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Bénh than kinh dai thao dwong la mot trong nhirng bién chirng
vi mach thwong gap trén bénh nhan dai thao duong
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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

o] ) 4

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




Diabetic Neuropathies
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Bénh than kinh tw déng dai thao dwong
(Tim Mach va Cac Co Quan)
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ikina with reaard to the pathoaenesis of diabetic peripheral neurapathies. Deficits in neurotrophic factor
Tang Glucose kéo dai kich hoat cac con dwdng poly (ADP-ribose) polymerase,
polyol, hexosamine va protein kinase C (PKC) va tich tu cac san pham cudi
cung cda qua trinh duwdong hda bac cao dan dén tén thwong ciu tric Than kinh
khong hoi phuc & gidm van toc dan truyén than kinh
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Tang Glucose lam gia tdng con dwdng polyol dan dén tich tu Sorbitol va
Fructose, suy giam Myo-inositol va giam hoat ddng NatK*-ATPase.
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Stress t&€ bao Schwann do réi loan lipid mau va tang glucose gay tén
thuong vi mach ( gidam lwu lwgng mau nudi than kinh ) va ton thuong
than kinh ( gidm van t6c dan truyén than kinh)



Risk factors
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Hyperglycemia

Dyslipidemia Type 2

1Triglycerides
- Glucose \, f— TLDL Both |

Protein Lipid JHDL
( Oxidation \ / Oxidation TFFA

Insulin .
b |Insulin +

\
e l \ / C-peptide

Inflammatory :
lucose ———
& Signals “~~ FFAs \ }/

A Insulin

PI3- signaling }_\

lectron C.holesterol
ransport Akt Insulin
ROS Ve"'Oad Oxysterols resistance
/RNS
DNA Mltochondrlal cellular Injury and
Damage Stress Dysfunction Irreversible Damage

Cac yéu to lién quan BTD tip 1 (vang), tip 2 (xanh lam) va ca hai (xanh
la cay) gay ton thwong DNA, stress hé lwéi ngi mo, roi loan chirc
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A Mechanisms of cell damage
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Reduction in neurofilament,
GAP43 and B-tubulin
synthesis and increased
HSP and PARP expression
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The peripheral nervous system and alterations in diabetic neuropathy.



Yéu T6 Nguy Co bénh Than Kinh DT

Alcohol use disorder

Nutritional deficiencies
(e.qg., 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.



Vitamin B12

www.b12-vitamin.com
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THomocysteine
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Homocysteine
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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 19



Metformin va bénh ly TK ngoai bién DTD

Phan tich hoi quy logistic trén Bn BTD Tip 2 str dung
Metformin 2 2000 mg/ngay ghi nhan :

Thoi gian sir dung Metformin cang dai

Nong dé Cobalamin huyét twong cang thap hon

Nong d& Homocysteine huyét thanh cang cao .

The relationship between exacerbated diabetic peripheral neuropathy and metformin treatment in type 2
diabetes mellitus.Manal Mohammed Hashem, Ahmed Esmael 2, Abdelfattah Kasem
Nassar 3, Mohammed EI-Sherif 4 Scientific Reports. 2021 Jan 21;11(1):1-9.



https://pubmed.ncbi.nlm.nih.gov/?term=Hashem+MM&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/?term=Hashem+MM&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/?term=Hashem+MM&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/?term=Hashem+MM&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/33479439/
https://pubmed.ncbi.nlm.nih.gov/?term=Esmael+A&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/?term=Esmael+A&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/33479439/
https://pubmed.ncbi.nlm.nih.gov/?term=Nassar+AK&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/?term=Nassar+AK&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/?term=Nassar+AK&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/?term=Nassar+AK&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/?term=Nassar+AK&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/33479439/
https://pubmed.ncbi.nlm.nih.gov/?term=El-Sherif+M&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/?term=El-Sherif+M&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/?term=El-Sherif+M&cauthor_id=33479439
https://pubmed.ncbi.nlm.nih.gov/33479439/

| Metformin-induced vitamin B12 deficiency I

Liver Small intestine

t Liver accumulation of vitamin B12 Alteration in small intestine motility

Small intestinal bacterial overgrowth
Inhibition of IF-vitamin B12 complex

Gastric parietal cell absorption in the distal ileum

l Intrinsic factor secretion

S

Small intestine and enterohepatic circulation of vitamin B12

2 @ O e
Intestinal villi and enterocytes (distal ileum)

Interference with the calcium-dependent binding of
the IF-vitamin B12 complex to the cubilin receptor

Altered bile acid metabolism and reabsorption

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 21



Cd ché tang Homocystein lién quan Metformin

Metformin ITxpe 2 Diabetes l
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Methycobal lam giam Homocysteine mau trén BN DTD

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
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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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Diabetes Care

AMTIRICAN QIAARTTIIL sAsOCIATION

STANDARDS OF
MEDICAL CARE
IN DIABETES—2022

PHARMACOLOGIC THERAPY FOR
ADULTS WITH TYPE 2 DIABETES

Recommendations

9.4a First-line therapy depends on
comorbidities, patient-centered
treatment factors, and manage-
ment needs and generally inc-
ludes metformin and compre-
hensive lifestyle modification. A

PHARMACOLOGIC
INTERVENTIONS

Recommendations

3.6

3.7

Metformin therapy for preven-
tion of type 2 diabetes should
be considered in adults with
prediabetes, as typified by the
Diabetes Prevention Program,
especially those aged 25-59
years with BMI =35 kg/m?
higher fasting plasma glucose
(e.g., =110 mg/dL), and higher
Al1C (e.g., =6.0%), and in
women with prior gestational
diabetes mellitus. A

Long-term use of metformin
may be associated with bio-
chemical vitamin B12 defi-
ciency; consider periodic mea-
surement of vitamin B12 levels
in metformin-treated patients,
especially in those with anemia
or peripheral neuropathy. B

American
) Diabetes
| 2b . Association.

Connected for Life



Mot thé bénh than kinh BDTP chwa quan tam
Bénh Nao Dai Thao buwong (Diabetic Encephalopathy)

l?:::;;id Cognitive
signaling deficits

Neurodegenerative
events

Hyperglycemia

Oxidant JAntioxidant

Oxidative stress
AGE/RAGE _ p38 MAPK

Polyol JNK/SAPK
PKC NF-xB

Neuronal cell Brain
death inflammation



MRI Nao bénh nhan Pai Thao buong cé bénh nao bTb



Hyperglycemia Insulin Deficiency
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Type 1 Diabetic Encephalopathy



Diabetes Mellitus

Insulin Resistance and

Hyperglycemia Dyslipidernia

f . - Nitrogen / Oxygen Stress and Non-
Inflammation enzymatic Glycosylation

| | 1'®

A b Deposition

* Tight junction proteins & E

* Cerebral vascular permeability 1 O Meuron apoptosis O NMDA receptor dysfunction

* Vascular endothelial proliferation

* Plasma viscosity ! O Meuron necrosis 0O Synaptic transmission dysfunction |
O Charge Barrier dysfunction
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Diabetic Cognitive Impairment

Type 2 Diabetic Encephalopathy



2. Pai Thao buong &
DPai Dich COVID-19



CORONAVIRUS DISEASE 2019

COVID-19 viét tat Bénh Coronavirus 2019 (COronaVirus Disease
2019) do ching mai virus Corona (nCoV) gay hdi chirng Suy hé hap
cap nang do Coronavirus loai 2 (Severe Acute Respiratory Syndrome
CoronaVirus-2) nén duoc goi SARS-CoV-2 dé phéan biét véi SARS-CoV
ndm 2003. Virus mdi nay xuat hién lan dau tién cudi 2019 tai Vi
Han,Trung Qudc nhanh chdng trd thanh dai dich trén toan thé giol.



Tinh hinh COVID-19 trén toan Thé gidi dén 13/2/2022

Table 1. Newly reported and cumulative COVID-19 confirmed cases and deaths, by WHO Region, as of 13 February

2022**

New cases Change in ) New deaths | Change in new .
. . . Cumulative | . Cumulative
WHO Region in last7 | new casesin cases (%) in last 7days | deathsin last deaths (%)
days (%) | last 7 days * . (%) 7 days * .
9 595 045 164 431 350 24 817 1815 834
Europe (60%) -16% (40%) (33%) 1% (31%)
i 3236405 142 966 356 33722 2570792
Americas (20%) -32% (35%) (45%) 5% (44%)
. 1569 099 18 859 407 3087 172 864
Western Pacific (10%) 19% (5%) (4%) 27% (3%)
: 915 448 54 278 257 7983 752 524
South-East Asia (6%) -37% (13%) (11%) -9% (13%)
East?r‘n 712 632 12% 20 349 089 3286 38% 326 795
Mediterranean (4%) (5%) (4%) (6%)
i 69 013 8226172 1599 167 003
Africa (0%) -30% (2%) (2%) 14% (3%)
16 097 642 409 111 395 74494 5805 825
Global (100%) -19% (100%) (100%) 4% (100%)

SO ca nhiém COVID-19 :409.111.395
5.805.825

S6 ca COVID-19 tir vong :



bai Thao buong la mot trong nhirng bénh ly di kem
chiém ty |é cao trong nhdm bénh nhan COVID-19
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Age Group
Stroke COPD Coronary artery Asthma Chronic kidney Severe obesity Diabetes Hypertension
disease disease
B Hospitalized Cases O COVID-NET Catchment Area B United States

Diabetes and COVID-19: Edward W. Gregg,”

Marisa K. Sophiea,” and

POpUl&thl’l ImpaCt 18 MOIlthS Misghina Weldegiorgis™~
Into the Pandemic

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



PTD la yéu td nguy co nang @ nhdm bénh nhan nhiém COVID-19

Among patients hospitalized for COVID-19: Age-equivalent risks for COVID-19 mortality for adults with type 2 diabetes

o L L With type 2 diabetes Without diabetes
(o) o, (o)
31 1 70 50 4/0 1 4 3 70 Aged 40 years = risk 60.4 years
[ J [ ] [}
had diabetes had hypertension had HF Aged 50 years = risk 66.4 years
Aged 60 years = risk 72.1 years
. N
Healio™ ™
Healio™
7-day outcomes among 1,317 adults with ORs for death from COVID-19
diabetes hospitalized with COVID-19: among people with vs. without diabetes
7 B 20.3* Required tracheal Type 1 diabetes ‘ 3.51
intubation for mechanical
ventilation Type 2 diabetes ‘ 2.03
B 10.6* Died =
ype 1 diabetes,
m 18" Discharged arrayens” NN 6.39
51.1* Remained Type 2 diabetes,
hospitalized on day 7 age < 70 years 3.74

Healig® Healio™



RBD standing

SARS-CoV-2

Spike Protein
TMPRSS?2 l— S2 subunit

S1 subunit

n Membrane Protein

==

Gl | Envelope Protein

SARS-CoV-2 xam nhap vao t€ bao vat chu thong qua Protein S lién két vdi
ACE2 (Angiotensin-Converting enzyme 2) trén bé mat té€ bao va hién dién
TMPRSS2 (Transmembrane protease serine 2) la protease thi€t yéu cho qua
trinh phan cat protein S cua virus.



1. Upper airways

Mucosal epithelial cells
Olfactory sustentacular cells
Trachea ciliated epithelial cells

3. Lungs

Basal, ciliated and secretory
cells

Type Il pneumocytes

4. Cardiovascular system
Heart fibroblasts,

cardiomyocytes
Wessel endothelial cells

5. Immune system

6. Liver, gallbladder and pancreas
Liver cholangiocytes

Gallblader epithelial cells

Pancreas acinar and ductal cells

ACE2

low

8. Urinary system
Kidney tubular epithelial cells

9a. Female reproductive tract

10. Nervous system
Brain (non-)neuronal cells
Spinal cord (non-)neuronal cells

11. Eye
Cornea, conjunctiva and retina
epithelial cells

12. Mammary glands
Mammary epithelial cells

13. Skin and adipose tissue
Skin epithelial cells

ACE2 hién dién nhiéu td chirc va dich co’ thé ( vuing mau cam xac dinh
tir thap dén cao). ACE2 hién dién cao nhat xoang miéng, dwong tiéu
héa va hé théng sinh duc nam ( Trich dan cua BioRender.)




Co sy gia tang nong d6 ACE2 & bn BTD, Béo phi, THA, Bénh Tim Mach...

s

. ACE2 expression |

Serum levels of ACE2 are higher in patients with obesity and
diabetes Valur Emilsson’?® | Elias F. Gudmundsson?® | Accepted: 1 December 2020



SARS-COV-2 spike and
glycated ACE2 interaction

Diabetic milieu

Glycated ACE2 receptor in diabetes: open
door for SARS-COV-2 entry in cardiomyocyte

Nunzia D'Onofrio'", Lucia Scisciola®!, Celestino Sardu?'®, Maria Consiglia Trotta®, Marisa De Feo*, Ciro M

D'Onofrio et al. Cardiovasc Diabetol (2021) 20:99
https://doi.org/10.1186/512933-021-01286-7



Tai sao ngwoi gia va DTP cé nguy co’ cao nhiém COVID 19
Why elderly, diabetic are at higher risk of COVID infection (Aug 17, 2021)

Highlights. miRNAs c6 kha ning (rc ché sw sao chép SARS-CoV-2 bang cach tac dong
trén protein gai ( S protein). Continuous physical exercise could boost miRNA
immunity against SARS-CoV-2

Beijing: Researchers have identified that low microRNA (miRNA) immunity increases
the risk of COVID-19 infection in older adults and people with diabetes.

MicroRNAs are a key class of gene expression regulators which play an important role
in inflammation and immune response. The study led by researchers from Nanjing
University in China identified four circulating miRNAs -- miR-7-5p, miR-24-3p, miR-
145-5p and miR-223-3p -- which are high in healthy people and much lower in older
people and diabetic patients.

Nong do microRNA (miRNA) mién dich thap lam gia ting nguy co’ nhiém COVID-19
& nguwdi cao tudi va dai thio dudng .
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Cytokine la chét tiét ciia cac TB bach cau va ndi mé trong qua trinh viém, 1a mot phan
cda dap wng mién dich cla co thé. Cytokine khéng phai 1a khang thé nhwng c6 hoat
tinh sinh hoc rat manh, tac dung tai ché. Khi virus xam nhap co thé, cac TB lympho T
nhan dién virus, tiét ra cac cytokine v&i vai trd kich hoat hé mién dich hoat déng, Iympho
B san xuét ra khang thé, lympho T khac gia tang dé trwc tiép bat gil virus, cac bach cau
dwoc thu hat dén noi cé virus, cadc mach mau dwoc mé réng dé van chuyen cac chat
sinh hoc dén noi nhiém khuan dé tiéu diét virus.. nham bao vé co thé.



735 v v‘::::)“_‘: . _ : o. a0y an %usj;;u:j VO(\ |
- T e
Entry of SARS-CoV-2 A2 _ w0 9@p
into the respiratory tract e b . .
o g Infection of the respiratory Necrosis of respiratory epithelium, Pneumonia
. epithelium mucous production,

and increased capillary

permeability J
ARDS, Systemic
¢ inflammation,
and multiorgan
dysfunction

bl 1 Increaed ACE2
SARS-CoV-2 expression
\ Cardiac dysfunction  Acute renal injury

e

Impaired macrophage @ Cytokine Storm

activity Dendritic cells / Th1 cell
s ,‘ :

CD 4+ Th17 cell
T lymphocyte T lymphocyte
Impaired Impaired Impaired antigen Dysregulated
neutrophil IFNy production presentation immune response
recruitment from NK cells

Trén Bn Dai Thao budng : Chuc nang bach cau trung tinh va dai
thuc bao bi suy giam gay cham tré trong khdi dau mién dich thich
ung va RL diéu hoa phan ('ng cytokine dan dén caon bao cytokine.



Bao Cytokine do SARS CoV2

Kidneys Heart

G’ 6 Cytokine Storm L d
Intestine \ ,\ S ®e

A3 p_
3
‘0%, oo
[ X J 0'g®
/ RN
..‘/
.0.

Liver

.'
Blood

vessels

B3o cytokine 13 hién twong do hé mién dich bi kich thich qua murc gay
phéng thich mot lwong cytokine rat I&n nham dap &ng phan &ng viém

cla co thé chdng lai tac nhan nhiém trung, déng théi gay cling ton
thwong t6 chirc lanh cua co’ thé qua cic phan &ng viém, rdi loan déng
iam bach cau lympho, thdm nhiém té bao don nhan cic co quan.

mau,




&
Lungs ™ 1‘ Nervous system

« Pneumonitis = N « Confusion
« Pulmonary edema S A ‘ « Delirium
- Dyspnea, hypoxemia - Y ‘ « Aphasia

« ARDS . « Seizures
A\

: ( e
Liver | Constitutional symptoms

« Hepatomegaly - Fever
« Elevated liver enzymes / « Anorexia

« Increased hepcidin ; - Fatigue
« Hypoalbuminemia z o

e Liver injury

« Cholestasis \ { Heart

« Liver failure - Hypotension

W « Tachycardia
Kidneys / p « Cardiomyopathy

« Acute renal dysfunction or injury

« Renal failure ;
Rheumatologic system

’ « Vasculitis
Vascular and lymphatic systems z « Arthritis, arthralgia

« Cytopenia, anemia, leukocytosis

« Coagulopathy . .
o s 3 Gastrointestinal system
« Hyperferritinemia, increase in other

acute-phase reactants (e.g., CRP, g « Nausea
o-dimer) « Vomiting
« Elevated cytokines (e.g., interleukin-1,
interleukin-6, interferon-y) and growth .
factors (e.g., VEGF) » Ascites

« Endothelial damage and vascular

permeability
« Capillary leak syndrome l’ //.

e e Ton thudng da co quan &,
« Lymphadenopathy ~ -
do bao Cytokine

« Diarrhea

{ Skin




Ca ché Hbi chirng ton thucng da phu tang (MODS)
do SARS-COV-2 trén nguci bénh BDTD

ARDS/ALI

Diabetes mellitus

”
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<
a
<
)
S
5
35
<

Activation of ADAM-17

. . Renin
Angiotensinogen

Downregulation of ACE2:
1) Endocytosis of viruses
2) Up-regulation of ADAM-17

—)Angl‘

Increased AT1R signaling \
* Oxid active stress

Endothelial dysfunction

» Hyperinflammation/Cytokine Storm

* Vasoconstriction
= /// o |
A o] ——— » Aldosterone secretion(Sodium retention)
‘_

* Fibrosis

& e
lnslm.ﬂuncc

* Proliferation

Impaired B-cell insulin secretion e 1
Qlcreased vascular permeability /

ACE

fm(\"!‘/?‘
MasR ‘i \J

U\
SAVRS

Protective signal
» Anti-Oxidant

» Anti-inflammation
» Vasodilatation

» Anti-thrombotic

» Anti-fibrotic

» Anti-proliferative

KCardiopulmonary protcctiy




Cytokines gay khang insulin trén bénh nhan COVID-19
lam gia tang dwong huyét

nee

ooinsulin &

Insulin oo Cytokine 0)

Ras/MAPK
Pathway

Glucose Z
Transport *—~— \/

Akt
/ Proliferation
Glycogen Differentiation v
Synthesis Impaired

Protein

Expression/Function

Gluconeogenesis Lipolysis



Stress va liéu phap corticoid nam vién lam ting glucose mau

Metabolic and Hormonal Changes Leading to Stress Hyperglycemia

Adipose
Tissue

@ t Lipol

Glucocorticoids
Catecholamines
Growth hormone
Inflammatory
cytokines
IV dextrose
Enteral nutrition
Parenteral nutrition

!

Liver Muscle
Amino acids
Lacale 4 protein ?
breakdown
1 Glucose output 4
| Glucose
utilization
lycemia | <
v v ¥
Immune Hemodynamic Tissue
dysfunction effects effects
* Impaired leukocyte * Osmotic diuresis * Inflammation
function and *» Dehydration * Oxidative stress
phagocytosis  Volume depletion * Endothelial
* Wound and systemic | « Electrolytes loss dysfunction
infections * Tissue hypoperfusion || * Mitochondrial injury

Sepsis, multiple organ failure and death




Factors leading to high morbidity and mortality of COVID-19

in patients with type 2 diabetes

Dyslipidemia

Type 2 Diabetes

s TIR

/

Inflammation —

Hyper immune \
response

Severity of COVID-| 9

Rajpal A,. Journal of diabetes. 2020 Jul 16.



SARS CoV2 con gay ton thwong truc tiép té bao Beta tuy
lam kha&i phat bénh dai thao dwong

Mirza Muhammad Fahd Qadir et al (2021) SARS-CoV-2 infection of the pancreas promotes
thrombofibrosis and is associated with new-onset diabetes, JCI Insight 2021;6(16):e151551
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ién tién néng trén bénh nhan TP

L= v LaL
Antidiabetic drug ? Recovery
CORONAVIRUS Infection i I
SARS-CoV-2 (SARS-CoV-2/COVID-19) Proper glucose control Survival
ACE2
( RAAS pathway
Pancreas

Pancreatic damage

(B-cell) IL1
IL6

. of

Cytokine storm
ey 12

Destruction of B-cells of the pancreas
Hyperglycemia
Diabetic ketoacidosis

New-onset diabetes

Acute insulin-dependent
diabetes in children/adults

Pre-existing diabetes |

Increased disease severity, higher}
ICU admissions, poor prognosis, |
and higher mortality rate

Hyperinflammation
Endothelial dysfunction
Hypercoagulation

1

Comorbidities

Thrombotic events
Activated immune response



S d6 bénh nhan PTD dién tién nang

l Activated immune response

Comorbidities

Hyperglycemia,
DKA, and HHS

Endothelial
dysfunction ..

Compromised >
immune function )/,

Inflammation
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COVID -19 yéu t8 nguy cd tién trién néng
Banh Ly Than Kinh DT
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SARS CoV-2
infection

Y

virus infects vi?
CE?2 receptor

Increased risk of
infection in
diabetics

Diabetes Mellitus
Have increased
expression of ACE2

receptors
Chronic low grade
inflammation

imbalance between pro-
and anti-inflammatory
cytokines

Diabetic
polyneuropathy

cytokines producqu

Reduced
respiratory tract
antimicrobials

Vitamin D
deficien

Autonomic
component

Inadequate

anti-inflammatory
Cncreafsls‘:il blood substances
‘ D'ABET'C FooT Penpheral G B b) COVID-19 induced
ULCER atrerlal disease coagulopathy
@reased resorpt@
* Pathogenesis: diabetes mellitus, DFUs and COVID-19

@ARCOTS FO@ . . . L. .
Managing diabetic foot in times of COVID-19: time to put the best

‘foot’ forward Avica Atri' - Chaithanya Murthy Kocherlakota” - Riddhi Dasgupta*
International Journal of Diabetes in Developing Countries (July—-September 2020) 40(3):321-328
https://doi.org/10.1007/s13410-020-00866-9



Recommended
to use

Not recommended Can be used with caution

Thudc ha dwong huyét st dung trén bénh nhan TP
trong Dai dich COVID-19 anh huwong Ién bénh TKDTD

Uninfected but living in environment
with prevalent COVID-19

f
Insulin DPP4 inhibitors
Metformin GLP1 analogues
] o-Glucosidase
12D inhibitors
9
(
Sulfonylurea
.
/

Ambulatory mild disease Hospitalized: moderate disease Hospitalized: severe disease
' (admitted to ICU)
Insulin Insulin Insulin
DPP4 inhibitors : DPP4 inhibitors DPP4 inhibitors
Metformin . Metformin
GLP1 GLP1
analogues : analogues
Sulfonylurea Sulfonylurea Metformin
a-Glucosidase GLP1
inhibitors analogues
a-Glucosidase
TZD inhibitors
o-Glucosidase
inhibitors
TZD Sulfonylurea
TZD
S. Lim, J.H. Bae. Nat. Rev. Endocrinol. 17 (2021)



Respiratory

\Adaptive Immunity
e .

Viral binding s
& invasion

Hypercoagulability

Cytokine storm

55



.4 Methylcobalamin
(Vitamin B12)

Reduces oxidative stress

1
v

Anti-inflammatory and
analgesic effects

I
v

Reduces the
potential to damage

Inflammation

'
¥
Lung infection

Multiple organ dysfunctionj}

Death

Summary of vitamin B12 (methylcobalamin) role in
reducing Covid's damage.
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Type 2 diabetes

Acute diabetes

Hyperglycemia

Secondary adrenal insufficiency
Thyrotoxicosis

Anorexia
Diarrhea
Nausea
Abdominal pain
Microvesicular steatosis
Elevated aminotransferases

Elevated bilirubin
Pancreatic injury

|
e 2O Ml .
¥ ?;A' = A Malignant VAs -
(V- k TR Acute coagulopathy
3 Diffuse ST-segment
Myocardial inflammation
Pericardial effusion

A1t Poor left ventricular function
DVT,VTE,PE,KD,DIC
Thrombocytopenia
Neutrophilia

ﬁ Lymphocytopenia

Myalgia
Myopathy

Maculopapular
Exanthema
Petechiae

Urticaria
Papulovesicular rush .

Livedo reticular lesions " <=~
Erythematous rush

=
|

SARS-CoV-2

B2 Neuralgia
Epilepsy
S Headache
AKI1 Dizziness
ATN Stroke
RCN Encephalitis
Hematuria Encephalopathy
Proteinuria Dysgeusia
: Anosmia
GBS
MEFS

Conjunctival congestion Leydig cells damage 57



3. Bénh Than Kinh COVID-19



SARS-CoV-2 vao hé Than Kinh Trung Uong
bang cach nao?

« ACEZ2 bieu hién trong bieéu mé khtru_giac nguoi
(80%) va SARS-CoV-2 khai thac thu thé ACE2 dé xam
nhap vao néi bao

« SARS-CoV-2 hién dién trong nOi mo mui co thé bam
vao protein doc theo day than kinh cam gidc va khiru
giac dén nao.

* Gay Triéu chirng mat khiru giac +++.

» Céc thu thé ACE2 con biéu hién trong céac té bao
than kinh dém va té bao than kinh, khién chung tr&
thanh muc tiéu tiém nang cua SARS-CoV-2.



SARS-COV-2 vao nao theo dwong mau

SARS-CoV-2 hién dién trong hé théng tuan hoan di
vao tuan hoan ndo, di chuyén trong hé vi tuan hoan
c6 thé 1a mot trong nhirng yéu to co thé tao diéu kién
cho sw twong tac cla protein tang ddt bién cua virus
COVID-19 v&i ACE2 hién dién trong té bao ndi md
mao mach. ¢

S phat trién sau do cda cac phan tt virus t ndi mo
mao mach va tén thuwong I&p ndi mod co thé tao diéu
KIEn cho virus xam nhap vao nao.



So d6 SARS-COV-2 xam nhap vao N3o

A bOIfladory b Transcellular Paracellular Trojan Horse
e \ Mlgndon Migration
e S o i
g o 281 SARS-CoY-2 Macropnage
¥ | = :é‘z e i
“&r B = ACE2 receptor Tight
o> v Y ; ‘uncﬂon =
* ra’ ‘ ‘ endothehal
SARS-CoV-2 viral . . cells

infection to human Astrocytes

,.
3

* - . = | ¥ Microglial

Infected cell Cel's _".-_

® expressing
e 0 microbial antigen :
e ® ® . LS
Infected cell .® < Neuron Neuron
releases Type |
IFN

Killing of
infected cell




Con B3o Cytokine ( Nhiém Virus huyét ) theo hang rao
Mau-N3o va Réi loan chirc ndng hé thong Mién Dich

e C4c té bao nhiém SARS-CoV-2 c6 thé tao Interferon loai |,
cytokine canh bao hé thong mién dich vé sw hién dién ciia mam
bénh va gay ra trang thai khang khuan & cac té bao 1an can -
Nhiém tring SARS nang kich hoat san xuat qua mirc cac
cytokine tién viém, gay ra “Con bao cytokine” ¢

Nong do cac cytokine tién viém (TNF-a,IFN-y,IL-6..) twong
quan V&i mirc d6 nhiem SARS-CoV-2

IL-6 c6 vai tro chinh trong viéc réi loan diéu héa mién dich &
BN nhiém COVID-19.

IL-6 trong than kinh trung wong biéu hién chi yéu bdi té bao
hinh sao va té bao vi mé va dwoc diéu hoa trong qua trinh
nhiém trung than kinh trung wong va viém than kinh e

IL-6 con lién quan dén sy toan ven cla hang rao mau nio (BBB)



Chirc nang cac cytokine tién viém

Cytokine

Pro-inflammatory

General Functions

Tumor necrosis factor
alpha (TNF-«x)

Interferon gamma
(IFN-y)

Activation of neutrophils and platelets; enhances macrophage and natural killer cell
effector function; anti-malignant cell cytotoxicity; necrosis and apoptosis [60].

Thl cell differentiation; activation of macrophages; upregulation of class [ and II
major histocompatibility complex and antigen presentation; specific cytotoxic
immunity; induction of antiviral enzymes; cell growth inhibition [61].

Interleukin-2 (IL-2)

T cell proliferation; long-term survival of T cells; development of T regulatory cells;
NK cell growth factor; enhances NK cell cytotoxicity; antibody secretion;
upregulation of B cell heavy and light chain gene expression [62].

Interleukin-6 (IL-6)

T cell growth; CD8+ T cell proliferation; differentiation of macrophages,
megakaryocytes, and osteoclasts; stimulation of B cells to produce
immunoglobulins [63].

Interleukin-8 (IL-8)

Recruitment and activation of neutrophils, increased expression of adhesion
molecules; wound healing (stimulates migration and differentiation of fibroblasts);
enhances metabolism of reactive oxygen species [64].

Anti-inflammatory

Interleukin-4 (IL-4)

Th2 cell differentiation; immunoglobulin class switch to IgG1 and IgE; activation of
alternative macrophages [65].

Interleukin-10 (IL-10)

Inhibition of pro-inflammatory cytokine production; downregulation of MHC
molecules; B cell, mast cell, and thymocyte growth factor [66].




Tém tat so d6 SARS-COV-2 gay ton thuong than kinh

Coronavirus (CoV) Neuroinvasion]

(Hypoxia injury) ( Others ) <Immune injury> (Direct infection injury)

|

l

A7

A

Anaerobic |
metabolism |

Acid

. metabolite |

>

Acute cerebrovascular disease

\ No MHC \ (\/ Qeuronal cascad)

e SIRS T

|

‘. Demyelination | T

v

Infectious toxic encephalopathy

‘ _/ -

Blood curculatlon
cascade

|

| Blood-Brain Barrier |

[ Lymphadenopathy |T

|. Interleukin

Viral encephalitis

.



SARS-CQV'Z virus Trimeric Spike Glycoprotein (S)

M-Protein

Hemagglutinin-esterase
dimer (HE)

Viral envelope

A i)

RNA and Nucleocapsid
(N) protein
Fever
Viral release Stroke Neurological mp.;:'::.mmmnus
Seizures symptoms | 1.6 8 olfactory disorders
Encephalitis ‘ ' Dizziness
w Cough or Fatigue
Viral entry ndosome sore throat
and uncoating 7
Acute respiratory Shortness of Breath or
syndrome Breathing difficulties

Virus RNA Pneumonia

release
Translation /
E  RNARepli > Organ failure
icase -
i Inmcdpt::a complex .\\0 & death
Transcription & - =7
Replication \
Structural protein \

synthesis




SARS-COV-2 giy ton thwong truc tiép
Hé Than Kinh Trung Uo'ng nhu thé nao ?

Bé trai 11 thang tudi dwoc cay mau day ron SVID s/p, cd cac
triéu chirng cua viém nao; toé chirc ndo xac nhan sw hién dién
ctia chubi RNA cua virus corona.

Bn Nam 24 tudi c6 triéu chirng dau dau va viém mang ndo
va test nhanh COVID-19 am tinh, nhung PCR dich nao tuy cé
sw hién dién cua SARS-COV-2
C6 22 bao cao kham nghiém ti thi dwoc cong bd sw hién dién
cua SARS-COV-2 & té bao ndo trong d6 50% phat hién virus
trong than kinh trung wong e

Nhiéu cudc khdm nghiém td thi ghi nhan té chirc ndo cua
viém mang nao khéng dién hinh, kich hoat microglia ( lién quan
mién dich), huyét khoi vi mach, thiéu oxy, phu va hoai tor
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Tém tit co’ ché va bién chirng Bénh Than Kinh COVID

encephalitis

’

myelitis and
encephalomyelitis

neurotropism

e

acute necrotising
encephalopathy

5 A
Q' : @ - Neuroinflammation

haematogenous

e

anosmia/ageusia

Major and other
/‘ complications
fatigue/weakness

P

olfactory

nerve Ed

ischemic strokes

systemic insults

Autoimmune disorders

encephalopathy

PTSD
depression

Guillain-Barre
syndrome




Ton thuong than kinh voi sy tac Mach mau tén thuong do hoat hod té bao
dong cua té bao mién dich,cytokines,  ngj mach va déng mau dan dén réi loan

chirc nang mach mau ,bao gbm xuat huyét vi
~ cla te bao than kinh dém . mach hoic dot quy

/

Cytoklnes

Mlcroghal ceII

Viém than kinh do sdn xuat nhiéu khang
thé bao gdbm khang thé SARS-CoV2 va ty
khang thé

Co ché gay tbn
Sy hién hién cé gidi han of SARS- CoV— thwong nao chua ro
2 protein gai hodc thanh phan virus

trong neuron va te bao nao khac

Khéng xac dinh yéu t6 vat chd vé sy nhay cam (di truyén,

bénh déng mac tir truwdc, tinh trang mién dich ./




Cac bénh vi mach voi COVID-19.
A. Nhiéu mach mau xung huyét va vi
xuat huyét ¢ hach nén sau khi kham
nghi€ém tur thi.

(B) MRI ctia cing mot khoi mo cho
thay cac tin hiéu cuong do cao tuong
rng vo1 cac mach mau 6 A. Cac tin
hi¢u cuong do cao biéu thi cac cuc
fibrin trong khi giam cac tin hiéu la
cac vi xuat huyét.

(C) MRI cua cau n3o cho thay céc
tin hiéu giam cudng do6 tuong tu
(m1 tén).



Biéu hién LAm sang



Triéu chirng than kinh, vung ton thuong va ty |é

trén bénh nhan nhiém COVID-19

Neurological symptom

Affected region (reference)

Percentage (reference)

Acute cerebrovascular disease

Meningitis/encephalitis

Acute hemorrhagic necrotizing encephalopathy
Posterior reversible encephalopathy syndrome

Demyelinating lesion
Seizure

Ischemic stroke
Dizziness

Headache

Ataxia

Impaired consciousness
Brain edema

Anosmia

Ageusia

Dysopia

Guillain-Barré syndrome
Miller Fisher syndrome
Myalgia-muscle pain
Rhabdomyolysis

Cerebral vessels®*®°

csS F39,84

Temporal lobe
91,290,291

288

Cortex
Spinal cord®*

Left temporoparietal lobe®**
Cortex**

Whole brain®*®

Whole brain®*?782%°

Whole brain®*

Whole brain®*

Brainstem>’’

Olfactory neurons'*®

Tongue nerves106,107,302,303
Optic nerves*

Peripheral nerve demyelination®®*>"°
Whole brain®'#313

Neuromuscular junction
316

314,315

Muscle

2.8%*

Case report®®’

Case report®®82%°

Case repc)rtm’zgo‘291

Case report**

0.5%*

2.8%

9.4%%°" 16.8%>*

3.4%% 6.5%* 13.1%**
0.5%*
7.5%
Case report
5.19%
5.6%
1.4%>*

Case report

301

310,311

Casa report’'%*"3

Case report>'*31

Case report’'®




Triéu chirng than kinh trong nhiém COVID-19
Triéu chirng than kinh 40% Bn COVID-19 cap °

Mat khiru giac (Anosmia) (80% biéu mé khiru giac cé
nhiéu thu thé ACE-2)

Mét moi 65% e

Pau co 45%

Nhirc dau 40% e

LU lan e

Roi loan vi giac *

Chong mat.



Héi chirng than kinh cap trong nhiém khuan COVID-19: da dang
- Viém nao / viEm mang nao

- Bénh nao COVID

- BEnh huy myelin: Viém nao tuy rai rac cap (ADEM= acute
diseminated encephalo Myelitis), viém tuy cat ngang, hoi
chirng huy tuy cap tinh

- Bot quy, thiéu mau cuc bo va xuat huyét

- HOI chirng r6i loan tuan hoan nao sau cdé hoi phuc (
PRES= posterior reversible encephalopthy syndrome) e

- Bénh da day than kinh

- Bénh da ré than kinh huy myelin cép tinh ( AIDP= acute
inflammatory demyelinating polyradiculoneuropathy) e

- Bénh than kinh & tré em



Xuat huyét hoai tlir ndo cap

(Acute necrotizing hemorrhagic
encephalopathy)

Bn nit 58 tudi : ho, sb6t va lu 1an

CT so ndo khéng can quang ghi nhan
gidm dam doé dodi xirng doi thi trung
gian hai bén

MRI so ndo ghi nhan tén thwong xuat
huyét & thuy thai dwong hai bén va
thuy thai dwong trung gian.




Viém Ndo/ Viém mang ndao ®

Ca dau tién Bn nam 24 tudi & Nhat
Ban ( 2/2020)

Biéu hién nhirc dau, cirng cd va tién
trién mat y thére sau mot tuan o
Xuat hién cac con co giat

bat néi khi quan do déng kinh -
Dich n3o tuy

Ap Iwc : 320 mmH20

12 BC don nhan

2 BC trung tinh

Khéng c6 hong cau

SARS-COV-2 (+) *

Hinh anh cdng hudng tir khuéch tan (DWI): tAng tin hiéu doc thanh cla sirng

dwdi cla n3o that bén phai.

Hinh &nh phuc héi ddo nguoc chat 1dng (FLAIR): thay dbi tin hiéu cwéong dod
cao & thuy thai dwong bén phai va hoi hai ma kem teo nhe hoéi hai ma.

Hinh &nh tdng cwdng do twong phan khéng thay sw tdng cwdng mang clng
rd .Két luan :Viém nao that bén phai va viém ndo chu yéu & thuy thai dwong

bén phai va hoi hai ma.



Bénh nao do COVID (Covid Encepalopathy) °
Bn nang goi y chan doan sau khi dwoc chan doan loai triv ¢

Theo Helms va CS.

Bénh ndo & 40% Bn COVID-19 cua ho

Tat ca déu nam & ICU do suy hé hap cap.

50% Bn nay co biéu hién 16 1An & cac mirc d6 khac nhau va
67% trwong hop cd dau hiéu viém ong tay lan tda.

8/13 ca chup MRI ndo ghi nhan ton thwvong mang ndo mém
(leptomeningeal enhancement). ©

Dich ndo tdy cua tat cd Bn SARS-CoV-2 am tinh

Pién nao dd & 8 Bn chi ghi nhan biéu hién khéng dac hiéu



Bénh n3o COVID cé thé két ho'p v&i tinh trang suy giam

nhan thirc kéo dai sau théi gian nam vién

Trong sO nhirng Bn da dwoc xuat vién (vao thdi diém khi
thong bao) ghi nhan 15/45 (33%) da cé cac Triéu ching rdi loan
than kinh bao gdm

Mat tap trung ,

Mat dinh hwdng

Phan &rng kém khi phoi hgp van ddng phan *ng vé&i ménh Iénh

Bénh vién Mt Sinai ghi nhan qua 740 Bn c6 Suy giam nhan thirc
(suy giam chirc nang diéu hanh va xt ly toc dd ) kéo dai trong
val thang sau khi xuat vién.



Co’ ché bénh sinh

Phan &rng viém qua trung gian Cytokine
3 Bn COVID-19 nguwdi Ién co biéu hién ching dot bién dong
nang (akinetic mutism )
PCR dich ndo tuy SARS-COV-2 : am tinh.
Cac nguyén nhan khac dworc loai trw e
Pién nao do cho thay séng cham lan tda «
Pap rng va&i steroid (nhwng bé&nh ndo COVID ciling ¢c6 thé tu
khéi khi chdm séc ho tror )e
pac diém chung 1am sang v&i hdi chirng nhiém doc than kinh
lién quan dén TB mién dich nhw dwoc thay sau liéu phap mién
dich CAR-T (chimeric antigen receptor T cell) c6 thé gay ra hoi
chirng gidi phong cytokine (CRS) va dwoc diéu tri bang
Tocilizumab (khang IL-6)



Cong bd University of California San Francisco (UCSF)

Triéu chirng tdm than kinh phéi hop véi su tong hop Khang thé
NGOi Tuy Mac ( Intratheclal antibody synthesis) trén bénh nhi

3 ca bénh nhi cé biéu hién trang thai bat thworng cap tinh,
tram cam, lo 1ang va réi loan do 4m anh thuc day (OCD) sau
khi nhiém Covid-19.

Khoéng c6 hdbi chirng viém nhiéu hé thong & tré em (MIS-c
= multi-system inflammatory syndrome in children)

3 ca déu cd cac dai globulin mién dich ndi tuy (oligoclonal
band) °

2 ca c6 CSF IgG khang protein dét bién SARS-CoV-2,
vung lién két thu thé va protein nucleocapsid. *

Piéu tri két hop liéu phap mién dich va thubc tdm than



POT QUY NAO

Dot quy chiém ty 1é 1,5% Bn nhiém COVID-19 cap

Qua khéo sat 108.000 Bn Covid-19 trén thé gidi (12/2019-
9/2020)

Thiéu mau cuc bd vu thé so voi xuat huyéet (88% vs 11% ).
Tién sir €O cac yéu to nguy co tim mach : THA, PTD,
BMV

Bn dot quy lién quan dén COVID thuong tré hon, thang
diém dot quy NTHSS cao hon (av = 15), tic mach mau 16n
nhiéu hon va tir vong cao hon khi nhap vién *
Dot quy do thiéu mau cuc bo phan 16n khdng ro ngudn goc
(cryptogenic stroke) va thuong ton thuong nhiéu vi tri «
Nhiém triung ning 60% trong d6 90% bi viém phoi



Co ché nh6i mau trong nhiém COVID-19 : Phirc tap

- S kich hoat con dwdng débng mau véi sy gia tang nong
do D-dimer va fibrinogen huyét tvong 1a dac diém chung
cla Bn COVID-19 nang, “roi loan ddng mau do nhiém
trung huyét” «

-Hién dién céac khang thé khang phospholipid (aPL),
bao gdbm cac khang thé IgA khang Cardiolipin va Khang
thé IgA va IgG beta 2 glycoprotein |, nhirtng b&nh nhan
bi nhiém tring ndng v&i nhdi mau n&o nhiéu vung.

- C4c thu thé ACE dworc biéu hién trong ndi md mach
mau; sy xdm nhap trwc tiép cla virus vao cac té bao
nOi mo6 gay ra tinh trang viem hoac “ vieém ngi mac ”
dwoc xem la mét trong nhirng co' s& cho cac bién
chirng huyét khdi ciia COVID-19.



Co ché Nhoi mau ndo lién quan COVID

Hypoxic microvascular injury Hemorrhagic stroke Ischemic stroke




Hdi chirng bénh ly ndo sau cé héi phuc coviD
(POSTERIOR REVERSIBLE ENCEPHALOPATHY SYNDROME =PRES )

Suw khac biét chinh gi(ra PRES
lien quan COVID-19 va PRES
& bdi canh khac 1a ty I xuat
huyét nhe cao hon, trong khi ty
|& khuéch tan han ché Ia gan
nhw nhau.

Tudi trung binh 1a 57

Dich nao tay phan Ién binh
thwong »

Cac biéu hién 1am sang twong tw
nhw khéng nhiém COVID bao
gdm THA, thay ddi thi giac, réi
loan tAm than va dong kinh e
Phéan I&n Bn phai thd may




Hoi chirng ton thwong bao Myelin : thuéng phdi hop
Viém tay cat ngang cap tinh (Acute Transverse myelitis =ATM)
Viém néo tuy lan téa cap tinh ( Acute disseminated
encephalomyelitis=ADEM)

Viém tuy thi than kinh (Neuromyelitis Optica Spectrum
Disorder =NMOSD)

Khang thé khang MOG IgG ( Anti MOG IgG antibodies)



CAC BENH LY CUA VIEM TUY CAT NGANG CAP

(Acute Transverse Myelitis =ATM) o

43 ca (21 qudc gia tir 3/2020 - 1 /2021)

C6 dac diém dién hinh cta ATM

Kh&i phat liét cap tinh , mirc do réi loan cdm gidc va rdi loan co
vong do tdn thwong tly song

Tudi 21-79

93% nam va 47% nip °

70% t6n thwong theo chiéu doc lién quan dén =4 doan tly song

- Viém nao tuy lan téa cap tinh

(Acute disseminated encephalomyelitis =ADEM) dong th&i 20%,
Gap & phu nip *

3 ca lién quan dén viém day than kinh thj giac va viém day than
kinh Optica (NMO= Neuromyelitis Optica ) °

2 ca lién quan dén bénh ly than kinh truc van déng cap tinh
(AMAN = acute motor axonal neuropathy )



Hoi chirng Guillain Barre (GBS) + (73 ca)

- GBS lién quan dén COVID-19 dién hinh 1a bénh viém da ré da day
than kinh huy myelin cap tinh (acute inflammatory demyelinating
polyradiculoneuropathy = AIDP) va & mirc dé thap hon véi bénh ly
than kinh sgi truc van déng cap tinh (acute motor axonal neuropathy =
AMAN) va bé&nh van déng cap tinh bé&nh than kinh truc cdm giac
(acute motor sensory axonal neuropathy =AMSAN) ¢

Céc bién thé hiém gap nhw hdi chirng Miller Fisher dwoc bao cao

- 1/5 bénh nhan GBS lién quan COVID-19 thd may khi nhap vién

- Hon 70% Bn tién lwong tot, sau khi diéu tri globulin mién dich

- Tién lwong xau lién quan dén tudi gia .

- C6 hau hét cac dac diém cua GBS ¢ dién sau lay nhiém va c6 thé
c6 cuing co ché di truyén qua trung gian mién dich



Dién tién biéu hién than kinh COVID theo th&i gian

Diagnostics Viral RNA
IgM
IgG
Clinical presentation Cough, fever, tiredness, myalgia, headache
Encephalitis
Myelitis
ADEM
Guillain-Barré syndrome
Cerebrovascular disease
Neuropathogenesis Direct viral infection
Para-infectious
Post-infectious

Vascular

D B B B S S B e B B B B B B B B S B B R B S B P2 m m e s
-7 days 0 days 7 days 1l4days3 4 5 6 6 12
Onset of systemic or respiratory Weeks Months

symptoms of COVID-19, or both

Time



4. COVID-19 Va BENH THAN KINH NEN



Tac dong COVID tren bénh Parkison

141 Bn Parkinson taiLombardy, Y;

Tudi trung binh 65,

Thoi gian 6 nam -

12/141 nhiém Covid-19 (8,5%)

Cac triéu chirng van dong va khong van dong tré nén
toi té hon dang ké o nhédm Covid-19, can diéu chinh
lieu phap tri liéu trong 1/3

Dién tién xau lién quan nhiém tring va suy giam duwoc
déng hoc cua liéu phap Dopamine

CAc van dé ve tiét nieu va mét mai nbi bat nhat
Khong co tredng hop nao anh huang than kinh tw chu



Tac dong COVID trén bénh Alzheimer (AD):

» + Tinh trang viém do hé thong, qua trung gian NLRP3
(dal thwe bao) anh hwo’ng xau dén cac chirc nang
mién dich co lgi trong ndo va co thé kich hoat s tich
tu cac peptid lién quan dén thoai héa than kinh nhuw
amyloid-p dang soi

 + Cam ng cua NLRP3 c6 thé trwe tiép gay ra hodc
lam tram trong thém cac qua trinh thoai hoa than Kinh
dan dén suy glam chirc nang & AD hoac gop phan 16n
vao viéc lay lan va tién trién bénh.

e ¢ Cosulien quan glwa ACE-2 (RAS) va AB & Bn b
SARS-CoV-2 ddt ra van dé nguy co di truyén khi phat

hién bénh Alzheimer v&i nhiém SARS-COV-2 hay
khong?.



Tac dong COVID-19 Va Xo cirng rai rac (MS)

COVIMS(COVID-19 Infections in MS & Related Diseases Ia
nhitrng dir kién duwa bénh ly xo’ ctrng rai rac (Multiple
Sclerosis ), Viém tuy thi than kinh ( Neuromyelitis optica )
and MOG (myelin oligodendrocyte glycoprotein) tai Hoa Ky
1626 Bn dwoc dwa vao lan céng bo dir liéu cua COVIMS
* Hanché van dﬁng va cao tudi lién quan cé tinh doc Iép
vOI sy gia tang muc do nghlem trong lam sang so Vo
nhwng ngwoi khong nhap vien sau khi da diéu chinh

cac yéu to nguy co khac

« T vong chung la 3,3%
 Tudi cao, béo phi va mdt sd bénh tim mach di kém co
lién quan dén nhiém COVID-19 nghiém trong hon



* Endothelial injury

Promotion of
inflammation . -\}—
Activation of
coagulation cascade

Postinfectious
Inflammation

Headache
Seizure
Encephalopathy ,
Altered mental status Cvtokine BtBrrni=g
Cerebral edema Q@ N W
CN palsy @| MIS-C markers

Demyelination C-reactive protein, ESR
ADEM 9 fibrinogen, D-dimer, ferritin,
GBS O IL-6, pro-calcitonin, BNP, troponin

Direct viral effects

TMPRSS2

Parainfectious
Inflammation
Fatigue
Headache
. Febrile seizure
#)k Encephalopathy
Altered mental status

Q
o
0? o H




ECMO (Extracorporeal membrane oxygenation)
Phuong phap oxy hoa qua mang ngoai co thé
Ty 1& st dung 3% Bn COVID-19 suy hd hap

Trong 44 nghién ctu, tan suat cla cac bjén chirng
than kinh cap tinh Ia 13% (5 % xuat huyét ndi so,

5% dot quy do thley mau cuc bd, 2% dong kinh).
Cac bién chirng than kinh phuong phdp ECMO
dong-tinh mach cao hon so vo! ECMO tinh-tinh mach
Ty |é t&r vong nhdm bién chirng than kinh

Tién lvgng phu thudc : tudi, ngwng tim tregrc khilam
ECMO, ha dwo’ng huyét va st dung thudc co mach

Khuyén cdo : tam .quan trong cua viéc cai hang ngay
kh0| thudc an than va thudc tc ché than kinh co dé
danh gia than kinh va theo ddi ddng mau



5. BENH THAN KINH VA

HOI CHUNG COVID KEO DAI
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Hoi chirng COVID kéo dai (Long COVID Syndrome) la gi ?
« CAc triéu chirng bénh kéo dai 4-12 tuan sau khi nhiém SARS-
CoV-2 cap tinh
WHO céng bd (10/2021) vé yéu to cau thanh B&nh Covid kéo dai
(LC) hoac Tinh trang cap sau COVID-19 (Post-acute Sequelae of
COVID-19=PASC)
« PASC xay ra & Bn co6 tién st mac hodc da xac nhan nhiém
SARS-COV-2, thwdng 3 thang ké tir khi bat dau nhiém COVID-
19 v&i céc triéu chirng kéo dai it nhat 2 thang va khéng thé giai
thich bang chan doan bénh khac thay thé
« Triéu chirng gdm “ mét mai, kho thé, suy gidam chrc ndng nhan
thirc hoic triéu chirng khac anh hwédng dén sinh hoat hang ngay “
« Triéu chirng c6 thé maéi khéi phat ban dau sau khi hoi phuc hoac
van ton tai ngay tir khi méc bénh
« Triéu chirng ciing ¢ thé thay déi hodc tai phat theo théi gian



Triéu chirng cua Hoi Chirng COVID kéo dai

Pau dau -

Th& dau ( Breathing pain)
Pau than kinh

Pau khop & co

Rung toc

Tiéu chay, tao bon
Nhiéu triéu chirng khac

Mét moi

« Kho chiu sau gang strc
* Swong mu nao

* HO6i hop / nhip tim nhanh
* R&iloan giac ngl

.« Mat vj giac / khiru giac

« Tram cam/ Lo lang/

* ROGiloan stress sau sang
chan ( post-traumatic stress
disorder=.PTSD)



Cac nhom hoi chtrng bénh ly trong COVID kéo dai

Cognition,
- mood, and sleep
disorders
-Brain fog
-Agitation/psychosis

Long COVID
(PASC)



Cac yéu to phoi hop vdi gia tang nguy co COVID kéo dai sau
nhiém COVID-19

« COVID kéo dai co thé xay ra bat k& mirc d6 nghiém
trong cua bénh COVID-19

» Nhiém COVID-19 nang,

.Cé trén 5 triéu chivng trong lan nhiém ban dau

e u thé nir,

. c6 bénh man tinh

» d6 tudi 35-69

- Tac dung phu cua diéu tri

- Anh hwéng tdm ly cda viéc cach ly

- Mat nguwoi than thich

« lien quan chuing tdc /dan toc / tinh trang kinh té xa hoi



Nguyén nhan COVID kéo dai?

e Co ché lién quan virus

e Poc to vi khuan
e Bat thuong chirc nang
hé thdng mién dich ?
e Viém ton tai (tang
phan &*ng viém)?
e \Virus con ton tai ?

e Co ché khoéng lién quan virus

Bbc 16 cac yéu td nguy co
chuwa duwoc phat hién?

Cac yéu td nguy co tu trudce
c6 thé [am xau hon .



ROi loan than kinh thwc vat ( Dysautonomia) trén bénh
nhan nhiém COVID kéo dai :

DYSAUTONOMIA INTERNATIONAL
9TH ANNUAL CONFERENCE

PARTNERING FOR

PROGRESS

JULY 15-18, 2021




ROi loan than kinh thwc vat trong COVID kéo dai
Khéng chiu duoc tu thé
B&nh nhan CoVID kéo dai
Tubi tré 26-50 tudi,
N vu thé.
Ha huyét ap thé dirng (OH)
Ngat do than kinh phé& vi (VVS= vasovagal syncope )
Ho6i ching nhip tim nhanh tw thé ding (Postural orthostatic
tachycardia syndrome=POTS ). TST tang thém > 30 nhip/phut trong
vong 10 phat ding + sx »
Nguyén nhan khong rd, co thé qua trung gian béi cac tw khang
thé dwoc kich hoat b&i nhiém COVID dén thu thé alpha va beta
hodc thu thé muscarin
Piéu Iuu y héi chitng nay khéng phd bién & bn Parkinson sau
nhiém COVID



Theo do6i Hdi chirng khdng chiu dwng tw thé
(Orthostatic intolerance) sau nhiém COVID 19
* Gido duc
« Chwong trinh tap thé duc (xem OHSU PT)
« B& sung dich va mudi
» Tranh cac tac nhan gay dwng lau
« Bai tAp thé duc dang ap (Isometric exercises) — st¢ dung phuong
phap ddi khang
* V& bo ap luc
« Thudc diéu tri
Ngtrng thudc &re ché tai hap thu norepi (duloxetine, nortrip):
Fludrocortisone gitp gidm thé tich tuan hoan
Midodrine cling c6 hiéu qua;
Propranolol ¢é thé 1am gidm ching hoi hop.



6.VACCIN PHONG COVID
VA BENH THAN KINH



Dv phong bién chirng than kinh cia COVID 19

* Ngay 11/12/2020, FDA ban hanh EUA cho vaccin Pfizer
BioNTech COVID-19 mRNA

* Ngay 18/12/ 2020 FDA ban hanh EUA cho vaccin mRNA
Moderna COVID-19

* Ngay 27/2/2021, FDA da ban hanh EUA cho Janssen
COVID -19 adenovirus (vaccin adenovirus)



Bién chirng than kinh sau tiém Vaccin
COVID trén toan thé gidi

COVID-19 Vaccines
Neurological complications |

= ™ Spinal -

s raldn : cord ﬁ::::: ' ot ool  Muscles
| Vascular | - - -~ nerves =< - —
|« CVST = -

* Intracerebral
haemorrhage
| * Ischemic stroke A
* TIA = Acute transverse -
|« PRES myelitis dysfunction + Guillain-Barre
| Metabolic . LETM *  Optic neuritis Syndrome
« Status Epilepticus « First + Acute abducens + Small fibre - Myositis
* Delirium manifestation of nerve palsy neuropathy - Rhabdomyolysis
| « Transient akathisia MS «  Bell's Palsy « Parsonage Turner
« Neuroleptic malignant + NMOSD *  Tinnitus and syndrome
syndrome cochleopathy * Herpes zoster
Inflammatory
« ADEM
= Acute encephalitis
| Functional




Do COVID-19 infection or vaccination
increase the risk of developing certain
nervous system conditions?

We

studied
fdr?atri 32 o 5 million adults who had:

, / Afirst dose
- of Oxford- / of Pfizer-
AstraZeneca | BioNTech

We looked at the number of
hospital admissions or deaths due 1-28 days
to common conditions such as stroke
and also rarer conditions such as
Guillain-Barré syndrome

after covid infection
or first vaccination

\.

We found:

Oxford-AstraZeneca

Guillain-Barré syndrome
38 extra cases
Per 10 million vaccinated

Pfizer-BioNTech

Haemorrhagic stroke
60 extra cases
Per 10 million vaccinated

COVID-19

Encephalitis meningitis
and myelitis

123 extra cases
Guillain-Barré syndrome
145 extra cases

Myasthenic disorder
163 extra cases

Per 10 million infected

I @gesearci HDRUK Qeeatne




Anh hwéng Vaccin nRNA Ién hé than kinh trung wong
« Mot tin rat tot:

Nghién clru gan day twr Israel trén 702 bn ¢ tién st Guillain
Barre twr 2000-2020 da dwoc xac dinh;

539 da dung 2 liéu

« 5 ca ¢6 triéu chirng than kinh (co giat, run ti trwde, di cdm)

* 1 ca c6 cac triéu chirng than kinh van déng-cam giac va
minh chirng dién hoc 1a tai phat, da dwoc diéu tri bang trich
huyét twong va dap ng vai tinh trang yéu géc chi nhe tai thoi
diém xuat vién



Bién chirng sau tiém Vaccin
Poi twong tiém Vaccin COVID dwoc danh giad gan day ghi
nhan

Ty |é Bién cd than kinh nghiém trong khong dang ké
Bién chirng than kinh sau tiém chdng 1a huyét khéi xoang tinh
mach nao ( cerebral venous thrombosis = CVT) thwong dwoc bao
cao & phu ni¥ trong dd tudi sinh dé, phd bién sau khi tiém vaccin
adenovirus
« Két qua 23 Bn ghi nhan sw lién quan cla gidm tiéu cau va
huyét khoi tir 6-24 ngay sau khi tiém vaccin adenovirus
« Nhiéu Bn c6 ndng d6 D-Dimer tang cao va khang thé yéu t6 4
tiéu cau (antibodies to platelet factor 4)



HOi chirng huy Myelin sau tiém vaccin
 Acute disseminated encephalomyelitis (ADEM) va acute
transverse myelitis (ATM) phd bién hon v&i vaccin adenovirus
» Trong mét sb trwdng hop, nhivng bién cb nay lién quan dén
viéc tim thay khang thé véi AQ-4 va chan doan mai vé
Neuromyelitis Optica (NMO)

» Bao cdo vé dap ng tot v&i methylprednisolone va liéu phap
immunoglobulin mién dich tinh mach (Intravenous Immunoglobulin
= VIG)

» Guillain-Barre cap tinh phd bién hon véi vaccin adenovirus;
kh&i phat trung binh 2 tuan sau khi tiém ching va nhiéu ngudi
l&n chi bi liét mat



CANH BAO CHUNG (RED FLAG)
Nhérc dau sau tiém Vaccin COVID

* Ghi nhan 40% nguwdi tiém vaccin adenovirus (Johnson

va Johnson) ‘
* Thuwong gap voi vaccin mRNA, dac biét sau lieu # 2

» Nhirc dau khéi phat cham sau tiém vaccin adenovirus
j lién quan dén Huyét khdi tinh mach n3o (CVT)

e dau méi khdi phat, 1 tuan sau khi chldng nglra
vaccin adenovirus, can dwgc danh gia lam sang that
ky va loai trtr bénh Huyét khdi tinh mach ndo (CVT).




Chan thanh cam on s theo déi cua
Quy Dong Nghiép
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