Unmyelinated nerve N unmyelipated
. nerve fiber

Occluded

Vasa vasa nervorum

nervorum

Myelinated nerve fiber Damaged myelinated nerve fiber




Ngoai ra con co s kich hoat cac con dwong poly
(ADP-ribose) polymerase polyol, hexosamine va
protein kinase C (PKC) va tich tu cac san pham cudi
cung cua qua trinh duwong héa bac cao dan dén rdi loan
chtrc ndng va tén thwong soi truc Than kinh

Gia tang con dwong polyo dan dén tich tu Sorbitol va
Fructose, suy giam Myo-inositol va giam hoat déng
Na*K*-ATPase. Sw khiém khuyét vi mach ndi mac than
kinh dan dén thiéu oxy va thleu mau cuc bo, tao ra cac
goc tw do oxy hoa (stress oxy hoa), kich hoat yéu to
phién ma nhay cam va&i oxy hda khtr NFkB va tang
hoat déng cua PKC

There is also activation of poly (ADP-ribose) polymerase, polyol, hexosamine and protein
kinase C (PKC) pathways and accumulation of advanced glycation end

products culminating in axonal dysfunction and damage . Increased flux through the
polyol pathway leads to accumulation of sorbitol and fructose, myo-inositol depletion and
a reduction in Na*K*-ATPase activity. Endoneurial microvascular deficits result in hypoxia
and ischaemia, generation of reactive oxygen species (oxidative stress), activation of the
redox-sensitive transcription factor NFkB, and increased activity of PKC.



https://encyclopedia.pub/7249
https://encyclopedia.pub/7249
https://encyclopedia.pub/14055
https://encyclopedia.pub/14055

Diabetes (Duration)

T AGE - RAGE

T Polyol
pathway activ

Hyperglycemia — DAG
/ HbA‘k \

ity formation

T Free radical

— T PKC Activity

NO guenching

\*/

hd

\ l

L NO generation

Genetics

r

Rigid RBC
DM . T Coagulability

T Platelet reactivity

|

Nerve hypoxia

Structural damage
Irreversible neuropathy

t/\

Endothelial dysfunction |«— DM Lipids, T BP,
T BMI, Smoking

Micro-
angiopathy |, DM Lipids, T BP,

T BMI

1 Nerve conduction
velocity

kina with reaard to the pathoaenesis of diabetic pericheral neurapathies. Deficits in neuratrarhic factar

18
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j Risk factors X [ Hyperglycemia :]
Hypertension . -
Hyperlipidemia * "
Smoking

1 Insulin resnstance Po lyol <ZAGE/RAGES= @

Endoneurial 3

Proinflammatory
Hypoxia Dlrect |nJury processes

/ Bone marrow |
[ Neuropathy Stem ceII? M P /
onocyte
macrophage

20



Reduction in neurofilament,
GAP43 and B-tubulin
synthesis and increased
HSP and PARP expression

= 3
Motor

Ischaemia

Demyelination
(in more severe cases)

DRG neurons

A=

N =

Spinal nerve

Schwann cell
or myelin

Degeneration

- Reduced Schwann cell-axon transport \

21



SINH LY VE NHAN CAM PAU

Su ti€p nhan
gu truyén tin
eu Lz
Su diéu bién
Su nhan cam
Su biéu hién

Thai do

.
TK ngoat

bién

C-fiber |

a-f3 Fiber
-6 Fiber

Hé thong
nao trud

To6n thuong

Duong li tam

| lu’n&

|
Hach’ré RS
TK song

DTK cot song




Mechanisms of neuropathic pain.

Peripheral mechanisms
Changes in sodium channel distribution
and expression
Changes in calcium channel distribution
and expression
Altered neuro-peptide expression
Sympathetic sprouting
Loss of spinal inhibitory control
Altered peripheral blood flow
Axonal atrophy, degeneration, or
regeneration
Damage to small fibers
Increased glycemic flux
Central mechanisms
Central sensitization
Changes in the balance of facilitation/
inhibition within descending pathways
Increased thalamic vascularity

Adapted with permission from Tesfaye and
Kempler (37).

Solomon Tesfaye et al. Dia Care 2013;36:2456-2465

American
A Diabetes
. Association.

Injury-induced nerve changes
in the periphery, dorsal root
ganglia and spinal cord
contribute to neuropathic
pain syndromes

NMDAR

[ NO, PGs




Dorsal root
ganglion

/ Spinal
cord

/

Peripheral nerve

; Sympathetic
Sympathetic preganglionic
postganglionic

Scoi than kinh ngoai bién: soi lon A B c6 myelin
dan truyén nhanh; lwc van déng, cam giac ban thé, sy dong van

RGi Loan chirc ning soi lon A B cé Wil
+ anh hwo’ng dén TK van dong hay cam giac, hay ca hai
+ giam cam giac rung (thwong la dau chirng dau tién), dinh vi ngon

+ Yéu co, teo co, mat phan xa gan xwong
24 Howard L. Fields...F12.1 Harrison’s 17th



Peripheral nerve

Sympathetic
Sympathetic preganglionic

postganglionic

S¢oi TK ngoai bién: soi

mong Ad c6 myelin. dan
truyén nhanh; cdm giac
lanh, dau & sau

-

Dorsal root Dorsal root

’ anglion
Spinal /g n Spinal

cord Peripheral nerve cord

/ /

" Sympathetic
Sympathetic preganglionic
postganglionic

Soi TK ngoai bién: soi nho C, khéng
myelin dan truyén cham ; nguwédng
néng, xuc giac, va TK giao cdm dén
da. Tat ca soi giao cdm hau hach
khong c6 myelin

RL chtrc nang soi nho (Ad va C):
+ thworng gap, s&m, xuat hién trwdc khi coé cac dau chirng hay

phat hién qua dien co do

+ bleu hién trwde tién ¢ chi dwdi véi TC dau va tang cam giac
+ tiép theo la gidm nhay cdm v&i nhiét, s& nhe va cham kim
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« Sinh thiét day TK kheo nong & bn c6 bénh Iy da
day TK phu thudc chieu dai

o*?. N
TN

Bénh ly da ré da day TK
dai thao dwong




Bat thwdng céc soi TK khéng myelin & bn bénh da day TK
phu thubc chiéu dai

1. s@i binh thwong

2. sol bi thoal hoa

3. collagen chiém cac khoang trong

4. thod hoa cac giai té bao Schwann



Bat thworng cua cac soi trong bénh da day TK dai thao
dwong phu thudc chiéu dai

A. s¢i binh thwong
B. mat myelin tirng phan
C va D. tai tao myelin



nh than kinh ngoai bién
| Thao Duwong

Diabetes-related == Capillary damage PE&==| Injury due toloss [= Loss of sensation
metabolic or B can lead to nerve of sensation. | and circulation
vascular PN damage and loss e problems result
conditions can Y of sensation in increased risk
cause capillary especially in of infection, ulcers
damage. the extremities. and gangrene.
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Risk factors

Alcohol use disorder

Nutritional deficiencies
(e.g., B12)

Guillain-Barre syndrome
Toxicities and overdose

Hereditary or genetic
conditions (e.g., Charcot
Marie Tooth disease,
amyloidosis, porphyria)
Infection

Inflammatory conditions

Malignancy

Advanced age
Hypertension
Smoking
Dyslipidemia

Poor glucose control

A long duration of
diabetes

Heavy intake of alcohol

Positive HLA-DR3/4
genotype

Last Update: July 26, 2021.
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EURODIAB: Glycemia is not the only risk factor for distal
symmetric neuropathy in type 1 diabetes

ik
-
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Risk factors for developing distal neuropathy*

Wariable

OR (95% CI)

=

OR for developing neuropathy*

B T I T
0.5-
0.0 T T T ; T
1 2 3 | 5
(-1.96) (0.58) (0.18) (0.84) (1.90)
Reference

Quintile A A1C (median A A1C)

*Adjusted for A1C and diabetes duration
TLog transformation used

Total-C (mmoliL)

LDL-C {(mmoliL)

TG (mmoliL) —=uil

von Willebrand factor (UimL)t
Weight (kg) -l

BMI —il]

Waist-to-hip ratio

Estimated glucose disposal rate
{mgikg per min)

Albumin excretion rate {mg/min)t
Insulin doselkg body weight (IU)
History of smoking il
Hypertension =il

Macroalbuminuria —=aill

1.26 (1.10-1.45)
1.22 (1.03-1.45)
1.35 (1.16-1.57)
1.20 (1.02-1.42)
1.34 (1.17-1.54)
1.40 (1.22-1.61)
1.06 (0.93-1.22)

1.37 {1.08-1.73)

1.25 (1.10-1.43)
1.09 (0.95-1.26)
1.55 (1.17-2.04)
1.92 (1.30-2.82)

2,08 (1.11-3.90)

0.001
0.02
<0.001
0.03
<0.001
<0.001
0.4

0.01

0.001
0.2
<0.001
<0.001

0.02

Tesfaye S etal N Enol J Med. 2005,252:241-50.
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Cumulative incidence of neuropathy In
type 1 DM is related to ...

...A1C value and duration of diabetes

* Other factors significantly associated with cumulative

Incidence of neuropathy

— 1Total-C, 1LDL-C, 1TGs

— 1BMI

— tVon Willebrand factor levels
— Urinary albumin excretion rate
— Hypertension

— Smoking

EURODIAB data Tesfaye S etal N Engl J Med. 2005,352:341-50.
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Risk factors associated with the development of
peripheral sensory neuropathy in T2DM at 5 years

S5-Year cohort (n = 395)

No neuropathy | New neuropathy | P
n (%) 147 (37.7) 248 (62.3)
Age (years) 26.9 63.6 <0.001
Diabetes duration (years) 2.0 3.0 <0.05
BMI (kg/m?) 29.2 29.2 NS
Overweight/obese (%) 8.8 87.9 <0.05
Fasting serum glucose (mmoliL) 7.5 8.4 <0.01
A1C (%) 6.7 7.3 <0.01
Serum LDL-C {mmol/L) 34 34 NS
Systolic BP (mm HQg) 143 148 <0.05
Diastolic BP (mm Hg) 81 80 NS
On BP-lowering medication (%) 40.8 464 NS
ACEI (%) 17.0 194 NS
Urinary albumin:creatinine (mg/mmol) 1.6 2.3 <0.01
Retinopathy (%) 6.8 12.2 NS

Davis TME et al. Digbetelogia. 2008,51:562-6.
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Diabetic neuropathy in long-standing T2DM may be
irreversible despite improvements in Total-C and TG

—_ .0 - & -Neuropathy group 4.

= Total-C Control group 4

g i 3

£ 5.0- R s 27 A-_

- : S Rl

5 E 2- s

& 25{ HDL-C £

@ - O 1

=] _——— = = = == == m— = F [ o

=

© 0.0- 0

] I ] L] 1 L] 1 L] Ll L Ll | Ll ] ] LI
1995 1996 1997 1998 1999 2000 2001 2002 1995 1996 1997 1998 1999 2000 2001 2002
Year Year
Control Neuropathy Control Neuropathy
subjects (1995) patients (1995) subjects (2002) | patients (2002)
(n=200) {n=100) P (n=200) {n=100) P

Age (yrs) 492 66.2 <0.001
DM duration (yrs) 17.8 205 0.07
Total-C (mmoliL) 56 6.1 <0.001 48 46 0.75
TG (mmoliL) 1.63 2.69 <0.001 15 20 0.01
HDL-C {mmoliL) 13 1.2 <0.001 16 14 0.003

Coppini OV et al. Digbat Med, 2006, 23.1016-20.



VBWG
Systolic BP significantly increased in neuropathy
group despite treatment

No difference in antihypertensive drug use between 2 groups

SBP
160 4 N - =
-F-FE~g-%- A= - Neuropathy group
Control group
130
BP
mmH
( 9 00- -
K~k — = = eil—
70+ '
Year 1995 199 1997 1998 1999 2000 2001 2002
Control MNeuropathy Control MNeuropathy
subjects {1995) | patients (1995) subjects (2002) patients {2002)
{n = 200) (n=100) P (n=200) (n=100) P
Age (yrs) 492 66.2 <0.001
DM duration {yrs) 17.8 205 0.07
SBP {(mm Hg) 132 147 <0.001 143 162 0.001
DBP (mm Hg) 75 79 0.015 76 75 0.59

Coppini DY et al. Digbat Mead, 2006, 231016-20.



Prevalence of complications based on
diabetic peripheral neuropathy status:

Adults with neuropathy Adults without neuropathy

Severe 1 40/0 ? 0/0
hypoglycemia

Diabetic 0/0 30/0
ketoacidosis ;

Avi

Healio®

Severe hypoglycemia, diabetic ketoacidosis twice as prevalent among adults with
diabetic peripheral neuropathy diabetic peripheral neuropathy among 5,936 adults
who had type 1 diabetes for at least 5 years in the T1D Exchange Clinic Network (mean
age, 39 years; 55% women).

Nicole C. Foster, MS, senior biostatistician at the Jaeb Center
for Health Research in Tampa, Florida, February 11, 2020 38


https://www.healio.com/endocrinology/diabetes/news/online/{be54feb6-c2b1-4101-97fc-e09004bb1b71}/diabetic-peripheral-neuropathy-can-impair-driving-performance
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Vai tro Yéu to vi lwo'ng va Vitamin véi
Béenh TK DTD

¢« 1.Magnesium

* Mg*™ ndi bao bn BTD bi giam, hau qua
gay roi loan dan truyén TK

» Cung cap magnesium

# - cai thién toc do dan truyén than kinh

* - cai thién di cam

* - giam dau.



‘ 2. Vitamin B1 ’
Giam nong doé thiamine ( vit B1) huyet twong & bn DTD
tréen lam sang trong nghién ctru Colchester, U.K.

[Plasma Thiamine] (nM)
Subjects n Median Range P
Controls 20 61.4 44.6-93.7 ---
Typel 26 11.7 4.8-43.7 <0.001
Type 2 49 13.7 2.5-53.3 <0.001

<)

S
>
(@]
[
(D)
o
O
(D)
S
LL

Type 2
Typel
Control

Plasma thiamine (nM)




Thiéu thiamine & bn DTD: Tang thai thiamine & than

Thanh thai thiamine (ml/phut)
Nhém n Trungvi Gi&i han P
Chirng 20 3.7 2.6 - 26.2

s PTDtyp1 26 86.5 12.8-228.4 (P<0.001)
< PTDtyp2 49 598 1.4- 2566 (P<0.001)
C

I=

S

= Gi&i han binh
CG ~

c thwong

ko

(al

300

Thiamine clearance (ml/min)

Toc do thai trir thiamine ting 4 1an & bn dtd typ 1 va 2-3 1an & typ 2



Thieu hut thiamine & bénh nhan DTD: nguyén nhan

Tang thai trir (fractional excretion) thiamine

|:EThiamine (%)
Nhém n Trungvi Gi&i han P
Chirng y{\) 2.8 1.4-17.2

s PTOtyp1 26 712  7.6-1659 (P<0.001)
c PTDOtyp2 49 416  1.1-228.9 (P<0.001)
<

S

= Gi&i han binh

+ thwong

(qv]

=

(7))

<

ol

|:EThiamine (%)

hai trir thiamine tdng 25 1an & bn PTD typ 1 va 15 1an & typ 2



3.Vitamin B6

Thiéu hut vitamin B & bn dai thao dwdng

H Vit B, gié'm trong dai thao dwdng 1am sang: pyridoxal huyét
thanh thap hon 25% so vé&i gi®i han binh thwong (Davis et al.,
Pathology 8:151-156, 1976)

O 25%’bn dai théq dwérng c6 nong dé PLP (pyridoxal 5 phosphate)
huyét twong thap hon gi®i han binh thwong (Hamfelt and Soderhjelm,
Am J Clin Nutr 38: 841-842, 1983)

m B6 sung pyridoxine (120 mg/ngay) cho ngwoi binh thwéong va bn
déi‘théo dwong thieu PLP lam giam nong dé cholesterol toan
phan va LDL (Brattstrom et al., Scand J Clin Lab Invest 50: 873-877, 1990)

Giam vitamin B, trong dai thao dwéng c6 thé do tang thai

trir qua nwéce tiéu va/hoic tang thoai bién vitamin B,
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Yéu t6 nguy co bj lang quén



Vitamin B12

Tham gia phan ng tong I)qp thymidylate, mét thanh phan
trong phan t&» ADN, cung cap nguyén liéu dé tong hop ADN,
gop phan vao qua trinh phan chia té bao va trwong thanh té
bao trong co’ thé.

Gilp duy tri néng lweng : chuyén doi carbohydrate trong
thwe pham thanh glucose dé st dung trong co’ thé

Giam nguy co mac bénh thoai héa than kinh va ngén
ngwa mat tri nhéo bao gom bénh Alzheimer.

Cai thién tam trang va triéu chirng tram cam

Tham gia qua trinh chuyén héa va tong hop chat SAM (S-
adenosyl methionine) trong chirc nang than kinh, giup doi
pho véi cang thang va diéu chinh tam trang.

Can thiét cho qua trinh nhan thirc va tap trung.



Vitamin B12

- Duy tri strc khoe tim mach

Vitamin B12 giup ldm gidm mc homocysteine cao, yéu to

nguy co chinh gay ra bénh tim.

- Cham séc da, téc, mong

- HO troy tiéu hoa : enzyme tiéu hoa, trao doi chat va sy

phan huy cua thwe pham trong da day. loai bo vi khuan co

hai trong dwong tieu hoa va dong thoi nuoi duwong vi khuan

cO lgi s€ ngan ngwa cac roi loan tiéu hoa nhw viem ru6t (IBS)

hoac Candida.

- Can thiét cho mét thai ky khée manh

- Ngan ngtra ung thw : K ¢ tl cung, K tuyén tién liét hay
K dai trang.

- Tao ra hong cau, ngan ngtra thieu mau
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Vit B12 = )
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I. This Is coenzyme for the synthesis of improve \l/  Supports the
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2. Converts homocyteine to methionine ' et 7’*
3. Important role in the metabolism of —
€ SUNWARRIOR

fatty acid and aliphatic acid.
. It 1s cofactor for the synthesis of DNA
. It 1s needed for the mylenation of the nerves
. Deficiency leads to accumation of abnormal lipids
. Deficiency leads to ineffective production of
RBC, WBC, Platelets

8. It 1s needed in general somatic cell metabolism
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Vitamin B12

www.b12-vitamin.com
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Table 1. Other causes of vitamin B12 deficiency

Cause

Intestinal causes

Drugs

Drugs affecting gastric

acid production

Gastric causes

Dietary causes

NHS Choices, 2019

Additional information

Crohn’s disease affecting the ileum,
radiotherapy causing irradiation to the ileum,
resection of the ileum, malabsorption

Metformin, anticonvulsants, colchicine,
neomycin

Long-term use of H2 receptor antagonists or
proton pump inhibitors

Helicobacter pylori infection, gastrectomy
or gastric resection, gastritis or congenital
deficiency of intrinsic factor

Poor diet, vegan diet

50



Metformin-induced vitamin B12 deficiency I

7~

Liver

EE— Stomach (€. 3 Small intestine —
@
] o532, % ' Liver accumulation of vitamin B12 Alteration in small intestine motility e
¢ OO; Small intestinal bacterial overgrowth

Inhibition of IF-vitamin B12 complex
absorption in the distal ileum

Gastric parietal cell

1 Intrinsic factor secretion

Small intestine and enterohepatic circulation of vitamin B12

029 g0 2290 ‘
@ @ @ Intestinal villi and enterocytes (distal ileum)

Interference with the calcium-dependent binding of

Altered bile acid metabolism and reabsorption the IF-vitamin B12 complex to the cubilin receptor

1. Can thiép vao su gan két phu thudc canxi cta phtrc hop yéu t6 noi tai (IF) -vitamin B12 vao thy thé cubilin trén té bao rudt
& hoi trang va / hodc tuong tac voi thu thé cubilin ndi bao;

2. Thay ddi qua trinh chuyén hoa va tai hdp thu axit mat, din dén suy giam chu trinh rudt- gan cta vitamin B12;

3. Giam bai tiét yéu t6 noi tai (IF) bdi cac té bao thanh da day;

4. Gan ting tich tu vitamin B12, dan dén thay doi su phan bé mé va chuyén hoa vitamin B12; va

5. Thay d6i nhu dong rudt non, dan dén sy phat trién qua muirc ctia vi khuan rudt non va sau d6 tre ché sy hp thu phirc hop
IF-vitamin B12 & doan xa hdi trang. Infante M, Leoni M, Caprio M, Fabbri A. Long-term metformin therapy and vitamin
B12 deficiency: An association to bear in mind. World J Diabetes 2021; 12(7): 916-931 51
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Dementia




Oligodendrocyte

degeneration in
autoimmune disease

Demyelination

Myelin sheath

Remyelination

regeneration by
( pleiotrophin

Neuron

% Dendrites ° Microtubule Synapse ‘

Neurofibrils
Neurotransmittenr

Synaptic vesicles

Synapse (Axoaxonic\_
 —

Synaptic cleft s

Axonal terminal
. ’

Myelin Sheath

(Schwann cell)

Rough ER
(Nissl body)

Polyribosomes

Node of Ranvier

Ribosomes

Golgi apparatus

Nucleus
Nucleolus
Membrane
Microtubule  ——=

ondrion \V

Smooth ER

I Synapse £_#% ~ .
(Ax}:’den?iritic ‘ Dendrites

Microtubule
Axon
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Homocysteine



Homocystein yéu td nguy co bénh tim mach

FOLICACID, VITAMIN B6 AND VITAMIN B12 TO REDUCE HOMOCYSTEINE LEVELS

Tetrahydrofolate

5,10-methylentetrahydrofolate

‘ Vitamin B12

5-methy|entetrahyd rofolate

-adenosylmethlomne

HOMOCYSTEINE

Vitamin B6

MTHFR: Methylentetrahydrofolate reductase
MS: Methionine synthase

CBS: Cystathionine beta-synthase Cystathionine

© Elena Conde Montero

Homocystein 14 Aa chtra gbc sulfur duoc hinh thanh trong qua trinh chuyén héa methionin thanh
cystein. O t€ bao cua nguoi khée manh, homocystein dugc chuyén doi thanh cac san pham khac.



Homocystein yéu té nguy cd bénh tim mach

Hyperhomocysteinemia Is a Risk Factor for Coronary
Arteriosclerosis in Japanese Patients With Type 2
Diabetes E Okada et al. Diabetes Care 1999;22(3):484-90

Hemocysteine and the number of coronary arteries

with stirmlii #p{0.05
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I
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13 32 1

T

homocystaine

(=T -]
T

B DM B Non-DM Mumber of main coronary arteries with >75% stenosis

)

Human Health Care Company

Fasting Homocysteine Levels in NIDDM (Non Insulin
Dependent DM) correlations with Cardiovascular
Disease v M. Smulders et al. Diabetes Care 1999 22¢1): 1 25-32

Percentage of subjects with a history of
cardiovasculardisease in quartile groups of
homocysteine in DM (n=150)

p for trend<0.01

o 600 p 55.0
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THomocysteine

// \\

M irect mitogenic Impaired —
_— voPx Homocysteine  effect on smooth I Thromboxane A, repaiu? of aged —
thiolactone A  Muscle cells I Factor XIi damaged cells
. ProteinC l
. Protein S
EJAE 32T . Antithrombin Il g
e 9. . Heparan sulphate

| N

Endothelial
Smooth muscle cell cells become
proliferation, vessel procoagulant
wall disorganisation l

& sluggish blood
Platelet Platelet

 hrombotic

Platelet plague

Arterial athrrombosis Vonous thrombosis: =T 58



Tang Homocystein tang nguy co bénh TK ngoai bién

homocysteine(umol/) hyperhomocysteinaemia(%)
>15umol/|
16 35
14 30

14 F p=0.04 30 | =001
12 11.2

25
10 F

20 |
8 L

15 F
6 L
4l 10 f

45
) 5
0 0
without neuropathy with neuropathy without neuropathy with neuropathy

Araki A. et al. Atherosclerrosis 103 (1993) 149-157
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Research Article

ASSOCIATION OF SERUM HOMOCYSTEINE IN DIABETIC NEUROPATHY

RUJASWINI T*, PRAVEEN D?, RANADHEER CHOWDARY P?, VIJEY AANANDHI M3, SHANMUGASUNDARAM P**
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Results: Of 1000 patients, 46 were Type [ diabetic and 954 were Type 1. The prevalence of neuropathy in diabetic patients was 156. Mean serum HCY
without diabetic neuropathy was 6.8+2.9 and serum HCY with diabetic neuropathy was 21.6+0.29 and p value was found to be 0.0017. The correlation
between serum HCY and diabetic neuropathy was found to be 14.5 with p=0.001.

Conclusion: There has been a significant increase of HCY in diabetic patients. It can be clearly seen that elevated serum HCY level has led to some of
the complications of diabetic neuropathy.




Homocysteine

|

NMDA Receptor activation

J
‘d\l,____. s

L

PP modulation: PK modulation:
PP1.PP2A PP2B PKA PKC, PKCaMII, MAPKs, CDKs

| |

Intermediate filament Intermediate filament
hypo-phosphorylation hyper-phosphorylation
Neuronal cell death

Homocysteine Induced Neurological Dysfunctions: A Link to International Journal of Medical Research &

Neurodegenerative Disorders Health Sciences, 2019, 8(4): 135-146

Krishna Kumar Varshney*, Jeetendra Kumar Gupta and Somdutt Mujwar 61



Homocysteine
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@ In order for Folic

PLASMA CELL

P Dihydrofolate Acid to be taken
2" {No known biological activity) into the cell, it
must be converted
ﬂ DHF Reductase o |- Methylifolate.

Tetrahydrofolate
(No known biological activity)

/ » 10-Formyl
SRS - <1‘—'/——‘ Tetrahydrofolate
L-Methylfolate ’ s (Folinic Acid)
{Active Folate) i 2 o - 5,10-Methylene ____$
¥ "W Tetrahydrofolate Purines
S ® Only reduced folates
are functionaland are
B essentlai for DNA
__ Methionine T biosynthesis cycle.

Methylation JA— DNEA &
Cycle = eno(sSyAf?Ae)t onine pRoTEIN
: SYNTHE.SIS

(a

Homocysteine

CELL

PLASMA

Elevated Homocysteine (Hcy) is consistently shown to be predictive of retinopathy and
neuropathy among diabetics. Elevated Hcy is also shown to increase the risk of stroke and
peripheral vascular disease (PVD) among diabetics.

Folic Acid must complete a 5-step process in order to become the active form of folate (-
methylfolate) and play the role needed to effectively convert Hcy in the cellular methylation
cycle. Both I-methylfolate and active B12 work as cofactors needed to convert Hcy into
methionine. This methylation is used in the production of DNA and in protein synthesis.



Cd ché tang Homocystein lién quan Metformin

Metformin Type 2 Diabetes

}

Alteration of Pyridoxine
metabolic pathway

l

Pyridoxal 5’-phosphate (PLP) reduced

/

GABA Glutathione
Aminotransferase / synthase

/

Degradation of GABA reduced  Synaptic release of GABA increased

Homocysteine elevation

Neurotoxicity ﬂ' ﬂ
v- aminobutyric acid (GABA) dysregulation

— stimulation
= => Inhibition
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One-Carbon Meilwlation

Merabolism THF Methioniﬂe Reacrions

l

SAM

5,10-CH,-THF MS | [MTase

SAH
| [sann
/ 5-CH,-THF Homocysteine

[ t‘ Cystathionine

-

0K W

A v

Metformin .
Cysteine

v

Metformin and One-Carbon Metabolism. While reducing the absorption of Vitamin B12,
It induces a folate " bottleneck ' which impairs DNA synthesis and proliferation.

MS: Methionine Synthase; MTase: Mehtyltransferases; SAH: S-Adenosyl Homocysteine;
SAHH: S-adenosyl homocysteine hydrolase; SAM
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PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Pharmacologic Therapy for Type 2 Diabetes

|n|t|al pharmacologic agent for the
treatment of type 2 diabetes. A
STANDARDS OF 9.5 Once |n|t!ated, metformin )
MEDICAL CARE should be continued as long as it Is
IN DIABETES—2021 . N

r Y tolerated and not contraindicated;
other agents, including insulin,
should be added to metformin. A

American
Diabetes
| 67 . Association.

Connected for Life



Hassna Osama et al., J Diabetes Metab 2015, 6:10

J
n M I%ternatl OnQI http://dx.doi.org/10.4172/2155-6156.C1.034
ofbnt
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November 02-04, 2015 Dubai, UAE

Effect of metformin on serum vitamin B12 and blood homocysteine levels in patients with type 2
diabetes mellitus and role of vitamin B12 supplementation

Hassna Osama', Hoda Abd Elbadie Hussein?, Mohamed E Abdelrahim' and Heba F Salem’

Methods: Eighty eight patients with T2DM were selected from Fayoum University Hospital outpatient clinics. They were divided into
three groups: Group 1: Thirty patients on metformin therapy for more than one year without B12 supplementation, Group 2: Thirty
patients on metformin therapy for more than one year on B12 supplementation and Group 3: 28 patients not receiving metformin
therapy or B12 supplements (control group). All patients were subjected to complete history taking, including peripheral neuropathy

using stocking and glove method, and laboratory investigations such as complete blood count, serum B12 and blood homocysteine
levels.

Conclusions: Vitamin B12 deficiency is associated with metformin use in T2DM patients with significant correlation with diabetic

peripheral neuropathy (DPN) and hyperhomocysteinemia, whereas vitamin supplementation with metformin could prevent those
effects.



International Journal of Advances in Medicine

Lala K et al. Int J Adv Med. 2020 Sep,7(9):1376-1379
http://www.ijjmedicine.com pISSN 2349-3925 | eISSN 2349-3933

.. ) DOI: http://dx.doi.org/10.18203/2349-3933.ijam20203602
" Original Research Article

Serum vitamin B12 and homocysteine levels in type 2 diabetes
patients on metformin

Kunal Lala*, Divya Lala, Saurabh Duggad

Methods: The present observational study included 60 patients with diabetes mellitus, 30 patients on metformin
therapy (at least 6 months) and 30 patients not on metformin use. Laboratory investigations were sent for vitamin
B12, homocysteine and HbAlc.

Results: Mean vitamin B12 level was 159.67+95.73 and 510.734206.18 pmol/l in the metformin and non-metformin
group respectively (p value <0.001). Serum homocysteine levels were found to significantly higher in the metformin
group as compared to non-metformin group (17.39+4.97 vs 14.43+2.43 umol/l, p value <0.01). Folate levels were
similar in the two study groups (22.714+3.67 vs 27.5442.83 mmol/L). Haemoglobin Alc levels were significantly
higher in the metformin group as compared to non-metformin group (7.85+0.97 vs 7.25+0.80 respectively).
Triglycerides, high density lipoprotein and total cholesterol levels were found to be similar between the two study
groups. However, low density lipoproteins were significantly higher in the metformin group as compared to the non-
metformin group (3.7£0.92 vs 3.4+0.86 mmol/1).

Conclusions: Our results show metformin use in type 2 diabetes mellitus patients was associated with significantly
lower vitamin B12 levels and significantly high homocysteine levels.



The relationship between exacerbated diabetic peripheral

neuropathy and metformin treatment in type 2 diabetes mellitus.
= Manal Mohammed HashemAhmed Esmael Jan 2021

(a) (b)

Megormin dose Megormin dose

2.51 254
2.4
1.5+

14 .

05 e

(o} 4- ) ) ) 8- ) ) )
0 200 400 600 800 1000 0 5 10 15 20
Vitamin B 12 Level Toronto Chnical Scoring System (TCSS)

A) Correlation of vitamin B12 and metformin dose. (B) Correlation of Toronto
Clinical Scoring System and metformin dose.
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Figure 2. Correlation of the severity of DPN with (A) cobalamine, (B) methymalonic acid, and (C)
homocysteine.

“

showed that MTD had significantly longer metformin use duration, higher metformin dose>2 g,
higher TCSS, lower plasma cobalamin, and significant higher homocysteine. Diabetics treated with
metformin for prolonged duration and higher doses were associated with lower cobalamin and more

severe DPN.
B
www.nature.com/scientificreports/
Received: 23 September 2020; Accepted: 4 January 2021
Published online: 21 January 2021
C



Metformin va bénh ly TK ngoai bién DTD

Phan tich hoi quy logistic trén Bn BTD st dung Metformin thoi
gian cang dai va Liéu Metformin 2 2000 mg/ngay ghi nhan :
Nong dé Cobalamin huyét twong cang thap hon

Nong dd homocysteine huyét thanh cang cao .

Chi s6 Toronto clinical scoring system (TCSS) cang cao

Hashem MM, Esmael A, Nassar AK, El-Sherif M. Scientific Reports. 2021 Jan 21;11(1):1-9.
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Symptoms (humbness, prickling, pain)
A A A N N e e

|l Reflexes

+ Pressure Sensation (Monofilament)

+ Vibratory Sensation

Nerve Conduction Abnormalities

Subclinical

Onset of
Clinical Diseases




« 1. Bénh TK giai doan tién lam sang
« 1. Bat thwc‘)’ng cac test qhén doan dién co hoc
« - Giam van toc dan truyén

« - Giam bién do6 cua kich thich co hoac nguwdng tac
dong dong ERR

« 2. Bat thwdng cac test danh gia vé cadm giac

« - Cam giac rung/ xuc giac

« - Cam giac nhiét néng/ lanh

« - Cac loai khac

« 3. Bat thwdng cac test danh gia chirc nang TK tw
dong

# - RAi loan nhip tim.

« - RGi loan chirc nang van dong tiét moé héi

¢ - Rbi loan diéu tiét dong tr tiém an.




Dung cu kham than kinh ngoai bién

Ny

Monofilament test Vibration test Pin test

TR

Touch test Thermal test Position test

Diabetic polyneuropathy (DPN). Bedside tools for testing cutaneous sensation, both large
fiber function: 10-g monofilament, vibration with 128-Hz tuning fork, touch and joint
position, and small-fiber function: cold and warm sensation, and pinprick. 76



Kham bang soi don
( Monofilament)

Kham béng sei don 10g






Figure 6. Application of the monofilament




Panh gia cam giac rung bang

\

am thoa




Tuning fork test : am thoa 128 Hz kham cam giac
rung dat tai gian dot ngén chan cai bén phai

Ky thuat Dénh gia thang diém
Khong c6 cam thay rung 2 diem
Khi bénh nhan c6 cam giac rung & 1 diém néu rung ¢ chan manh
ngdn chan cai, ngay khi van con hon & tay
cam giac rung thay doi ngay vi tri 0 diém : néu khong khac biét
bang cach dat Ién ngon tay cal roi
bénh nhan so sanh cuong do gitra 2
vi tri.
Panh gia Binh thuong :0 diém,
Nhe dén trung binh : 1 diém
Giam ning : 2 diém .



Test cham chich (Pinprick)




Nerve conduction
measured

Po dan truyéen than kinh




« PP tham do dién co’ - than kinh

« Co thé |a moi trwedng dan dién, kich thich dién
vao moét diém cla day TK sé tao ra dwgc mot
xung lan doc theo s truc dén tan cung TK va
dién thé hoat ddng nay co6 thé gian tiép ghi duwoc
trén da thong qua cac dién cuwc bé mat.

« Ghi thoi gian dan truyén xung déng sé danh gia
dworc tinh trang dan truyén cla day TK.

* Co thé kham duworc tat cd cac day than kinh nam
& nhirng noi cb kich thich dién duoc.



« Phwong phap do téc dd dan truyén than kinh
« - phat hién sé'm bién chirng than kinh ngoai
bien DTD voi toc do dan truyén cham hon

binh thwong.

« - phat hién sw c6 mat cla ton thuwong than
Kinh ngoai vi.

« - xac dinh dwoc ca vj tri ctia ton thwong.



Measuring temperature sensation thresholds using
the CASE |V guantitative sensory testing device.

hitp:/Mvamv.medscape.com

Medscape ®

CASE : computer assisted sensory evaluation



Measuring vibratory sensation thresholds using the

CASE |V gquantitative sensory testing device.

Medscape ® http:/vwvwwmedscape.com

CASE : computer assisted sensory evaluation



Medscape® www.medscape.com
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Phwong phap do ap lwc vung
gan ban chan

Contractures — hammer toe —
improper weight-bearing — ulcer —
infection — osteomyelitis — ' | Abnormal
amputation S/ { contracture
v \ of Achilles
tendon

Hammer toe

Force of the ground up




Schematic diagram for the
10 subdivided zones of the
foot applied in the current
study. Legend: The
subdivided zones were
T1) hallux,

T2-5) toes 2-5,

M1) first metatarsal,

M2) second metatarsal,
M3) third metatarsal,

M4) fourth metatarsal,
M5) fifth metatarsal,

MF) midfoot,

MH) medial heel,

LH) lateral heel



«2. Béenh TK giai doan lam sang
« 1. Bénh than kinh xa goc doi x&ng.

« 2. Bé&nh than kinh tw dong

« 3. Bénh da ré than kinh

« 3.1. Bé&nh da ré than kinh doan that lwng con goi
bénh teo co DTD.

« 3.2. Bénh da ré than kinh doan nguc

« 3.3. Cac loai khac

« 4. Bénh don day than kinh .

« 4.1. Bénh don day than kinh so nao

« 4.2. Bénh don day than kinh ngoai bién
« 4.3. Bénh da day than kinh




Pac diem bénh TK giai doan lam sang

A simplified

Motor I Sensory I Autonomic
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Heart rate,
Cold Warm Blood pressure,

perception perception Sweating,
Pain Pain GIT, GUT,

function

Touch,
Muscle Vibration,
control Position
perception




*1. Bénh TKXGDX ( bénh TK ngoai bién,
bénh TK van dong-cam giac)

« - phan anh sy ton thwong céac soi TK I&n va nhd
co myelin va khong cé myelin.

« - Xay ra dau tién & chi dwai la do

« + tu thé ding thang, lam cac vi mach mau dé bi
ton thwong do co ché co mach bj giam.

* + nhi*ng soi truc dai hon & chi dwdi dé bj tén
thwong

* + twong quan gitra bénh TKXGDX va chiéu cao.



« Dac diém lam sang

« Roi loan cam giac :

« Dj cam & dau chi v&i cadm giac kién bo, té ran cham
chich hoac c6 cam giac rat bong.

« Gidm hoac mat cadm giac tiép xuc & da va cdm giac
nhiét .

« Mat cdm giac co khuynh hwéng di Ién theo “dang bot
@ chan, hoac “dang mang gang” ¢ tay.

« Tang cdm giac dau va dau cac chi nhiéu vé dém.

7

« Pau cb tinh chat am i hoac kich phat.



Sw phan bo ving dau
96% & ban chan
67% ngon chan

54% mu chan

39% ¢& tay

37% long ban chan
37% bap chan
32% got chan

0
Khong dau

Khéng &
0

« Muc do dau

« vira phai

« tw 3,6/10,dén 6,9/10
(thang diem tw 0-10)

CONG CU PANH GIA MUC DO DAU
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Dau nhe Dau trung binh

au Daunhe ©Oaviaphik Daunhidu Dau dd d&i Dau khing khiép
1-2 3-4 5-6 7-8 9-10




« .Bénh ly TKXG ddi xtrng tién trién dac trwng

« bénh ly TK “chét nguwoc dan”

« anh hwdng dau tién dén phan chi xa nhat
(ngon chan).

« Sau d6 tién trinh lan rong lén goc chi va
cling co thé anh hwong dén thanh bung
trwdc va rol déen quanh than.



« Roi loan van déng

« Mat cdm giac sau (rung) va mat px nhan cam
do ton thwong cua cac soi lon.

« Thwong it ndi troi va gidi han & phan xa chi
dwdi lam teo co, yéu co tai vi tri cac ngon va
ban chan.

« ROi loan px bao gdom gidm hoac mat px do tén
thwong tru truc than kinh soi dai.

« Gidm hay mat px gan got xay ra @ Gb sém cua
bénh, trong khi d6 mat px lan rong va yéu van
déng xay ra cham hon.



« 2. Viém da ré than kinh

* Bénh ly viem rai rac cac day TK va viem
cacré TKdoDID

« bénh ly TK thién vé cam giac.

* Cam giac dau

« thworng khong doi xirng hai bén,

« dau mét hay nhiéu ving cua ré tuy song.



« 2.1. Bénh viém da ré TK doan that lwng

¢ (bénh teo co DTD).

. Cg‘)n goi bénh TK dui hoac bénh TK van dong vung
goc

¢ thwong hai bén.

« yéu co dui, dau va mat phan xa chi dwai.

« kem theo sut can.

« Teo co dui wu the, gidm kha ndng van dong va
thwdng bi gidi han & cac co day chau, co t&r dau dui
va cac co kep.

« C4c co trudc ngoai cang chan it gap hon.

« Tw hoi phuc sau 6-12 thang nhwng teo co van xay ra.



Bénh teo co TK DTD

i




Diabetic Amyotrophy
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* Do vong dui dé danh gia it co gia tri do to chirc
m& phat trién & vung dui .

« Dién tién nang wu thé TK van déng va viém da
day TK dwoc xem bénh da day TK mat myelin
viém man tinh va

» Chirng hep tly song va&i triéu chirng giam van
dong doi xirng hoac khong doi xweng,

*» Bénh TK cam giac tién trien mac du kiém soat

duo’ng huyét tot kém tang protein dich n&o tuy
va dién sinh ly dién hinh.

« Diéu tri wc ché MD két hop corticoide, tach
huyét twong dung gamma globulin ¢é cai thién



Hoi chirng Hep tay song/ Pau cach hoi

Dull to severe pain in the
buttocks and lower back
triggered by walking
especially downhill

Pain rediates into one or
both legs (60%)

Numbness, weakness,
paresthesiae of lower
extremities

Relief when sitting,
leaning forward or resting




« 2.2. Bénh viém da ré than kinh doan nguwc.
« Thwong it gap hon doan that lwng.

« C4c con dau doan ré twong wng (nham bénh
thiéu mau co’ tim, quan gan, quan than va cac
bénh ly tieu hoa khac )

« 2.3. Cac loai khac.

¢« Tén thwong ré doan L5-S1 hodc C5-T1

« twong doi hiém hon

« can chu y dén bénh nguyén.

* HC hiém hon 1a viém da ré TK lan tda trén bénh
Iy TK ngoai bién thwo’ng kem sut can, tram cam

va suy kiét, thuwong gap nguwoi gia klem soat
dwdng huyét kém.



« 3. Viéem don day than kinh BTD

« 3.1. Viém don day than kinh so nao

« xay ra cap tinh va khéng doi xirng

« lién quan chl yéu cac day TK so, ving than va ngoai
bién.

« thodi trién tw phat sau 3 -12 thang, dén nhiéu nam.

« CO6 thé bj thay ddi thi lwc hodc yéu cac co' lién quan ca
day TK so nao nhw day lll, IV, ngay ca day VII.

« Tén thwong day 1] gay liét nhan cau, sup mi mat va
nhin déi kém roi loan vé dong tw,

* phan ng dqng t&r c6 thé cham, dap trng voi ,énh sang
giam hay mat, tuy nhién phan xa hdi tu con tot.



Fig. 12.19 Third nerve palsy in diabetes: there is a partial ight
plosis with abduction and depression of the globe. The pupils were
equal insize

This 72 year old lady had a history of diabetes for 20 years. In 1973
she developed poor vision in the left eye. In 1982 she expenenced
pain above the nght eye, followed by plosis and diplopia
Examination showed a partial nght third nerve paresis with pupil
sparng. The paresis recovered

Cranial Neuropathy:
Cranial Nerve Il palsy



* 3.2. Viém don day than kinh ngoai bién

« Cac day than kinh tru, quay va dui thwong
la nhirng vi tri thwong gap cua cac day
than kinh ngoai bién.

« 3. 3. Viém da day than kinh

« Trwdng hop nhiéu day than kinh bi ton
thwong ngwol ta dung tw bénh viem da
day than kinh khdng doi xirng (asymetric
polyneuropathy)
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Area of pain M

Median nerve
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Carpal Tunnel Syndrome




Median nerve is compressed Hoi chirng 6ng cb tay do

at the wrist, resulting in chén ép TK gilra
numbness or pain




Phén do mirc db tram trong ctia bénh TKNB BTD

(Llewelyn JG, Tomlinson DR & Thomas PK, 2005)

« NO: khdng c6 TC chirc nang va thwc thé cta bénh
TKNB

« N1: khong c6 TC chirc néng; c6 TC ( mat cdm giac
ngon chi + mat phan xa gan co)

« N2: bénh TKNB c6 TC chirc nang (dau xuat x& than
kinh va di cam)
- N2a: nang it
- N2b: nang nhiéu; c6 yéu clr ddéng ngdc cbd chan

* N3: bénh da day TK géy tan phé bn khc“)ng di dung
dwoc vi yéu liét hay vi that diéu cam giac, hoac khong

str dung dwoc ban tay vi di cam, hoac bi dau xuat xu
than kinh nang né; triéu chirng suy than kinh tw chu.



Table 1—Toronto Clinical Neuropathy Scoring System

Symptom scores Reflex scores Sensory test scores =

Foot Knee reflexes Pinprick
Pain Ankle reflexes Temperature
Numbness Light touch
Tingling Vibration
Weakness Position

Ataxia

Upper-limb symptoms

Sensory testing was performed on the first toe. Symptom scores: present = 1; absent = 0. Rellex scores:

absent = 2; reduced = 1, normal = 0. Sensory test score: abnormal = 1. normal = 0. Total scores range from
normal = 0 to maximum of 19.

Thang diém TCNSS
0-5 = no neuropathy, 6-8 = mild neuropathy
9—11 = moderate neuropathy, > 12 = severe neuropathy.

112



Test sang loc Vwong quoc Anh
( United Kingdom Screening test)

Bo cau hoi Danh gia
Vé cam giac nhan thay nhu néng bong, cham chich, hoic té ran ¢ ban chan (2 diém),
thé nao?: moi, chuot rdt, hoic dau (1 diém). Toi da 2 diém.
Cac triéu ching dinh vi & Ban chan (2 diém), bap chan (1 diém), vi tri khac ( O
dau? diém). T6i da 2 diém.
Thac day ban dém vi cac Co6 (1 diém).
triéu chung trén?
Thoi khic cua triéu chimg? Xau vao budi toi (2 diém), xuat hién ban ngay va dém (1
diém), chi c6 ban ngay (0 diem). To61 da 2 diém.
Triéu ching duoc giam Khi di bo (2 diém),démg (1 diém), ngdi hodc nam hoic
b6t? khong do (0 diém). Ti da 2 diém .
Két qua 0-2 diém : binh thuong
3-4: bénh than kinh mac d6 nhe
5-6: bénh than kinh mutc do trung binh
7-9: bénh than kinh muc do ning.



Thang diém danh gia twong tw
théng qua dau chirng lam sang

Dau lAm sang
Phan xa gan Achille

Cam giac rung?

Cam giac cham?

Cam giac nhiét do?

Két qua thang diépl dua
vao dau chirng than kinh

Danh gia
Mat (2 diém), con nho su cong hudng (1
diém cho 1 chan)
Khong c6 hoic giam (1 diém cho 1 chan)
Khong c6 hoic giam (1 diém cho 1 chan)
Giam (1 diém cho 1 chan)
0-2: binh thuong
3-5: bénh than kinh mac d6 nhe
6-8: bénh than kinh mirc do trung binh
9-10 : bénh than kinh mtc d6 niang



» Chan doan Bénh TK ngoai bién (+)

« + Cac dau chirng & mirc d6 trung binh hodc
nang ( 2 6 diem), ngay ca khong co triéu
chirng

« cO it nhat triéu chirng m&rc dd nhe (= 3 diém)

‘ hién’dién trieu chirng mue do trung binh ( 2
5 diem)

« Thang diém triéu chirng than kinh 8 diém
bénh nhan co nguy co cao loet ban chan.



Thang diém sang loc
bénh than kinh ctia Michigan

B§ céu héi nhu sau Danh gia

Ban chan ghi nhan da khd, Hién dién bat ctru chi diém ctia bénh

chai chan, do mnut, nhi€ém than Kinh noi trén dugc danh gia 1

khuan hay bién dang khong? diéem va thém 1 diém néu cé loét di
kem.

Cam giac rung o lung ngén Giam (0,5 diém) hoac khong c6 ( 1

cai nhu thé nao? diem)

Phan xa gan Achille nhu thé mat ( 1 diém), ¢ néu c0 tro luc (0,5

nao? diém).

Test nay duoc chuan hod véi Thang dién trén 2 xac dinh bénh

tieu chi San Antonio than kinh véi gia tri dac hiéu cao

Consensus. (95%) va do nhay cao (80%).



Truncal %

Median

A

B

Large-fiber
Neuropathy

Sensory 108s: 00— +++4
(Touch, vibration)
Pain: + — +++

Tendon reflex: N = 44
Motor deficit Qs +++

Small-fiber
Neuropathy

Sensory loss: 0— +
(thermal, allodynia)
Pain: + — +++
Tendon reflex: N — 4
Motor deficit; 0

Proximal
motor
neuropathy

Sensory l0ss: 0— +
Pain: + — +++
Tendon reflex: 44
Proximal motor
deficit: + = +++

Acute
mononeuropathies

Sensory loss: 0— +
Pain: + — +++
Tendon reflex: N
Motor deficit; +=+ +++

Entrapments

Sensory loss in Nerve
distribution: +— +++
Pain: +— +

Tendon reflex: N
Motor deficit: += +++




Tiéu chi danh gia cia ADA 2021



for diabetic peripheral neuropa-

thy starting at diagnosis of type 2

diabetes and 5 years after the

diagnosis of type 1 diabetes and

at least annually thereafter. B

Assessment for distal symmetric N L T o

polyneurjopathy should include a STANDARDS OF
careful history and assessment of MEDICAL CARE

either temperature or pinprick

sensation (small fiber function) IN DIABETES—2021
and vibration sensation using a - —
128-Hz tuning fork (for large-

fiber function). All patients

should have annual 10-g mono-

filament testing to identify

feet at risk for ulceration and

amputation. B

Symptoms and signs of auto- [l 11. Microvascular Complications

nomic neuropathy should be W and Foot Care: Standards of

assessed in patients with mi- W Vedical Care in Diabetes—2021
CrovaSCUIBr Compllcatlons' E Diabetes Care 2021;44(Suppl. 1):5151-5167 | https://doi.org/10.2337/dc21-5011

Recommendations —* 1 . ~
11.25 All patients should be assessed D]_abetes Care




AMERICAN DIABETES ASSOCIATION

STANDARDS OF
MEDICAL CARE
IN DIABETES—2021

Diagnosis

Diabetic Peripheral Neuropathy

Patients with type 1 diabetes for 5 or
more years and all patients with type 2
diabetes should be assessed annually for
DPN using the medical history and simple
clinical tests (137). Symptoms vary ac-
cording to the class of sensory fibers
involved. The most common early symp-
toms are induced by the involvement of
small fibers and include pain and dyses-
thesia (unpleasant sensations of burning
and tingling). The involvement of large
fibers may cause numbness and loss of
protective sensation (LOPS). LOPS indi-
cates the presence of distal sensorimotor
polyneuropathy and is a risk factor for
diabetic foot ulceration. The following




diabetic foot ulceration. The following
clinical tests may be used to assess small-
and large-fiber function and protective
sensation:

. Small-fiber function: pinprick and
temperature sensation

. Large-fiber function: vibration per-
ception and 10-g monofilament

. Protective sensation: 10-g monofilament

These tests not only screen for the
presence of dysfunction but also predict
future risk of complications. Electrophys-
iological testing or referral to a neurologist
is rarely needed, except in situations

where the clinical features are atypical or
the diagnosis is unclear.

Other Risk Factors of DPN

In all patients with diabetes and DPN,
causes of neuropathy other than diabetes
should be considered, including toxins (e.g.,
alcohol), neurotoxic medications (e.g., che-
motherapy), vitamin B12 deficiency, hypo-

thyroidism, renal disease, malignancies
(e.g., multiple myeloma, bronchogenic car-
cinoma), infections (e.g., HIV), chronic in-
flammatory demyelinating neuropathy,
inherited neuropathies, and vasculitis




Complications of Polyneuropathy

Ulcers
* Charcot arthropathy
Dislocation and stress fractures

 Amputation - Risk factors include:

— Peripheral neuropathy with loss of protective
sensation

— Altered biomechanics (with neuropathy)
— Evidence of increased pressure (callus)
— Peripheral vascular disease

— History of ulcers or amputation

— Severe nail pathology



Bunion

A bunion is a bump at the
outside edge of your big
toe. As the bump gets

worse, it can be filled with
extra bone and fluid.

Bién dang ngén cai

Hammertoe

Hammertoes are toes that
curl under your feet.
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Ngon chan hinh bua
(mong vuot)

Blister

Blisters are areas of skin
that are raised and filled
with fluid.

PAC DIEM BAN CHAN BENH NHAN DAl THAO BUONG
CO BENH LY THAN KINH NGOAI BIEN



Bién dang ban chan
hinh mac , ban chan meo







Before and after reconstructive surgery.
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Muc Tiéu Piéu Tri
« Kiém soat dworng huyeét +++
« Diéu tri theo co ché bénh sinh

« Diéu tri cac yéu to phoi hop
hoac lien quan

« Diéu tri triéu chirng
« Diéu tri chinh hinh
« Han ché bénh nhan tan phé




+1. Kiem soat dwdng huyet tich cwc

« DCCT: gidm 50% bién chirng TKDTD khi dung
iInsulin tang cuwong

« UKPDS : Cai thién cam giac sau

« STENO trial : giam bénh TKTD

« + Can bang dwong huyét tot cho bénh nhan theo
khuyén cao cua Hoi Bai Thao bwdng My

¢ + Theo doi dwong huyet con phu thudc tinh trang
dién bién bénh ly ctia bn do nguy Cco tai bién tim

mach lien quan ha duwong huyet & bénh nhan I&n
tudi va cod bénh Iy tim mach phdi hop.



Muc tiéu danh cho tat ca Bn DTP khéng mang thai

Muc tiéu Chi so
HbAlc < 7% (53mmol/mol)
Glucose HTMM 80-130 mg/dL (4,4-7,2 mmol/L)*
(doi, trwwéc an)
Pinh glucose HTMM <180 mg/dL (10,0 mmol/L)*

(sau an 1-2 gi©)

VTG e M HAT T <140 mmHg, HATTr <90 mmHg
<130/80 mmHg ( bc than, hoac YTNC cua BTMXV)

Thanh phan LDL.C <100 mg/dL (2,6 mmol/L)
Lipid mau LDL.C <70 mg/dL (1,8 mmol/L) c6 YTNC cua BTMXV
< 50 mg/dL co BTMDXYV nang

TG <150 mg/dL (1,7 mmol/L)
HDL.C >40 mg/dL (1,0 mmol/L) & nam
HDL.C >50 mg/dL (1,3 mmol/L) & nl¥




Tiéu chi danh cho bénh nhan PTD Ngwéi cao tudi

Consbng  <7,5% 90-130 90-150 <140/90
lau
Ky vong <8,0% 90-150 100-180 <140/90
sbng trung
binh
Khéng con  <8,5% 100-180 110-200 <150/90
song lau

A. Manh khoe
B. Nhiéu bénh, strc khde trung binh
C. Nhiéu bénh phurc tap hodc bénh nguy kich/ strc khoe kém




2.Can thiép yéu td nguy co

Alcohol use disorder

Nutritional deficiencies
(e.g., B12)

Guillain-Barre syndrome
Toxicities and overdose

Hereditary or genetic
conditions (e.g., Charcot
Marie Tooth disease,
amyloidosis, porphyria)
Infection

Inflammatory conditions

Malignancy

Advanced age
Hypertension
Smoking
Dyslipidemia

Poor glucose control

A long duration of
diabetes

Heavy intake of alcohol

Positive HLA-DR3/4
genotype

Last Update: July 26, 2021.



athogenesis oriented
symmetric diabetic neuropathy

Diabetes
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Cac con dwong chinh gay ton thwong do
tang dwong huyét

Hoat tinh cua transketolase dwo'c Vit B1 kich hoat chen cac con dwdng giang héa

Con dwong Polyol:

MADPH  NADP* MADT  NADH T stress oxy héa
vit. 51 [ b Seb i | 4+ poat tinh PKC
* exosamines:

dé khang insulin.
hoat tinh PKC

Pentose-5-phosphates TK .
Er'_'.-tl'n'-:::-s-.a-4+-|:-I~u:|sp:|h.:1._,.: Thiamine NADH  NAD" On‘ dU’O’nq DAG
[ dpHap L-Z.. 4 .;,_.+:|_-,-.:e.-.:::.|-F'—-J DAG —=$ PKC tuan hoan mao mach

Diacylglycerol pathway h oat tl'n hP KC

ao thanh AGE:
thoat mach
cung cap oxy
stress oxy hoat tinh
ay tén thwong mang
- Khéi diém trong®thé: néng dé superoxide twong tac véi protein
‘ Vit. B6 ‘ tang s6 chen GAP-DN van chuyén qua soi truc.

+ Glyceraldehyde-3-P

NAD™ { Methylglyoxal —se + AGEs

YCAPDH =403 AGE pathway
NADH

1, 3-Diphospheglycerate

Hammes et al., Nature Medicine (2003) 9; 294-299



Vitamins B1+B6+B12
%, #1 NEUROBION

oew]
e ‘9

INTAKE of vitamin B helps relieve the symptoms of neuropathy.




Két hop Vitamin B1-B6-B12 trong diéu tri bénh ly da day than kinh do BT

Ngwéng am — Ban tay Temperature Discrimination Threshold

Neurobion

on Foot and Hand Examined by the Marstock-Method

AOC 3 7 -------- Placebo
Foot Hand
I B Pa—
S Jlmmi=| s c
.ﬂﬂrnnn had . N —
: ll'”‘{lrl ‘“‘l | |
1 | I
Cold Warm Cold/Warm Cold Warm Cold/Warm

Pat.: H.B. 30 Y., Type [-Diabetes since 14 Years

Neurobion
A°C 37 -~ Placebo

Giam dau dang ké trén 40% bénh nhan
diéu tri bang vitamin so v&i 12% diéu
tri bang gia dwoc

Cai thién dang ké ngwdng cam nhan
nhiét trong nhom diéu tri bang vitamin

so v&i nhom diéu tri bang gia dwoc chi
& ban tay— Can thiéet diéu tri soé'm




3.Dieu tri theo co’ ché bénh sinh

NADY  MADH

+ Fructose

NADP*
+ Sorbitol
Polyol pathway

MADFH

* Glucose

+ Glucose-6-P

+ Glucosamine-6-P = UDP - GlcNAc
f Fructose-&6-P

Pentose-5-phosphates TK

+
Erythrose-4-phosphate Thiamine NADH NAD"
$DHAP 4 o Glycerol p—wt DAG ¥ PKC

Diacylglycerol pathway

+ Glyceraldehyde-3-P
NAD™ + Methylglyoxal —me + AGEs
¥CAPDH 403

AGE pathway
NADH

1, 3-Diphosphoglycerate

Khé&i diém trong ty thé: nong do superoxide
tang sé chen GAP-DH.

Hammes et al., Nature Medicine (2003) 9; 294-299

stress oxy hoa
T hoat tinh PKC

1 dé khang insulin.
T hoat tinh PKC

1 tudn héa mao mach
T hoat tinh PKC

1 thoat mach

| cung cap oxy

1 stress oxy hoa

gay ton thwong mang
twong tac véi protein

| van chuyén qua sei truc



Bang phan loai diéu tri dwa vao
co ché bénh sinh bénh TKDTD (ADA - 2005)

] :\ [ 4 v Y 2 ] Pt A
Barthireng: ST Viuciticu

Puong Polyol 1 tic ché aldose reductase Sorbitol TK |

Sorbinil ROt lui

Tolrestat ROt lui
Ponalrestat Khong két qua
Zopolrestat Rt lui
Zenarestat ROt lui
Lidorestat ROt lui
Fidarestat Hiéu qua
Ranirestat Hi¢u qua
Epalrestat Thi trudong Nhat

Myo-inositol |  Myo-inositol Myo-inositol TKtT  Chua ro



Bang phan loai diéu tri dwa vao
co ché bénh sinh bénh TKDTD (ADA - 2005)

Bat thuong San pham Muc tiéu Thtr nghiém
Stress oxy hoa 1 a-lipoic acid Goc tu do oxy | Hiéu qua
Giam oxy TK 1 Dan mach NBF 1 Hi¢u qua
urc ché men chuyén Tan sinh mach 1 Hi¢u qua
dan chat prostaglandin Hi¢u qua
PhVEGF 4. gen transfer Tién hanh
Protein kinase C 1 trc ché PKC-béta NBF 1 Tién hanh
(ruboxistaurin)
C-peptide | C-peptide NBF 1 Hiéu qua
Huong TK | NGF Tai tao va phat trien TK 7 Khong hiéu qua
BDNF Tai tao va phat trien TK 1 Khong hi¢u qua
Chuyén hoa LCFA|  Acetyl L Carnitine Tich luy LCFA| Khoéng hiéu qua
Tong hop GLA | v linolenic acid (GLA)  Chuyén hoa EFA 1 rat lui

NEG 1 Aminoguanidine AGE| rat lui



4. Piéu tri mién dich

« Nhiéu autoantibodies trong huyét thanh phan
trng vol té bao than kinh .

‘ Monosialogangrlioside antibodies (anti GM1
antibodies) chiem 12% bénh TK van dong..

« Globulin mién dich hoac lieu cao steroid st
dung cho mot so triwong hop bénh TKTD



5.Diéu tri gidm dau

C-fiber nociceptor disinhibition
sensitization sensitization  cold hyperalgesia

Sympat

C Ap/As



Cac muc tiéu diéu tri dau do than kinh

Nao

Uc Cheé TCAs

hwéng SSRIs

xuéng SNRIs

SSNRIs
NE/SHT Opiates
Thu thé opiate Tramadol
Nhay cam héa Nhay cam héa trung wong
- Ca*™: GBP; OXC; PGB
. Ngoai vi ' !
Hé — NMDA: Ketamine, TPM
) Na* Dextromethorphan
TKNB — CBZ Methadone

OXC . P
PHT 1Ay song Thudc khac

-| TCA -
LTG Capsaicin
TPM NSAIDs

e COX-2 inhibitors
Mexiletine
Levodopa

—_ BeydounA 2001 Lidocaine




ain targets

TCAs/SSRIs/SNRIs
oz adrenergic antag/ Descending fibers

Tramadol, Oxycodon CR a5 Dextro-
R methorphan
SHT |

Topiramate | Opioild
Pregabalin 02 Substance P
Gabapentin N | ‘. ™\
Ca** oo @ \
C-fiber channel_s ~ @ p\MpaA | Substantia
B EBEBE— Glucamate @ Ampa | gelatinosa
Capsaicin && =

Clonidine

oy

‘ GABAA
O‘ GABAs

f , ; Interneuron \

Topiramate/Pregabalin Carbamazepine
Gabapentin/Carbamazepine Topiramate
TCAs/Insulin Pregabalin

Gabapentin

AS fiber . oy GABA ug
Na channels BE-g— ..




Table II: Current guidelines for painful
diabetic peripheral neuropathy

Line of EFNS (2010)°  AAN (2011)* NICE (2013)” AACE (2015)° ADA (2017)®
Treatment
1st line Amitriptyline Pregabalin Amitriptyline ~ Amitriptyline Duloxetine

Duloxetine Duloxetine SNRI Pregabalin
Pregabalin Pregabalin Pregabalin

Venlafaxine Gabapentin Gabapentin

Sodium valproate Clonidine

Gabapentin

2nd line Tramadol Amifriptyline Amitriptyline  Tramadol TCA
Opioids Duloxetine Duloxetine Tapentadol Gabapentin
Sodium Pregabalin Topiramate
Valproate Gabapentin Oxcarbazepine
Venlafaxine Lidocaine 5%
Gabapentin Capsaicin
Tramadol
Opioids

Capsaicin

3rd line Capsaicin

Tramadol

Diabetic Peripheral Neuronathy: Epidemiology, Physiopathology, Diagnosis &
Treatment. Nazma Akter Delta Med Col J. Jan 2019;7(1)




Recommendations
11.28 Optimize glucose control to pre- D].ab
vent or delay the development
of neuropathy in patients with
type 1 diabetes A and to slow
the progression of neuropathy in
patients with type 2 diabetes. B AN ol ews

Assess and treat patients to reduce STANDARDS OF
pain related to diabetic peripheral MEDICAL CARE

neuropathy B and symptoms of IN DIABETES—2021

autonomic neuropathy and to im-
prove quality of life. E

Pregabalin, duloxetine, or ga-
bapentin are recommended
as initial pharmacologic treat-
ments for neuropathic pain in

diabetes. A

Diabetes Care Volume 44, Supplement 1, January 2021



. Thudc chdng tram cam ba vong

trc ché thu nhan norepinephrine va hay serotonin
tai synape cua hé thong kiém soat dau trung
wong dan xuéng va doi khang voi thu thé N-
methyl-D-aspartate phu trach tang cam giac dau
va dau do kich thich (allodynia)

imipramine,amitriptyline va clomipramine (c ché
norepinephrine va serotonin

desipramine (rc ché chon loc norepinephrine
Than trong HA tu thé

Chéng chi dinh Pau that nguc khdng 6n dinh,
NMCT trong vong 6 thang, suy tim, tién s RL
nhip that, RL dan truyén, hoi chu’ng QT kéo dai.



Nhiém doc
Amitryptyline

Amitriptyline Toxicity,

A. On




2.Uc ché serotonin chon loc
(SSRI=selective serotonin reuptaked inhibitors)

SSRI chi &rc ché thu nhan serotonin tién synape
khong co tac dung vdi norepinephrine

Khéng cd tac dung e ché thu thé hiu synape va
tinh 6n dinh mang giong quinidine

Paroxentine va citalopram hiéu qua hon fluoxetine
Tac dung phu tang nguy co chay mau tiéu hoda cao
twong duong liéu thap ibuprofen

Than trong khi dung chung thudc khang vién
khong steroid va aspirin



3.U'c ché serotonin va norepinephrine
(SNRI= Serotonin Norepinephrine Reuptake inhibitor)

Venlafaxine va Duloxetine

Liéu an toan va hiéu qua 60-120mg.

Tac dung phu tang nhe duong mau luc doi,
nhwng khong tang can.

Tac dung thodng qua : budn ndn, ngu gat,
chong mat, bon,khdé miéng,chan an.



3.Thudc chdng dong kinh

e 3.1. Diéu bién kénh calci (calcium channel modulator)
Gabapentin (Neurontin) Pregabalin (Lyrica),

« Gabapentin cu truc giong GABA (gamma
aminobutyric acid), chat dan truyén TK cé vai tro
trong dan truyén va diéu bién vé cam giac dau, chung
twong tac vdi hé thdng van chuyén L-amino acid va

ién két ai lywc cao vadi tiéu don vi a2 cla kénh calci

noat dong dién thé.

* Pregabalin lién két a2-6 gap 6 1an so v&i gabapenthin




2. Uc ché kénh natri (sodium channel blocker)

Oxycarbazepine, Topiramate va Lamotrigine
niéu qua hon carbamazepine

idocain (5mg/kg/truyénTM trong 30 phut)
Lidoderm (5%)
Mexiletine

3.Lacosamide



* Nhom gay nghién

-Tramadol

* DOi khang thu thé N-methyl-D-aspartate

- Dextromethorphan, Memantine
Mot s6 thudc khac

- phenytoin

- benzodiazepines

- lamotrigine (Lamictal®).

- valproic acid

- levodopa (antiparkinsonism agents)

- clonidine ( alpha-agonists)

- pentoxifylline




Thudc boi

Capsaicin cream (0,075%): giam chat gay dau
td chirc va dau do hda chat

Lidocain dan (5%): kéo dai 18 gio.
Isosorbide dinitrate spray



Cham ctru va vat ly tri lieu

Cham ctru

Vat ly tri liéu

- low intensity laser therapy

- percutanous electrical nerve stimulation
- static magnetic field therapy

- monochromatic infrared energy (MIRE)
treatment



Can thiép ngoai khoa chinh hinh




Phwong Phap Diéu Tri Bénh Than
¢ Kinh Ngoai Bién Dai Thao buong
JRELTEVE]R




Methylcobal cai thién cac trieu chirng TK Ngoai Bién DTD

Tohoku University and X
33 other institutions 406 cases ¢° 1500ug/day 8 weeks

Overall improvement

Marked Improvement

0 10 20 30 40 50 60 70(%)
4 weeks Slight Improvement Improvement
16.0 43.1

8 weeks
23.6 38.9

Improvement by symptom (after 8 weeks)
80 (%)

61 60

40

& Di cam Tang cam lanh  Caumesthesia

Sensory disturbance

Upper limb Lower limb

Spontaneous pain

Yoshio Goto et al. : Jap. J. Clin. Exp.Med.56 (12) : 4111,1979.



Methycobal cai thién roi loan cadm giac, van dong, dau

BN DTD c6 bénh ly than kinh ngoai bién.

Ti 18 cai thién téng quat |2 67,8% vao tuan thir 8 Cai thién theo triéu chirng
= Héi phuc
Xaudi  hoan toan i
Khéng thay déi 1.2% 6,2% i
30% - Cai thign dang ké
P 23,6% 60 (%)
== — 40(%)
- 20 (%)

Chitrén  Chiduwél Té Di cam Lanh Néng
N N

' Pau Ro6i loan cam giac
Co cai thién

\_ 38,9% P \_ )
K. Yamada et al.: Treatment of Diabetic Peripheral Neuropathy with methycobalamin. Excerpta Medica 336-340, 1982.

Nghién ctru da trung tam trén 406 BN & Nhat, 1500
mcg/ngay trong 8 tuan

Yamada K. et al. Excerpta Medica 1982; 336-340



Informa

International Journal of Food Sciences and Nutrition, healthcare

September 2009; 60(85): 71-76

Vitamin B;; may be more effective than nortriptyline
in improving painful diabetic neuropathy

AFSANEH TALAEI', MANSOUR SIAVASH?, HAMID MAJIDI° &
ALI CHEHREI?

Methods In this randomized, single-blind clinical trial we compared the efficacy of parenteral

vitamin B;, and nortriptyline, for symptomatic improvement of pain, paresthesia, burning,
freezing, stabbing and electrical sensation. Changes in nerve conduction parameters of
amplitude, duration and latency were also compared.

Conclusion In conclusvion, vitamin B, zvis more effective than nortriptyline for the treatment of
symptomatic painful diabetic neuropathy.



Hiéu qua clia Methycobal trén bién chirng than kinh

ngoai bién DTD qua cac bai bao tdng quan hé théng

7 nghién ctru ngau nhién déi chirng gia dwoc thwe hién
t&r June 1954 to July 2004 dwoc danh gia va kiém tra va
khang dinh
* Methylcobalamin co tac dung htru ich dbi voi cac triéu
chirng soma nhw dau, té va di cam
 Cai thién cac triéu chirng tw chu (tk thwe vat)
» Gidm nhe triéu ching ndi trdéi hon nhivng thay
doi trong két qua dién sinh ly

Sun'Y, Lai MS, Lu CJ. Effectiveness of vitamin B12 on diabetic neuropathy: systematic
review of clinical controlled trials. Acta Neurol Taiwan. 2005 Jun 1;14(2):48-54.



Methycobal va dién sinh ly (RCT)

« Trén 21 BN diéu tri Mbl c6 sw cai thién dang ké (P < 0.01)
vé phan biét 2 diém, dau and chuét rit sau 3 thang sd
MBL so v&i nhom chirng.

 Hon niva con cai thién Van toc dan truyén toi da cua tk van
dong (MMCV) (P < 0.05) va Bap &rng cam giac da dau
(scalp somatosensory response SSER) (P < 0.05) cua

than kinh gitra

Devathasan, G.,Teo, W.L.,Mylvaganam, A. (1986). Clinical Trials Journal 23 (2) : 130-140.



Methycobal 1am téng t6c dd dan truyén dién sinh ly TK DTD

Ty 1€ cai thién

161
141
12-
10-
0 E MBL
M Placebo

]
Median Ulnar Peroneal Tibial Sural F-wave

N=50, MBL 1500 pg/day, trong 8 tuan

Wibowo BS, et al. New aspects in the treatment of diabetic neuropathy with methylcobalamin: electrophysiologic
guantification of diabetic neuropathy. Department of Neurology, University of Indonesia, RSCM Hospital, Indonesia. Year



Phoi hdp Methycobal lam tang tac dung giam dau clia Gabapentin

Group 1 Group 2 p-value
Pain score (Gabapentin (Combined (independent t-
N=300 therapy) therapy) test)
At initial visit 7.61 £ 3.7 7.59 = 2.98 0.99
At 1 month 6.8 £ 2.87 6.3 £ 3.11 0.90
At 3 months 491 * 1.29 3.71 £ 1.14 0.03
So sanh muc dé giam dau gitra 2 nhom (inter group comparison).
Pain at initial Pain at three p-Value (paired t-
Group studied visit months test)
Group 1 (Gabapentin 7.61 = 3.7 491 = 1.29 0.44
therapy)
Group 2 (Combined  7.59 = 2.98 3.71 £ 1.14 0.02

Hasan A, et al. Journal of Biology and Today's World. 2020 Aug 22;9(9):1-3.


https://www.iomcworld.org/medical-journals/pain-49617.html
https://www.iomcworld.org/medical-journals/pain-49617.html
https://www.iomcworld.org/medical-journals/pain-49617.html

Thuc trang diéu tri bénh ly than kinh ngoai bién do BTD

» Chu yéu diéu tri triéu chirng giam dau than kinh

- Piéu tri can nguyén chwa dwoc quan tam:
— Tai tao bao Myelin cua soi TK
— Kiém soét lau dai bénh Iy TKNB do BTD

. Methylcobalamin 1& mét vitamine gilip phuc hoi cac
ton thwong than kinh va phoi hop tot véi cac thude

giam dau than kinh



Kha nang xam nhap vao dich ndo tuy clia Methycobal t6t

hon cac dang B12 khac

Phan tich néng dd trong huyét thanh va dich néo tuy trén ngwdi khoé manh

Serum Cerebrospinal fluid

91.2%

13.2%

N
N\

0.9%

Haruto Uchino et al. :Vitamins 42(3):198,1970.
Haruto Uchino et al. :Kyoto Symposium "Peripheral Neuropathy and Methycobal," p.1,1978.



Methycobal cé tac dung lam giam Homocysteine
( sau 3 tuan dieu tri)

—Eemo cystelne concentration In plasma

12 £ 10:8
10 +
75 8.3
E 87
>
o A4
g 6
<
4 4
2 =€
0 - f |
control(57) without MA(84) with MA(52)
. * |
MA: Macro Angiopathy LD
Plasma homocysteine concentration before and after treatment of
methylcobalamin
(1mg daily intramuscularly 3 weeks)
20 ¢ | *p<0.01 |
_ 15 r -
\E b
< 10 10.2
€
c
5 L
n=10
0
before after

(cis:]
Th nghiémtrong 3
tuan trén BN BDTD khéng
phu thudc insulin

N= 136 BN DTD + 57 BN nhom
chirng

Araki A et al. Atherosclerrosis 103 (1993) 149-157



Methycobal lam giam Homocysteine mau trén BN BDTD

Homocystein variation
*-
'p<0.05
% P

l:control, Il:folic acid 5mg/d, Ill: Methycobal 500ug , IV: folic acid + Methycobal

GU Wei-jun: National Medical Journal China, January 23, 2007, Vol 87, No.4



Methyltetrahydrofolate Tetrahydrofolate

Betaine-homocysteine
methyltransferase

Homocysteine Methionine

Methylcobalamin

|

Cobalamin

Methionine
synthase

The role of cobalamin in homocysteine metabolism.
Methylcobalamin is a cofactor in the synthesis of
methionine from homocysteine. Cobalamin deficiency

IS characterized by elevations in serum homocysteine
levels.

ﬂm\ synthesis -

Thymidine Uridine
methylene

N-Methyl-Tetrahydrofolate + Tetrahydrofolate acid
acid

Meothyfcobalamen

Homocysteine CH3 Methionine

Cobalamin
Succinyl-CoOA S

Adenosyicobalamin

Methylmalonyl-CoA Methylmalonic Acid

Myeline §
synthesis

170



Methycobal cai thién RL cam giac hiéu qua vuot troi so vai

vit. B complexes (B16.12) trén Bénh ly Than kinh NB BDTD

@9’& Nhém Methycobal : CHsB12 1500ug/day -

33 cases Nhom VIit. B complex : Vit. B: 75mg +
Bs 75mg + OHB:2 750 pg/ngay 8 weeks

Diém sb rdi loan cdm giac*
P<0.01
Khong cé y nghia théng ké

¢ Trwoéc Sau

Nhém Methycobal (19 cases) Nhém Vitamin B complex (14 cases)

*Subjective neuropathy symptoms were rated in terms of a five-level scale
Ryuichi Kikkawa et al. : Medical Consultation & New Remedies 22:976,1985.



Review Article
Methylcobalamin: A Potential Vitamin of Pain Killer

Ming Zhang, Wenjuan Han, Sanjue Hu, and Hui Xu
Institute of Neurosciences, The Fourth Military Medical University, Xian 710032, China
Correspondence should be addressed to Hui Xu; xubz@fmmu.edu.cn
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TaBLE 1: The ana]gcsic effect of MeCbl or combined use with other drugs on patients with diabetic neumpathic pain.

Effects of MeCbl Indices Measures of intervention Reference

Pain scale scores of
patients; measure of nerve
conduction velocity

Oral administration of MeCbl for
3 months

Alleviation of neuropathic pain symptoms;

i i i Devathasan et al. [12
improved nerve conduction velocity al. [12]

Measure of nerve Intravenous administration of

conduction velocity MeCbl Ishihara et al. [14]

Improved nerve conduction velocity

Repeated intrathecal injection of
MeCbl at a high dose of
2.5 mg/10 mL

Improved the symptoms of paresthesia,
burning pains, and heaviness;
no effect on nerve conduction velocity

Pain symptoms; measure of

: . Ide etal. [21
nerve conduction velocity 121]

Relieved spontaneous pain by 73%

Likert-type pain intensity
scale; Patients’ Global
Impression of Change
(PGIC) scale

Intramuscular injection of
MeCbl for four weeks followed
by oral administration of MeCbl
for additional eight weeks

Li [22]

Relieved pain and paresthesia;

improved motor and sensory nerve

conduction velocity

Neurolgical disability score
for the grades of pain and
paresthesia

Intravenous injection of MeCbl
for 6 weeks

Kuwabara et al. [13]

Reduced pain scores and good tolerance

Visual analog scale and
chemical safety

Oral administration of
immediate-release
methylcobalamin and
sustained-release pregabalin for 2
weeks.

Dongre and Swami

23]
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Methycobal in Japanese Guidelines

= H0.amisgt 59 This BIBLE is the golden standard for
v~ wrax wn o Japanese physician and every doctors
refer to this BIBLE since he/she was a

resident.

In this BIBLE, Methycobal is recommended
as 1st choice for Peripheral neuropathies.

fhe
man health care
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CORONAVIRUS DISEASE 2019

COVID-19 (CoOronaVirus Disease 2019) con goi Bénh Coronavirus
2019 13 loai chdng mdi virus Corona (nCoV) gay hdi chirng suy hd hap
cdp nang dat tén Coronavirus loai 2 nén duoc goi SARS-CoV-2
(Severe Acute Respiratory Syndrome Coronavirus-2) dé phan biét voi
SARS-CoV trudc day (ndm 2003). Virus méi ndy xuat hién 1an dau tién
vao cudi ndm 2019 tai Vi Han, Trung Quéc va da nhanh chong lay
lan dich bénh trén toan thé givi.



\sﬁf’@ World Health
WY Organization

COVID-19 Weekly Epidemiological Update

Edition 54, published 24 August 2021

Table 1. Newly reported and cumulative COVID-19 cases and deaths, by WHO Region, as of 22 August 2021 **

New cases Changein . New deaths | Changein new )
. . . Cumulative | . . Cumulative
WHO Region in last7 | newcasesin (%) in last7 days deathsin last deaths (%)
days (%) | last7 days* casesiz (%) 7 days * eaths v
1623 891 81 746 260 21983 2072143
1 0, 0,

Americas (36%) 8% (39%) (32%) 10% (47%)
1165092 63 662 465 11912 1254 406

E 0% 11%
Hrope (26%) (30%) (17%) (28%)
. 614 080 0 40522 861 17 475 . 627 864
South-East Asia (14%) -16% (19%) (26%) -10% (14%)
Eastern 450 624 10% 14 052 013 7115 1% 256 504
Mediterranean (10%) ’ (7%) (10%) ’ (6%)
e 513581 o 5844 252 5 896 . 81329
Western Pacific (11%) 20% (3%) (9%) 3% (2%)
. 158 595 5459 743 3958 130 407

Africa -3% -11%
(4%) ’ (3%) (6%) ’ (3%)
Global 4525 863 0% 211 288 358 68 339 1% 4 422 666
oba (100%) ° (100%) (100%) ° (100%)

*NDarrant chanmnin +hanimbhar Af madi canfivinnd cmcacldamthe in nmet crinn Aevie cammnmrad 4 covinn A nriae

Globally, as of 10:36 am CEST, 7 September 2021, there have been 220,904,838 confirmed
cases of COVID-19,including 4,570,946 deaths, reported to WHO.
As of 5 September 2021, a total of 5,352,927,296 vaccine doses have been administered
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Figure 2—Comparison of prevalence of chronic conditions among hospitalized
individuals from the COVID-NET surveillance system, nonhospitalized individuals from
the underlying population, and the overall U.S. population. Adapted from Ko et al.
(23). BP, blood pressure; eGFR, estimated glomerular filtration rate; IMD, indices of
multiple deprivation; BMI, body mass index; HbAlc, Hemoglobin Alc.

Diabetes and COVID-19: couard W Gresa’,
POpU.latIOI’l Imp aCt 18 MOchS Misghina Weldegiorgis™~

Into the Pandemic

Diabetes Care 2021;44:1-8 | https://doi.org/10.2337/dci21-0001



Type 2 diabetes
Acute diabetes

Hyperglycemia
Secondary adrenal insufficiency
Thyrotoxicosis
b X
— Anorexia ’ A 2 2P g Ml
. Diarrhea &8 : Malignant VAs -
Nausea ¥ O Acute coagulopathy
Abdominal pain Diffuse ST-segment

Microvesicular steatosis
Elevated aminotransferases
Elevated bilirubin

Myocardial inflammation
Pericardial effusion
Poor left ventricular function

Pancreatic injury DVT,VTE,PE,KD,DIC
Thrombocytopenia
Neutrophilia
Lymphocytopenia
Maculopapular -
Exanthema ij
Petechiae
ccari 7R ¥ Myalgia
Urticaria B
Papulovesicular rush ;,-_i g T AN Myopathy
Livedo reticular lesions " <=~ ’
Erythematous rush
SARS-CoV-2 ? N
2 Neuralgia
Epilepsy
Headache
AKI1 Dizziness
ATN Stroke
RCN Encephalitis
Hematuria Encephalopathy
Proteinuria Dysgeusia
~ Anosmia
GBS
\ - f MFS
' .
¢ )
Conjunctival congestion Leydig cells damage 189



Pathogenesis: Diabetes Mellitus, DFUs and COVID-19

SARS CoV-2
infection

ACE2 receptor

Diabetes Mellitus

Have increased
expression of ACE2
receptors

Chronic low grade 4
( o A Increased risk o)
infection in
diabetics
imbalance between pro- cytokines pmduc@q
and anti-inflammatory
cytokines

Reduced

respiratory tract
antimicrobials

N

Autonomic Diabetic
component polyneuropathy

Inadequate
anti-inflammatory

Cncreasod blood l substances
flow

IABETIC FOOT Ped Arterial and COVID-19 induced
; ULCER Venous thrombi W

@reased tesmpﬂ@
( CHARCOTS FOOT )

Avica Atril-Chaithanya Murthy Kocherlakota -Riddhi Dasgupta. Managing diabetic foot in times
of COVID-19: time to put the best ‘foot’ forward Int J Diabetes Dev Ctries (July—September 2020)
40(3):321-328
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(Hypoxia injury) (lmmune injury> (Direct infection injury)

} | | i —\

A7 0N
Anaerobic ‘ | No MHC (Neuronal cascad9 Blood circulation

e metabollsm PP =1 cascade

g sms T [~
Acid L | 5 l
S
. metabolite ) 1 l \ Demyelmatlon /IT LBloo % Bram Barrle \l‘
P —

AN

" Acute cerebrovascular disease | ( LymphadenOpathy |
—— | Infectious toxic encephalopathy | «—/ |/’ Ntsraukin I‘
v 2

\

Viral encephalitis | 5N

191



Respiratory

\Adaptive Immunity
e .

Viral binding s
& invasion

Hypercoagulability

Cytokine storm
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.4 Methylcobalamin
L (Vitamin B12)

e
*» Oxidative stress — - —-
|

4
Inflammation

+> Reduces oxidative stress

!
v

Anti-inflammatory and

; analgesic effects
Lung infection 1
] , Reduces the
Multiple organ dysfunctio {J potential to damage

Death

Summary of vitamin B12 (methylcobalamin) role in reducing Covid's damage.
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Két luan

* Bénh ly than kinh ngoai bién PTD lien quan chu yeu
dén réi loan duwong huyet & nhiéu yeu to nguy co

# Co ché bénh sinh phitc tap v6i nhiéu yéu to lién quan

* Trong do VitaminB12, Homocystein vaMetforrmin la
nhu’ng yeu t6 chwa dugc quan tam

. Dleu tri theo co ché bénh sinh nhung ciing can quan tam
yeu to nguy co

“ Swr dung Methycobal ngoai lién quan bénh nguyén con
co tac dung giam dau, tai tao, phuc héi ton thwong va
dan truyen than kinh o' b¢nh nhan DTD. Ngoai ra
Methycobal con ho tro va cai thién bénh ly than kinh
trong dai dich COVID



Chan thanh cam on su theo doéi cua
Quy Bong Nghiép




