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1. TAm quan trong cta kiém soat
dwong huyét trén bénh nhan nhiém COVID-19



CORONAVIRUS DISEASE 2019

COVID-19 con goi la bénh Coronavirus 2019 (COronaVirus Disease
2019) do ching Md&i virus Corona (nCoV) gay hoi chirng Suy hé hap
cap nang do Coronavirus loai 2 (Severe Acute Respiratory Syndrome
CoronaVirus-2) nén duoc goi SARS-CoV-2 dé phan biét véi SARS-CoV
ndm 2003. Virus chiing méi nay xuat hién lan dau tién vao cudi ndm
2019 tai Vi Han, Trung Quéc va da nhanh chong lay lan tré thanh
dai dich trén toan thé gioi.
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Table 1. Newly reported and cumulative COVID-19 cases and deaths, by WHO Region, as of 5 September 2021**

New cases Change in ) New deaths | Change in new .
. ) . Cumulative | ) Cumulative
WHO Region inlast7 | new cases in cases (%) in last 7 days deaths in last deaths (%)
days (%) | last 7 days * ° VA 7 days * °
. 1763048 o 84 995 058 26 028 o 2120533
Americas (39%) 19% (39%) (38%) 17% (47%)
1146 065 o 66 029 959 14 883 o 1282 565
Europe (26%) A% (30%) (22%) 20% (28%)
. 543 013 o 41 662 330 11116 . 652 990
South-East Asia (12%) -9% (19%) (16%) 21% (14%)
Eastern 377 304 16% 14 879 624 6782 14% 271279
Mediterranean (8%) ° (7%) (10%) ° (6%)
- 531922 o 6931 169 6282 . 94 450
Western Pacific (12%) -4% (3%) (9%) -8% (2%)
: 110 594 o 5718 668 2 826 o 136 976
Africa (2%) -25% (3%) (4%) -26% (3%)
4471946 o, 220217572 67 917 0 4 558 806
Global (100%) 1% (100%) (100%) 1% (100%)

As of 5 September 2021, a total of 5,352,927,296 vaccine doses have been administered



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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Cheng Y, et al. Kidney int 2020; doi.org/10.1016/].ku..
Guan W, et al. NEJM 2020; doi:10.1056/NEIMoa2002032

Urinary abnormalities
\3\3 Albuminuria 34%
Proteinuria 63%
Hematuria 26.7%
Both 44%

Naicker S, et al. Kidney Int 2020; doi.org/10.1016/].kint.2020.03.001
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PTD cling la bénh ly kem lam cho bénh
nhan nhiém COVID-19 tién trién ning

DIABETES PROMOTES SEVERE PROGRESSION IN COVID-19

PATIENTS

¢ The presence of coexisting diabetes was more common among COVID-19 patients with severe disease than among those
with non-severe disease (16.2% vs.5.7%).*1

e Another nationwide analysis of comorbidity and its impact on 1,590 patients with COVID-19 in China also revealed that ,
(22.9% vs 6.8%)?

The risk of reaching to the composite endpoints*

COVID-19 patients with comorbidities! and disease severity among patients with COVID-192
P<0.001
With chronic

45% - [ | | chre :
2 ’ 38.7% medical illness Sl Il Composite
S 40% - e —~  40% - endpoint %*
- With diabetes S H.5%
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0% 0%

All patients Severe Non-severe All patients Diabetic Non-diabetic
N=1099 N=173 N=926 N=1590 N=130 N=1460

*Composite endpoint: admission to an intensive care unit (ICU),
the use of mechanical ventilation, or death. ,

*Data was extracted regarding 1099 patients with laboratory-confirmed Covid-19 from 552 hospitals in 30 provinces, autonomous regions, and municipalities in China through January 29th, 2020.

1.Guan W], et al. NEJM, 2020 Feb 28, DOI: 10.1056/NEJM0a2002032



PTD cling Ia bénh ly kem lam tang nguy co
tlr vong bénh nhan nhiém COVID-19

DIABETES IS A RISK FACTOR FOR MORTALITY OF COVID-19

¢ A large national sample study showed that the mortality of patients with diabetes was significantly higher than that of non-diabetic
patients ( 10% vs 2.5% P<0.001?) (Figure 1)

¢ Chinese CDC declared that patients who reported no comorbid conditions had a case fatality rate ( CFR**) of 0.9%, while patients
with comorbid conditions had much higher rates--7.3% for diabetes.? ( Figure 2)

Figure 1 : The mortality of 1590 Figure 2 : The mortality of COVID-19
COVID-19 patients patients reported by China CDC
S e S )
~ 10,0% S 8% 1 7.3%
g 9
o 8% - = g
> —
= P<0.001 = 4% 1
2 — = 2,3%
o 4% - 3,1% 2 5% s /e
3 ] : .
u [0}
0]
O 0% 2 L . % 0% n L -
All patients Diabetic Non- diabetic o All patients Diabetic No comorbid
conditions*
N=1590 N=130 N=1460
N=20,982 \ V=1,102 N=15,536  /

* The comorbid condition variable, only includes a total of 20,812 patients and 504 deaths and these values were used to calculate percentages in the confirmed cases and
deaths columns.
**The Joint Mission acknowledges the known challenges and biases of reporting crude CFR early in an epidemic.

|. Zhang BC, et al. medRxiv preprint , 2020 online 3.China CDC Weekly, 2020, 2(8): 113-122

2. Guan W), et al. medRxiv preprint , 2020 online 4. {Repert of the WHO-China Joint Mission on Coreonavirus Disease 2019 (COVID-19), 2020



Overall survival rate (%)

ORs for death from COVID-19

among people with vs. without diabetes

Type 1 diabetes

3.51

Type 2 diabetes

2.03

Type 1 diabetes,
age < 70 years

I 6.39

Type 2 diabetes,
age < 70 years

3.74
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Type 1 and Type 2 Diabetes and COVID-19 related mortality in England:
a whole population study

People with Diabetes in

COVID-19 Deaths England- 5.16%

" No
Diabetes No Diabetes
= Type 1 66.8%
DM Type 1 DM 1.5%
Type 2
DM Type 2 DM
31.4%
Other DM 0.3%

One Third of COVID-19 Deaths in Hospital in
People with Diabetes- 33.2%

Emma Barron, Chiraj Bakhai, Partha Kar, Andy Weaver, Dominique Bradley, Hassan Ismail, Peter
Knighton, Naomi Holman, Kamlesh Khunti, Naveed Sattar, Nick Wareham, Bob Young, Jonathan Valabhji
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Kiém soat tot dwong huyét gép phan giam nguy co’
tr vong cho bénh nhan DTD nhiém COVID-19.

Survival
98.9%
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B
COVID-19

Well-controlled

Blood Glucose
(upper limit = 10MmM\1)

Diabetes

Poorly-controlled

Zhu, L., She, Z.G., Cheng, X., Qin, J.J., Zhang, X.J., Cai, J., Lei, F., Wang, H., Xie, J., Wang, W. and Li, H., Blood Glucose
2020. Association of blood glucose control and outcomes in patients with COVID-19 and pre-existing type 2 (upper limit =10 mM)
diabetes. Cell metabolism.




Tién Lwong Bénh con lién quan dén kiém soat dwérng mau
trwd'c vao vién, ngay khi vao vién va qua trinh nam vién

Study population Number of Parameter of glycemic control Outcome Risk
patients (n) HR/OR (95% CI)
a. Glycemic control before hospitalization
Holman et al.  United Kingdom, nationwide T1D: 265,090 HbA1c 59 — 74 mmol/mol (7.6 — 8.9%) Mortality T1D: HR 1.16 (0.81 — 1.67)
(10) population-based cohort T2D: 2,889,210 T2D: HR 1.22 (1.15 - 1.30)
March 15t = May 11" 2020 HbA1c 75 — 85 mmol/mol (9.0 — 9.9%) T1D: HR 1.37 (0.90 — 2.07)
T2D: HR 1.36 (1.24 — 1.50)
HbA1c = 86 mmol/mol (10.0%) T1D: HR 2.23 (1.50 — 3.30)
T2D: HR 1.61 (1.47 = 1.77)
Williamson United Kingdom, nationwide 17,278,392 HbA1c = 58 mmol/mol (7.5%) Mortality HR 2.61 (2.46 - 2.77)*
et al. (58) population-based cohort HR 1.95 (1.83 - 2.08)$
January 1%t — May 6" 2020
Cariou et al. France, multi-center cohort 846 HbA1c 53 — 63 mmol/mol (7.0 — 7.9%) Mortality OR 1.55 (0.82 — 2.93)%
(60) March 10" — March 315! 2020 HbA1c 64 — 74 mmol/mol (8.0 — 8.9%) OR 1.09 (0.52 — 2.28)%
HbA1c = 75 mmol/mol (9.0%) OR 0.84 (0.40 — 1.75)%
Gregory et al.  USA, single-center cohort T1D: 102 15! HbA1c quartile Hospitalization OR2.96 (1.11 — 7.86)¢
(51, 52)® March 17" — December 24" 2"9 HbA1c quartile OR 2.96 (1.11 — 7.86)¢

2020

b. Glycemic control at the time of hospitalization

Wang et al.
(141)

Wu et al. (18)

Copelii et al.
(17)

China, multi-center retrospective
January 24" — February 10"
2020

China, multi-center retrospective
December 26" 2019 — March
15" 2020

ltaly, single-center retrospective
March 20" — April 30" 2020

c. Glycemic control during in-hospital stay

Bode et al.
(20)

Zhu et al. (19)

USA, multi-center retrospective
March 15 — April 6 2020

China, multi-center retrospective
December 30" 2019 — March
20" 2020

605

2,041

271

1,122

Total: 7,337
T2D: 952

3" HbA1c quartile
4" HbA1c quartile

Fasting blood glucose level = 7.0 mmol/I
(126 mg/dL)

Hyperglycemia = 6.1 mmol/I (110 mg/dL)

Hyperglycemia = 7.78 mmol/l (140 mg/dL)

Diabetes and/or uncontrolled
hyperglycemia (= 2 measurements > 10.0
mmol/l (180 mg/dL) within 24h)
Normoglycemia (glycemic variability during
hospital stay 3.9 — 10.0 mmol/I (70 — 180
mg/dL) versus hyperglycemia (> 10.0
mmol/l (180 mg/dL)

Mortality

In-hospital
complications
Critical disease and
mortality overall
Mortality in critical
patients

Critical disease and
mortality

Mortality

Mortality

OR 5.12 (2.12 - 12.35)°
OR 9.76 (4.42 — 21.54)¢

HR 2.30 (1.49 — 3.55)"
OR 3.99 (2.71 — 5.88)%

HR 1.30 (1.03 — 1.63)
HR 1.84 (1.14 — 2.98)F

HR 1.80 (1.03 - 3.15)"

OR 6.12 (3.63 — 10.31)%¢

HR 0.14 (0.03 - 0.60)®




2.Vi sao bénh nhan bai Thao buwong co
Nguy Co Tién Trién Nang va
T&r Vong cao khi bj nhiém COVID-19



RBD standing

SARS-CoV-2

Spike Protein
TMPRSS2 —— 82 subunit
— S1 subunit

n Membrane Protein

I o= |  Envelope Protein

SARS-CoV-2 entry into the cell. SARS-CoV-2 binds to ACE2 through the receptor-binding
domain (RBD) of spike protein.



‘ ACE2 expression
‘ ACE2 deficency
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Bénh nhan bTD :
Chirc nang bach cau trung tinh va dai thwc bao bi suy giam.

Sw cham tré trong khai dau mién dich thich &ng va rdi loan diéu
hda phan rng cytokine dan dén con bao cytokine.



B3o Cytokine sau khi nhiém COVID-19
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SARS-CoV-2 * SARS-CoV-2 SARS-CoV-2
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Pulmonary and cardiovascular complications associated with COVID-19 infection
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DIABETES MAY ACCENTUATE COVID-19: POTENTIAL MECHANISM

Overactivation of TLR4 signaling in diabetes
may lead to severe disease and death

« High levels of IL-6, TNF-a and other S
DAMPs viral protein SARS-CoV

inflammatory cytokines in people with \ /(ctiV
diabetes! ‘ P
Qe |

« Coronavirus likely to activate TLR3 and |

: Promotes ’
TLR4, leading to IL-6-dominated cytokine Diabetes — | H H
storms?2:3

« IL-6 associated with death of COVID-19

patients? v

uncontrolled none

1. Reza F, et al. Cytokine ,2019, 125 (2020) 154832 3. Allison L. T, et al. mBio, 2015, 3:e00638-15 \ /

2. Travis B. , et al. mBio, 2017 8:e00818-17. 4. Zhou F , et al. The Lancet 2020 March 9 online severe | death



WHY THE ASSOCIATION?

Local or systemic infection

Interaction between :
or sepsis

SARS-CoV-2

SARS'COV'Z and the BSzike pro/:%réz == l
= A 5 inding to Anglolensm
Renin—Angiotensin-Aldosterone = ‘\

System

-

ACE

———— —

ACE2 links diabetes mellitus,
hypertension and cardiovascular disease |

to COVID-19

Anglotensm 1l
l Type 1 receptor

ACE, angiotensin-converting enzyme, ARB angiotensin-receptor blocker
Acute lung injury

Adverse myocardial remodeling

Vaduganathan et al. N Eng J Med. DOI: 10.1056/NEJMsr2005760 -
Viral entry, replication, Vasoconstriction
and ACE2 Vascular permeability
\ down-regulation /




Severe acute respiratory syndrome Middle East respiratory syndrome Endothelial Cell Damage
coronavirus MERS
SARS-CoV

2 \ Endothelial Cell Dysfunction

3 b 3 \ and Apoptosis
4 &g n
a0 N

Endothelial inflammation
Host cell ¥ Fibrinolysis
c 4 Thrombin production

Severe acute respiratory syndrome coronavirus
SARS-CoV

Proinflammatory @

A
\ SARS-CoV-2
IFNG \ Chemokine
IFNA \ /
\\ /
S

A
N o

Patho D hys iolo gy. Inhibitor of interferon signaling Host cel
"a Viral entrance: ACE2 and DPP4. The coronavirus entrance in cells is facilitated by its spike
protein using ACE2.

b Endothelial cell damage and thromboinflammation. ACE2-mediated entry of SARS-CoV-2 in
endothelial cells induce inflammation and the generation of a prothrombotic milieu, and
results in increased thrombin production associated with inhibition of fibrinolysis and
activation of complement pathways, a cascade which will lead to microthrombi deposition.
The cross-talk between platelets and neutrophils and the activation of macrophages has an
important role in the proinflammatory effects, characterized by cytokine release, the
formation of neutrophil extracellular traps (NETs), and microthrombus deposition.

c Dysregulation of the immune response. Dysregulation of the immune response of COVID-19,
in which there is an increase in cytokine release associated with an attenuation of interferon
response

Blood vessel




Cytokines gay khang insulin trén bénh nhan COVID-19

) insulin TL:S
Insulin oo CytOkine

—» Expression

Glucose 1 - Ras/MAPK
Transport +—~— Akt \/ Pathway
/ Proliferation
Glycogen \ Differentiation i v
Synthesis Impaired
Protein Expression/Function
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Gluconeogenesis Lipolysis



Diabetes/obesity Covid19

Insulin Resistance tomilln Faskiance
Chronic inflammatory state
Endothelial dysfunction
Hyperglycemia
Hypertension

Inflammatory state
Endothelial dysfunction

Damage Blood vessels and nerves

E Damage Blood vessels and nerves

e} Stroke Stroke

€ Decreased diaphragm Pulmonary inflammation
3 excursion and lung function ARDS

Heart ‘

Circulation Kidney

Santos et al. Diabetol Metab Syndr (2021) 13:23
https://doi.org/10.1186/513098-021-00639-2

Clinical manifestations and complications of this insulin resistance syndrome and the parallel
with obesity/diabetes. T2D and obesity,without infections, have an increase in the basal
inflammatory response and a potential decrease in an interferon response. Thus, the synergy
between COVID-19 and T2D/obesity may amplify the inflammatory response and downregulate
even more the interferon response, contributing to more severe disease in these patients



Factors leading to high morbidity and mortality of COVID-19
in patients with type 2 diabetes

Hyper immune
response

Severity of COVID-| 9

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



Pancreas 1 Adipose tissue




Metabolic and Hormonal Changes Leading to Stress Hyperglycemia

Adipose
Tissue

gg t Lipol

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

{

Liver Muscle
Amino acids
<« 2% 1 Protein 7
breakdown
1 Glucose output 4
,l, | 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

Umpierrez & Pasquel, 2017




Glucocorticoids

via HP axis /—
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COVID-19 tac dong truc tiép gay ton thwong tuy

COVID-19 MAY ACCENTUATE DIABETES: POTENTIAL MECHANISM

* ACE2 is the functional receptor of SARS-CoV (SARS
epidemic)
¢ ACE2 expression in the pancreatic tissue

suggests SARS-CoV may damage pancreatic

islets!

*  SARS-CoV-2 (COVID-19 pandemic) is able to
efficiently use human ACE2 as a receptor for cellular

entry?

SARS mortality was higher in
patients with hyperglycemial

Age

Sa02

ALT

LDH

FPG

0'.5
I. Yang)-K, et al Acta Diabetol. 2010;47(3):193-199
2. WuF et al. Nature. February 2020.

ACE2 - Angiotensin converting enzyme 2

15



ACE?2 Expression in Pancreas (grey histogram)

’ 20 40 60 80
Age (years)

2020 Mount Sinal Bealdth Syvslem

lIrinaKusmartseva'>WentingWu?Expression of SARS-CoV-2 Entry Factors in the Pancreas
of Normal Organ Donors and Individuals with COVID-19. Cell Metabolim. Volume 32,
Issue 6, 1 December 2020, Pages 1041-1051.



https://www.sciencedirect.com/science/article/abs/pii/S1550413120306008
https://www.sciencedirect.com/science/article/abs/pii/S1550413120306008
https://www.sciencedirect.com/science/article/abs/pii/S1550413120306008
https://www.sciencedirect.com/science/article/abs/pii/S1550413120306008
https://www.sciencedirect.com/science/journal/15504131/32/6
https://www.sciencedirect.com/science/journal/15504131/32/6
https://www.sciencedirect.com/science/journal/15504131/32/6
https://www.sciencedirect.com/science/journal/15504131/32/6
https://www.sciencedirect.com/science/journal/15504131/32/6
https://www.sciencedirect.com/science/journal/15504131
https://www.sciencedirect.com/science/journal/15504131
https://www.sciencedirect.com/science/journal/15504131

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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Factors associated with diabetes
Hypertension
N
Demographic features
Cardiovascular disease
Chronickidney disease
Obesity
Older age
Proinflammatory state Male sex
Non-white ethnicity
Hypercoagulable state Low socioeconomic status
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Worsening metabolic control in
diabetic patients

’ At admission hyperglycaemia J

| Coagulation || Obesity | | Older age | | Inflammation | | Renaldisease ] [ DKA | | Hypertension/CVD
| I I I I |

Poor outcome

Figure 2 Reciprocal effects of COVID-19 and DM. Diabetic patients with COVID-19 infection
facesevere consequences due to various associated conditions that enhance the risk. Due to
its tropism for B-cells, SARS-CoV2 may sustain xhyperglycemia at admission to hospital. B-cell
damage, cytokine storm, and counterregulatory hormone response may cause critical
metabolic disorders, such as DKA. Hyperglycemia at admission and critical metabolic disorders
may exacerbate COVID-19 consequences.




3. Tam quan trong trong xac dinh
giai doan lam sang COVID-19
trén bénh nhan Pai Thao Bbuong



Phan loai lam sang (Wang 2020)

Mitrc do Bi€u hién 1am sang va can 1am sang

1Nhe  |Triéu ching lam sang nhe va khong c6 dau hiéu
viém phoi trén hinh anh.

2.Trung |S6t va cac triéu chimg ho hap khéac vdi biéu hién
binh viém phoi trén hinh anh.

3.Ning |Bat ky triéu chimg nao sau day: suy ho hap, thiéu
oxy mau (SpO2 < 93%), khi mau ddong mach bat
thuong: PaO2 <60mmHg, PaCO2> 50mmHg.

4.Nguy |Batky triéu chirng nao sau day: suy ho hap can
kich phai thd may, soc, kém theo suy co quan can theo
ddi va diéu tri tai ICU.



https://doi.org/10.1164/rccm.202003-0736LE

Mild

Moderate

Severe

Adult

Child

19) Pneumonia

» Symptomatic

* Meets case definition
No evidence of
pneumonia or hypoxia

Clinical signs of
pneumonia (febrile,
cough, dyspnoea,
tachypnoea)

Saturations = 90% in air

Signs of pneumonia and any of:

respiratory rate > 30
breaths/min

severe respiratory distress
Saturations < 90% in air

Clinical signs of non-
severe pneumonia (cough
or dyspnoea +
tachypnoea with or
without recessions)

Signs of pneumonia and any of:

Central cyanosis
Saturations < 90% in air
Severe respiratory distress
(e.g. grunting, very severe
recessions)

Any red flag: inability to
take oral intake/breastfeed,
letharagy, loss of
consclousness, seizures
Tachypnoea (breaths/min):
< 2 months: = 60

2-11 months: = 50

1-5 years: 2 40

ARDS
Sepsis
Septic shock

Respiratory Rate < 24/min, SpO2 > 94 on room air

room air

Respiratory rate between 24-29, SpO2 between 91-94 on

Types Findings

Mild clinical symptoms [fever <38°C (quelled without treatment), with or
Mild without cough, no dyspnea, no gasping, no chronic disease]

No imaging findings of pneumonia

Moderate | Fever, respiratory symptoms, imaging findings of pneumonia
Meet any of the followings:
a. Respiratory distress, RR 230 times/min
b. Sp0;<93% at rest

Severe PaO/FiO; < 300 mmH
C. alariUs; = mmHAg Ml].d
* Patients showing a rapid progression (>50%) on CT imaging within 24-
48 hours should be managed as severe (added in the trial sixth edition)

. Moderate

Meet any of the followings:
a. Respiratory failure, need mechanical assistance

Critical Severe
b. Shock

c. “Extra pulmonary” organ failure, intensive care unit is needed

Respiratory Rate > 30, SpO2 <90

Data from Refs. 133439




Table 2: Criteria for Clinical Severity of Confirmed COVID-19
Pneumenia

Clinical Severity and Findings

Mild
Mild clinical symptoms (fever <<38°C [100.4°F
withour treatment, with or without cough, no d}'h}‘II!C:I. o

v l'.l LIIL'I]L'L{

gasping, no chronic disease)
No imaging findings of pneumonia
_h"[lfll'.l.l'.'rﬂtL'
Fever, respiratory symproms
Imaging hndings of pneumonia
Severe*
Patient has any of the Elbl]:]".‘-'in{_:,:
Respiratory distress, RR. =30 times a minute
SpO, =93% ar rest
PaQ /Fi0). =300 mm H!__T'
Crirical
Patient has any of the following:
Respiratory failure, needs mechanical assistance
Shock

“Extrapulmonary” organ failure, intensive care unit is needed

Clinical
Severity

Clinical Parameters

Corresponding
Category
according to
state guidelines

Mild

No breathlessness or Hypoxia

A B

Moderate

Adult: dyspnea and/ or hypoxia, fever, cough,
Sp02<94% (range 90-94%) on room air, Respiratory
Rate >24 per minute.

Child — dyspnea and or hypoxia, fever, cough, including
SpO2 <94% (range 90-94%) on room air, Respiratory
Rate > 24 per minute. Fast breathing (in breaths/min): <
2 months: > 60; 2—11 months: > 50; 1-5 years: > 40

Note.—Data are from references 13,34-39. COVID-19 = coronavi-
rus disease 2019, FiO. = fraction of inspired oxygen, a0, = partial
pressure of oxygen, RR = respiratory rate, SPUJ = OXygen saturation.
* Parients :-.Iuw.'in_;_r_ a r.'L}Jid progression (=50%) of lesions on
CT scans within 24-48 hours should be managed as having
severe discase (added in trial version 6).

Severe

Adult: Pneumonia plus one of

> respiratory rate >30 breaths/min

» severe respiratory distress

» SpO2 <90% on room air.

Child: cough/dyspnoea, plus one of

» central cyanosis or SpO2 <90%;

» severe respiratory distress (e.g. grunting, chest in-
drawing);

» signs of pneumonia with danger signs: (inability to
breastfeed or drink, lethargy. unconsciousness, or
convulsions).

> Other signs of pneumonia like chest in drawing, fast
breathing (in breaths/min): <2 months >60; 2—11
months >50; 1-5 years >40.




Stage |

Stage |l

Stage Il

Stage IV

Viral entry
and replication

Viral
dissemination

Multisystem
inflammation
{Macrophage
activaling syndrome)

Endothelial damage
and thrombosis

Micro-
angiopathy pulmenary

embolism

-

Therapeutic

;
*§
]

(45%"%) (40%"%)

(15%*)

— Disease Monitoring
* Inflammatory markers
+ Cytokine panels
* Thrombosis markers
+ Antbody tests
(quantitative, neutralization)

"Percentages based an SARS.Colt2
pasitve inpatients with the Moun!

Sinai Healh Systam

Tests Interventions
E Diagnostic Testing
+ SARS-CoV-2 detaction
* Viral load
(RT-qPCR, qLAMP)
s
Tl « Antiwvirals
« Anti-thrombotics
« Steroids

* Immunomodutators

* Convalescont plasma
* Hyparimmune serum
* Clonal antibodies

* Respiratory support

+ Anti-thrombotics

* Sterolds

* Immunomodulators

+ Convalescant plasma

* Hyperimmune serum

+ Clonal antibodies

* Mesenchymal stem cells

* Respiratory support

+ Antli-thrombotics

* Steroids

+ Immunomodulators

* Mesenchymal stem cells




Clinical

Clinieal Signs

32 4:3"
% % l ! Severity of lliness

Stage |
(Early Infection)
|

Viral response phase

Mild constitutional symptoms
Fever =99.6°F
Dry Cough, diarrhea, headache

Lymphopenia, Increased
prﬂthn:lml:lin time, increased D-

Dirmer amd LDH {mild)

Stage || Stage Il
(Pulmonary Phase) (Hyperinflammation Phase)

I
A X B
1
I

Host inflammatory response phase

1

Time course

ARDS
SIRS/Shock
Cardiac Failure

Shortness of Breath
Hypoxia (Pa02/FIO2<300mmHg)

Elevated inflammatory markers
{CRP, LDH, IL-&, D-dimer, ferritin)
Troponin, NT-proBNP elevation

Abnormal chest imaging
Transaminitis
Low-normal procalcitonin

| Remdesivir, chloroquine, hydroxychloroguine, convalescent plasma transfusions

| Reduce immunosuppression
Ll

] [ Corticosteroids, human immunaglobulin,
IL-6 inhi IL-2 i in

Classification of COVID-19 Disease States and
Potential Therapeutic Targets



A 4

GIGHT CONTR OL\
OF DIABETES

intensification of

diabetes treatment if

aim: 4-8 mmol/L

aim: 4-10 mmol/L

aim: 4-10 mmol/L

needed

continuation of usual
glucose-lowering
\medicaments

(TIGHT CONTROD

) OF DIABETES

continuation of usual
glucose-lowering
medicaments

SGLT2is
writh cautionf
contra-indicated

sulfonylurea

Khuyén cao diéu tri PTD

\with caution )

theo do tram trong cua bénh
nhan nhiém COVID-19

Therapy of Type 2 Diabetes in Patients with SARS-CoV-2 Infection

Weronika Bielka, Agnieszka Przezak and Andrzej Pawlik *©

Int. |. Mol. Sci. 2021, 22, 7605

GIGHT CONT ROL\
OF DIABETES

insulin therapy
recommended

metformin
with caution/
contra-indicated

DPP4is
recommended

GLP1ARs
recommended

SGLT2is
contraindicated

sulfonylurea
with cautionf

Contra—indicated )

(TIGHT CONTRDD

OF DIABETES

oral

drugs

most
antidiabetic
contraindicated

insulin therapy

recommended

metformin
contraindicated

DPP4is
recommended

GLP1ARs
with caution

SGLT2is
contraindicated

sulfonylurea
contraindicated

N\ J




4. Khuyén cao chon thudc ha dwéong huyét & bénh
nhan nhiém COVID-19 theo giai doan |am sang



Khuyén cdo str dung thudc ha dwong huyét theo
dd tram trong nhiém CoviD-19 cho bénh nhan TP

Po tram | Song trong vung dich | Nhiém CoviD Nim vién Nim vién
trong cia |té CoViD nhe Nhiém CoviD Nhiém CoviD
nhiém mirc do trung nang
CoViID binh
Insulin Insulin Insulin Insulin
Uc ché DPP4 U'c ché DPP4 U'c ché DPP4 U'c ché DPP4 *
Metformin Metformin Metformin
TZD Pong vin GLP-1 | Pong van GLP-1
U'e ché a Glucosidase
Pong vin GLP-1
SU SU SU Metformin
Uc ché SGLT2 Ucché SGLT2 |Ucché a Pong van GLP-1
TZD Glucosidase Uc ché a
Uc ché a Glucosidase
Glucosidase
Khong Uc ché SGLT2 |[SU
khuyén TZD Uc ché SGLT2
cao dung TZD




Recommended to used

Ambulatory Metformin ~ iDPP4 iISGLT2  Pioglitazone ~ SLP1 Insulin

Hospitalized = Metformin = iDPP4 Pioglitazone ~ GLP1 Insulin

Hospitalized iDPP4 Insulin
ICU

Metformin ngirng khi cé cac triéu chirng tiéu héa nghiém trong hodc nguy co’ nhiém toan lactic.
Metformin c6 thé 1a mét liéu phap bd tro ¢é loi trong giai doan cip va man tinh va ca giai doan
hoi phuc ctia COVID - 19.

SU & bé&nh nhan CoVID-19 6n dinh , &n binh thwdng can canh giac ha dwdng huyét,& nhivng
bénh nhan bi COVID - 19 trong cac phong cham séc dac biét.

Uc ché SGLT2 can than trong khi mat nudc va st dung liéu insulin thich hop dé ngan ngtra
nhiém toan ceton

pong van thu thé GLP-1 nén dwgc danh gia can than COVI 19 ndng, xem xét dén tac dung chan
&n cta chung. Tuy nhién, cac tac dung cé loi tiém nang clia chung ciing nén dwoc can bang, vi
nhirng loai thubc nay c6 tac dung chéng viém va bao vé phdi va cé thé 1a vii khi co gia trj dé
chéng lai COVID - 19.

Uc ché DPP-4 |a mét nhom thube cd nhiéu wu diém, ngay ca trong trwdng hop nghiém trong
clla COVID-19, vi chung dwoc dung nap tét, cé thé dwoc sir dung ddc 1ap véi chire nang than
va cd nguy co ha dwéng huyét thip. V& van dé nay, nén xem xét khuyén nghi st dung rong rai
hon cac chét trc ché DPP4 & bé&nh nhan ndi tra dai thao dwérng c6 COVID - 19 nghiém trong.
insulin dung Bn BTD tip 2 c6 COVID-19 c¢6 tién lwong xau hon, 14 do mire dd nghiém trong cla
bé&nh BTD. Nén gidm liéu insulin k&t hop véi cac thube chdng



Metformin

Table 1. Putative Beneficial and Harmful Effects, and Clinical Outcomes of Metformin Use in Glycemic Control Among COVID-19
Patients

Putative beneficial effects Putative harmful effects Clinical outcomes

Metformin improves insulin Development of lactic In a case-control study, the incidence of life-threatening
resistance which is induced by acidosis in hypoxic situation.  complications was significantly higher in the metformin group
increased inflammatory cytokines. than the non-metformin group (28.6% vs. 7.4%, P = 0.004) [9].
Reduced production of proinflammatory Metformin was significantly associated with a higher
cytokines, and alleviation of lung incidence of acidosis, especially in severe COVID-19

injuries in animals. Direct inhibition patients, however, not with 28-day mortality [10].

of SARS-CoV-2 infection [7].

Suppression of IL-1B-induced secretion A health record data analysis of 25,326 subjects showed that
of [L-6 in macrophages, vascular smooth metformin was independently associated with a significant
muscle and endothelial cells [8]. reduction in mortality among COVID-19 individuals with

diabetes (OR, 0.33; 95% CI, 0.13 - 0.84; P=10.0210) [L1].

Metformin was associated with reduced mortality in women by
propensity matching (OR, 0.759; 95% CI, 0.601 - 0.960) [12].

The 1n-hospital mortality was significantly
lower in the metformin group (2.9%) than in
the non-metformin group (12.3%) [13].

The meta-analysis (5 studies, n = 6,937) elucidated that
metformin was associated with reduction in mortality
(RR, 0.54; 95% CI1 0.32 - 0.90, P =0.02) [14].




U'c ché DPP4 & Dong Van GLP1

Table 2. Putative Beneficial and Harmful Effects, and Clinical Outcomes of Incretin-Related Drugs Use in Glycemic Control Among
COVID-19 Patients

Putative beneficial effects Putative harmful effects Clinical outcomes

DPP4 inhibitors are unlikely to develop hypoglycemia. No applicable data Sitagliptin use during hospitalization was
associated with reduced mortality (HR,
0.44; 95% CI, 0.29 - 0.66; P = 0.0001),
with clinical improvement (60% vs.
38%; P=0.0001) and with more hospital
discharges (120 vs. 89; P = 0.0008) as
compared with the standard care [19].

DPP4 inhibitors increase secretion of insulin, anabolic hormone,
which may be beneficial for the treatment of severe infection.

The 1dentified DPP4 networks are highly enriched in
viral processes required for viral entry and infection,

therefore, DPP4 was proposed as an important putative
target for the treatment of COVID-19 [15].

A meta-analysis reported a significant reduced CRP levels
by DPP4 inhibitors as compared with placebo [2].

Sitagliptin was reported to improve inflammatory status by
affecting on NF-kappa-B signaling [16].

The S1 domain of SARS-CoV-2 spike glycoprotein
potentially interacts with DPP4 [17]. DPP4 inhibitors can

be the therapeutic candidate for COVID-19 by blocking
the entry of SARS-CoV-2 into human body [18].

In type 2 diabetic patients, liraglutide (GLP-1 RA)
significantly reduced serum CRP levels [2].
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SARS-CoV-2
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Potential benefits and harms of DPP4 inhibitors on COVID-19 outcomes
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5.Muc tiéu kiém soat dwéorng mau
cho bénh nhan nhiém COVID-19



CATEGORIZED GUIDANCE TO MANAGE DIABETES IN CRITICAL

INFECTIONS

General guidelines to manage Diabetes during COVID-19'

+ Take diabetes medication as usual. Insulin treatment should
never be stopped

+ Test blood glucose every four hours, and keep track of the
results

+ Drink extra (calorie-free) fluid*, and try to eat as normal

+ Weigh yourself every day. Losing weight while eating normally
is a sign of high blood glucose

« Check temperature every morning and evening. A fever may be
a sign of infection

Individualized target based treatment strategies?

Patient BG Targets

I. International Diabetes Federation, sick day rules Accessed 8 Catego

Mall:lc:r;gzl(;}.na labetes Federation, sic ay rules Accesse g ry FPG 2h PG

f'sg“h““” Da Xue Xue Bao Yi Xue Ban. 2020 Mar;51(2):146- Mildly ill 4.4-6.1 mmol/L 6.1-7.8 mmol/L Maintain Strict Glycemic

© 2020 Eli Lilly and Company. Patients 79.2-109.8 mg/dL | 109.8-140.4 mg/dL Control
Moderately ill | 6.1-7.8 mmol/L 7.8-10.0 mmol/L Subcutaneous Insulin

109.8-140.4 mg/dL | 140.4-180 mg/dL Delivery system

Critically 1 7.8-10.0 mmol/L 7.8-13.9 mmol/L IV Insulin Infusion
patients 140.4-180 mg/dL | 140.4-250.2 mg/dL




Standards of
Medical Care in
Diabetes - 2021

Muc tiéu dwong huyét Bénh Nhan PTD va PTP thai ky (ADA 2021)

Péi tugng Muc tiéu glucose mau ( ADA 2021)
Pai Thdo buong | Glucose mau doi /trurdc an 80-130 mg/dL (4.4-7.2 mmol/L)
Glucose mau cao nhat sau an | < 180 mg/dL (10.0 mmol/L)
Dai Thao Buong | Glucose mau doéi 70-95 mg/dL (3.9-5.3mmol/L) va
Thai Ky Glucose mau sau an 1 gio : 110-140 mg/dL (6.1-7.8 mmol/L) hoac

Glucose mau sau an 2 gio

100-120 mg/dL (5.6-6.7 mmol/L




Bang 6. Bang muc tiéu dwong huyét & ngwoi bénh PTD cao tuoi
(ADA 2021 va Ho¢i Lao Khoa Hoa Ky)

Pic diém c4 nhan/tinh trang
suc khoe

Co s 1y luan

HbA1c
hop ly

Glucose mau
doi/ trude an

Glucose mau
trude lac di ngu

Khée manh (mot s6 bénh man
tinh, tinh trang nhan thirc va
cac chirc nang con tot)

Tubi tho 1au
dai

<7.5%

5.0-7.2 mmol/I

5.0-8.3 mmol/I

Phitc tap/ trung gian (nhiéu
bénh man tinh lién quan hoac
suy giam kha nang sinh hoat
thuong ngay do thao tac dung
cu hodc suy giam nhan thic
nhe dén trung binh)

Tubi tho trung
binh, ganh
ning diéu tri
cao, dé bi ha
duong huyét,
nguy co té nga

< 8%

5.0-8.3 mmol/I

5.6-10 mmol/I

Strc khoe phtre tap/kém (cham
soc kéo dai hoac bénh man tinh
GP cudi hodc suy giam nhan
thire trung binh dén ning hoic
suy giam kha nang sinh hoat
hang ngay )

Tudi tho ngén,
diéu tri tich
cuc khbng co
lo1

< 8.5%

5.6-10 mmol/I

6.1-11.1 mmol/I




6. Hwéng dan kiém soat dwdong mau
cho bénh nhan BDTD nhiém COVID-19



Government of India. Ministry of Health & Family Welfare
Clinical Guidance on Diagnosis and Management of Diabetes at COVID-19
Patient Management facility. 26" august, 2020

So @6 1. Sang loc PTP trén bénh nhin nhiém CoviD-19 *

Tét ca bénh nhan nhiém COVID-19 méi nhip vién
khio sit ting dwing huyét/bénh DTDH

!

Kiém tra glucose mau mao mach 2 lin
(1 Kin trwde bira @n va 1 1dn vao 2 gid sau bira n chinh)

— N

Glucose mau bét ki >200mg/dL
v6i HC ting thim thiu. Hom sau

P e B >
Truwée in <140 mg/dL Truwde in =140 mg/dL

. < hodc
va sau dn <180 mg/dL. sau iin >180 mg/dL 1am glucose huyét twong doi va
HbAlc tai Labo.
Ché d4 #n 1anh manh . Glucose miu mao mach trong 24 gio tdi
Khéng can theo dai sau nay Trudc in sang -Trudc in trua
Hom sau lam Glucose huyét Truée dn tdi -Sau in tdi
twong doi va HbAlc tai #+* Hom sau lam Glucose mau déi va
Labo HbAlc tai Labo
Ting vira phii ciia 1 hodic nhiéu gia tri Ting dang ké (> 2 gi4 tri)
Truédc dn 140 - 150 mg/dL Truée in > 150 mg/dL
Sau dn 180 - 200 mg/dL Sau dn > 200 mg/dL
Ché d¢ tiét thyc DTD Ché dg tiét thye DTD

Diing thudc vién ha dudng huyét (xem phén 2.1) /
Insulin (xem phén 3.1)

l 1

Theo déi glucose mao mach:
Truée bira dn sing, trua, tbi va sau bira #n t6i (Bing 1)
Ding thuoc vién ha dudng huyet/Insulin dua trén céc gia tri trén




Government of India. Ministry of Health & Family Welfare
Clinical Guidance on Diagnosis and Management of Diabetes at COVID-19

Patient Management facility. 1st June, 2021

A guidance on diagnosis and management of hyperglycemia

at COVID care facilities in India.

A T gofh ”

admitted to a COVID care facility

ep = Do a random capillary blood glucose (CBG) at
walll] [

(Step2) & Perform a pre-meal and 2.h post-meal CBG with
-1‘,'—\ L ‘ e ot meafor men b o Reepitel

in patients

M F | | [ Sendbioodfor FPG and HbATe next moming if
— i lab facilities are available
Meoniter (CBG) BBF. BL. BD Pre ] PG
‘Random
I lndll'}nimllbomzdln — 2140mo/dl [l 2110 mosdl
ep wnderiying - Post.meal HbAle
hyperglycemia if any of the [N = 180 mg/di
180 mo/dl 16.0%
‘1ot values are high
[Ty W———
any of the test values meets l'l!ﬂmnli
SRR P — kz;nd 2hours Postmeal
thresholds =200 mgrdl

BhodmmomormmmfonnawdullsMnnMdmeeof
at the initial screen

Re-initiate blood
glucose monitoring
BBF, BL, BD, AD for

at least 2 days,

which can be
decreased to twice
a day if values are
normal

% ®

Monitor blood ghicose twice a
el

[ ) e

3
Guidance on the use of oral glucose lowering agents (Oral-GLAs)
B E s=
Be [ No Mild Hyperglycemia
:'::u, . walh‘h.m‘} and [Mildﬂovd] and [ (Pre-meal < 180 mg/dl)
for OrakGLAS (Post-meal < 250
Stop i disease severity ncreases
Do not inkiste i patient ks Rot o
these drugs
Metformin SOLT-2 Inhibitors
Risk of lactic acidosis if f and
10 sevaraly il wth hemody ketoacidos:
instability or hypoxia
Vildagliptin
Teneligliptin Sukfonylureas Fiogltazone
Sitagliptin Rk of hypoglycemia f oral imiake i Risk of fluid retention and edema:
Linagliptin poor or with rdi
insulin therapy hepatic dysfunction

Guidance on the use of insulin therapy

Moderate 1o lﬁ*—h-l-l
-w-'!h—-l-w-nl ) or (nm-.lnlomwd]
| = 250 mg/dl)
T
Consider lower dose (0.2 ‘Crivcal iiness ke sepss with or wiehout shock
it/ clay i ekdety frail ox wth ematic et status
patients with Hyparghycemic emergencies (DKAHHS)
taire Ochers (e.g. emengency surgery. labor)
Deciing besal and boius Initinte IV infusion at 8 dose of 0.05-01 unt/ig body weight
component Tewe nfuson rate based on
factony
whan using regular and NPH nfiuencing nsulin sensitny,resistance.
msuin time of and target BG
Drde squally imo 2 doses el
when uung insuin anaiogs
h—nn-—nnmmu.m-—-'mw-zm
Bood ghucose! Switch 1 basel bokus when pavent
Pre-meat. <140 mg/dl wm“mmmmmvp
Postmast <180 gy ot 2 e S hors

Guidance for deciding initial doses of insulin for steroid induced
worsening of blood glucose in people with and without diabetes

NPH 0.1 unit/kg
mmmm,

10r2 oral
Already on ﬂ( ﬂn;:
disbetes

WDZM“‘(D‘A:M)OM unit/kg (Evening)
Regular insulin 0.1 univkg BBF, BL,
12X dose )
Diabetes on insulin > 0.6 50% NPH [2/3rd (Moning) + 1/3rd (Evening)]
units/kg/day Regular

|
|
gzt |
|

ey [ o = = ]
il
E:"-:‘::‘:"‘m“ e/ bt requi % ]
{ | [ |
| — |[EeEmEmme




Bang 1. Sang loc ting glucose mau ¢ bénh nhan COVID 19 nhap vién

Budc | Xét nghiém Kiém tra duong mau
1 Glucose mau mao mach bat ky ngay khi vao vién
2 Glucose mau trude an VA sau an 2 gid cta bira an chinh dau tién tai bénh vién
3 Glucose mau do6i va HbAlc ngay hdm sau tai phong xét nghiém
4 Theo ddi G mau mao|Glucose |Glucose Glucose d6i > 110 mg/dl
mach TAS, TAT, TAC va|mau  bat | trudc an>140 mg/dl | HbAlc >6,1%
SAC trong 2 ngay lién|{ky > 180|sau an> 180 mg/dl
tiép néu cao bat ky mg/dl
5 Diéu tri bang thudc néu|Glucose | Trudcan >150mg/dl | Glucose d6i > 126 mg/d|
bat ky gid tri & cac|mau  bat|Sau an > 200 mg/dl |HbAlc >6,5%
ngudng sau ky > 250
mg/dl

TAS (trudc an sang), TAT(trudc an trua), TAC (trudce an chiéu) va SAC (sau an chiéu)

Cong thirc chuyén ddi glucose
tlr mg/dl sang mmol/l: mmol/l = mg/dl: 18

tlr mmol/l sang mg/dl: mg/dl

=18 x mmol/l




Bang 2. Theo do6i glucose mau khong c6 minh chirng tang glucose mau do Stress hoac
PTP chua dwoc chan doan khi sang loc ban dau

Khong ting | Bénh ngay cang ning dan Theo doi glucose mau lai

glucose Bénh  dugc st dung|TAS, TAT ,TAC va SAC it nhat hai ngay roi
mau khi vao | Glucocorticoid giam 2 lan ngay néu gia tri binh thuong

vién

Ca nhan c6|Bénh |Thiracdn |>50tudi | Theo ddi glucose mau ngay 2 lan mdi 3-4 ngay
nguy co cao | Tim |/ Béo phi
Mach

: TAS (trwdc an sang), TAT(trwdc an truwa), TAC (trwdc an chiéu) va SAC (sau an chiéu)




Hwéng dan st dung thudc vién ha dwong huyét

Chi dinh . Khong chong .| Nhiém . | G truée in <180 mg/dl
o NEU | . .. C 2 | VA VA :
Gliptin chi dinh Gliptin COVID nhe G sau an <250 mg/dl
Twong doi Than trong Nging thuoc néu bénh ning dan
an toan Khong nén chi dinh ban dau néu trudce
day Bn khong dung thudc do
Uc ché DPP4 | Metformin Uc ché SGLT?2

Vildagliptin
Teneligliptin
Sitagliptin
Linagliptin

Nguy co toan acid lactic néu|Ting nguy co mat nudc va nhiém toan
bénh trung binh va nhe kém |khong tang glucose mau

huyét dong khong on dinh va

thiéu khi.

SulfonylUrea

Pioglitazone

Nguy co ha duong huyét néu in | Nguy co & nudce va phi
uéng kém hodc dung chung voi|Chéng chi dinh khi suy chirc ning tim

insulin

va than




Chi dinh li¢u phap insulin

NEU chong chi dinh thudc ha duong huyét dudng udng
HOAC bénh giai doan trung binh-ning
HOAC Tang glucose mau trudc dn > 180 mg/dl /

Tang glucose mau sau an > 250 mg/dl




Bang 9. CAc insulin thwong dung trén Iam sang

Loai Insulin

Insulin Regular (Human)
Insulin Lispro (Analog)
Insulin Aspart(Analog)
Insulin Glulisine (Analog)
NPH (Human)

Insulin Detemir(Analog)
Insulin Glargine(Analog)
Insulin Degludec (Analog)
Lispro Mix 50/50

Lispro Mix 75/25

Aspart Mix 70/30

Bit dau tac

dung (g10)

~1

15 phat

15 phut
15-30 phat
1-2

3-4

1.5

1

15-30 phat
15-30 phat
10-20 phat

Dinh
(g10)

2-4
~1
1-3
0.5-1
4-10
6-8
Flat
9
0.5-3
0.5-2.5
1-4

Kéo dai
(g10)

5-8
3-5
3-5

14-24
14-24
18-24

Biéu hi¢n
bén ngoai

Trong

Trong

Trong

Trong

Puc

Trong

Trong

Trong

Puc

Puc

Puc



Plasma Insulin Levels

Insulin aspart, insulin glulisine, insulin lispro
4-6 hours

Regular
6-8 hours

NPH
12-20 hours

!

Insulin glargine, insulin detemir
Up to 24 hours

:

[ o
5 6 7 8 9

LI D I D I O D R O O B

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours

Thei gian tac dung cia mot so insulin sir dung trén |1am sang



So d6 liéu phap insulin phdng - nén
S0 d6 danh cho Insulin Human So’ d6 danh cho Insulin Analog

—— Rapid acting

Regular -=== Basal at bedtime

===~ NPH at bedtime

B L S
| S t



Liéu phap insulin phéng-nén

Bit dau 0,4 Ul insulin /Kg/ngay
Xét lidu thap hon (0,2 Ul/kg/ngay) ¢ ngudi cao tudi, suy yéu hoic
cO suy than/suy gan

Quyét dinh thanh phan liéu phap insulin phdng-nén

Néu dung Insulin human ( Insulin thuong va insulin NPH) chia déu
4 lieu bang nhau ( insulin thuong 1a 75% va NPH 1a 25%)

Néu dung Insulin analog : chia déu 2 liéu

Analoge nhanh 1a 50% va Analoge nén & 50%

Muc tiéu glucose mau
Trudce an < 140 mg/dl
Sau an < 180 mg/dl




Phan biét cach goi
liéu phap insulin phéng nén

Basal-bolus insulin

Danh cho BDTb tip 1
Giong nhu Basal plus 3 .
Trong d6 liéu Basal insulin
> 50% tong liéu insulin trong ngay

Basal/Bolus

22:00 02:00 04:00 06:00 10:00 14:00 18:00 22:00

Basal-plus insulin
Danh cho DTD tip 2
Bao gobm
Basal plus 1
Basal plus 2
Basal plus 3
Trong d4 liéu basal insulin

< 50% tong liéu insulin trong ngay



Nguyén tac chon liéu insulin cho bira an

~—— 1. Xac dinh ty Carb/Insulin (ICR)

Carb: Insulin Ratio
ety R T

10:1 15:1

Lunch: Cheeseburger (35 g)
small salad (4 g)
vinaigrette dressing (3 g)
1 chocolate chip cookie (21 g)
diet soda (0 g)
Total carbs for lunch? .
How much insulin should she take before lunch?  units
If BG out of target range:
If 2 hr PPG is too high — decrease ratio: less carb/unit insulin
+ Go from 15:1 ratio to 10:1 ratio
* If 2 hr PPG is too low - increase ratio: more carb/unit insulin
+ Go from 15:1 ratio to 20:1 ratio

IHS Division of Diabetes 2013 29




e Vidu
 Bénh nhan nang dudi 150 lbs ( 67 Kg):
Lwong CHO grams chia 15 = s6 don vj insulin
60 grams =4 Ul insulin
15
 Bénh nhan nang trén 150 lbs ( 67 kg):
Lwong CHO grams chia 10 = s6 don vj insulin
60 grams = 6 Ul insulin
10




Tinh lieu insulin hiéu chinh
Insulin Sens’itivity Factor (IFS)
(1 Ul insulin dw kién giam ...mg Glucose/dl

Insulin Sensitivity Factor
“Rule of 1500,1700-1800”

Quy dinh quoc té
® Calculate the Total Daily Dose of insuli : A i

oy e LOLRLEERY 08D SUREn 1500 va 1800 Rules dé tinh ISF.
® Divide TDD into 1500 for pregnancy, 1700- 1500 Rule : Insulin regular

1800 for insulin sensitive

® Product is milligrams/deciliter (mg/dL lowered 1800 RUIG i |nSU||n anaIOgue

by 1 unit insulin

® The lower the TDD, the greater the insulin
sensitivity

Vi du Bénh nhan st dung insulin human :
Téng liéu insulin human : 50 Ul/ngay

Chi so IFS sé Ia : 1500/50 = 30

1 IU insulin human giam 30 mg/d|



Correction Bolus Formula

Current BG — ideal BG
Glucose correction factor

Example:
— Current BG: 250 mg/dL
— ldeal BG: 100 mg/dL

— Glucose Correction Factor: 30 mg/dL

250-100

30 =5.0U




Liéu insulin nhanh cho maoi blra an

Tong liéu Insulin cda
Insulin : ISF dwa vao néng dé Glucose mau trudc an
Va
Insulin : ICR dwa vao lwvgng CHO tiéu thu cho bira an



Ngay T,ru:('yc an SIaU an | Truéc an|Sau  an Trio’rc an Sau in chidu *:?» gio Ghi cha
sang sang trua trua chiéu sang
220 210 198 305
22/8/2021 250 290 195
(8R) (6 R) (8R) (14 N)
*an phu
172 180 368* 392 . i
23/8/2021 216 211 165 nhiéu |0
(8R) (8R) (10R) (16 N) icu ltc 6g
chiéu
145 132 154 186 **khong an
24/8/2021 180 60** 158
(8 R) (8 R) (10R) (10 N) trua dit
162 150 138 174
25/8/2021 150 182 102
(8 R) (8R) (10 R) (12 N)
114
26/8/2021
(8R)




Truyén insulin dwong tinh mach

Khong kiém soat G huyét mic di dung liéu phap insulin phong-nén
Bénh ning nhu nhiém khuan huyét

Tang dudng huyét voi ché do dn khong kiém soéat

Tang dudng huyét cap ciru ( toan cetone, ting tham thau DTD)

Ly do khac ( Phau thuat cap ctru, sinh dé)

Ban dau truyén insulin tinh mach liéu 0,05-0,1 Ul/kg

Hiéu chinh toc dd truyén insulin can dua vao giao dong nong dd glucose
mau, thay doi ndong d6 glucose cac gid trudc do, yéu to anh hudng dén
su nhay va khang insulin, thoi gian trong ngay, tinh trang dinh dudng,
cac thudc dung dong thoi va muc tiéu dudng huyét

Muc tiéu glucose mau 140-220 mg/dl va theo d6i glucose mau 1- 2 gio
Chuyén sang liéu phap insulin phong — nén chi khi nao on dinh vé
phuong dién nudi dudng an uong, liéu insulin ding, nong d6 glucose
mau va tinh trang huyét dong it nhat 24-48 gio




Nguyén tac truyén Insulin tinh mach

1. Chuan bi dich truyén:

Hoa 50 Ul insulin nhanh trong 50 ml Natri 0,9%
(1.0 Ul/ml). Phiéu ghi day du phai dugc dan trén
ong tiem 50 ml nhung khong duoc che khuat
thang so.

Nén lam méi trudc khi bat dau truyén bang cach
xa 20 ml dung dich da chuan bi qua 6ng tiém tinh
mach.

2. Khé&i dau truyén insulin:

liéu insulin kh&i dau tur 0,05-0,1 Ul/kg/gio.



3. Diéu chinh tdc d6 truyén insulin:

Toc d6 truyén (don vi Ul insulin / gio’) = Glucose mau (mg/dl)/100
dé tinh t6c do truyén ban dau.

Tuy nhién, khong nén hoan toan dya vao day dé diéu chinh ma con

dyua trén blen doi nong do duong huyét, mirc du’dng huyet muc tiéu
va muirc do thay doi ndéng dd duwdng huyét trong cac gid trudc do.

Cac yéu t6 khac can dugc tinh dén la thoi gian va thanh phan bira
an, do nhay insulin va dap &ng duong huyét cua ngay hom trudec.
4. Muc tiéu duong huyét:

140-180 mg/dl cho hau hét cac bénh nhan.

10-180 mg / dl trong mot boi ,cénh ma muc tiéu nay co thé dat duoc
ma khong gay ha duong huyét dang ké

200-220 mg/dl khi muc tiéu 140-180 mg/dl la khéng an toan va lién
guan dén tang nguy co ha duong huyét.

5. Tan suat theo do6i dwong huyét:

moi 2 gid va co thé kéo dai moi 4 gio néu nhu cau insulin thap, gid
tri glucose mau 6n dinh va dat trong muc tiéu.



Ba tinh hudng [am sang

1. V&i tbc do 3 Ulinsulin/ gio, G mau tir 280 mg/dl (vao 2
gio trudc dd) giam xuong hién tai la 250 mg/dl ( giam 15
mg/dl /gio). Ky vong nong do nay sé la 220 mg/dl (van con
trén muc tiéu) sau 2 gio vai toc do 3 Ul/ gio nhu hién tai.

Tang toc do truyén .

2. Véitocdo 1,8 Ul/ gio, G mau la 185 mg/dl (2 gid trudc
d6) xudng murc hién tai la glucose la 170 mg/dl (giam 7,5
mg/dl / gio) va duy kién glucose mau la 155 mg/dl ( dat
muc tiéu) sau 2 gio v&i toc do truyén hién tai.

Duy tri toc d0 truyén nhu cd.

3. V&itéc d6 1,2 Ul/ gio, Glucose mau tir 144 mg/dl ( 2 gio
trudc do) giam xudng mirc hién tai glucose la 100 mg/d|
(giam 22 mg/ dI/ gi®) va dy kién glucose mau la 56 mg/d|
sau 2 gio voi toc do hién tai.

Giam toc do truyén (50% # 0,6 Ul / gio).



Theo do6i dwong huyét lién tuc (CMG)
(continous glucose monitoring )

* Theo d&i dwong huyét lién tuc la
dung 1 thiét bj cé dau cam bién duoc
gan trén ngudi bénh nhan giup theo
ddi dwong huyét lién tuc trong ngay
va nhiéu ngay.

e Viéc theo ddi nay giup bac si va bénh

nhan cé day du théng tin vé sy dao

dong duong huyét trong ngay giup

, , , bac siva bénh nhan diéu chinh liéu
Thé hé CGM doi mdi co hé thong bao dong dé
canh bdo khi mirc d6 duong huyét dang qua o
thap hoac qua cao. dwong huyét tot hon.

thudc cho phi hop nham kiém soat



Buwoce 1:
Kiém tra di¥ liéu day du
Ly twéng: 2 14 ngay

Ambulatory Glucose Profile (AGP) i e -
27 February to 11 March (*13 days combined into a single 24-hour day from midnight to midnight) It n hat B 7 ngay

Midnight 2 a.m. 4 am. 6 am. 8am. 10 a.m. Noon 2 pum. 4 p.m. 6 pum. 8 pom. 10 pim.  Midnight

G:;“f"’;‘ 137 | 16 m 127 233 207 167 166 176 225 235 172
ail 1 ‘

average 350

173 -

mgldL

Furget ‘ (S:i:dnnJ
L pJ J— | 26%
1o
S Bedtime

Jane Smith, 62 yo e = ~ ~ = —
=D FOV 15 yrs night 2 a.m, 4 am, 6 am. Bam, 10 am, Noon 2 pm. 4 pm, 6 p.m. 8 pm, 10 pm. Midnight
85 kg /187 lbs Metformin 1,000 mg 1,000 mg
eGFR >¢0 Glargine 20 u
No hx of known CVD  Lispro 10 u 2 u 12 u

Buoc 2:
Xem xét cac yéu td anh hudng téi AGP

.| Thao ludn vé thei gian tiém thuoc, an uong véi BN
Xem xét danh dau trén div liéu AGP




7. Hwéng dan kiém soat dwdo'ng mau
cho bénh nhan BTD nhiém COVID-19
trong mot s trwong ho'p dac biét



Bang 10. Liéu phap insulin theo tinh hudng lam sang

Li€u phap insulin

Tinh hudéng 1am sang

Insulin phdng
(bolus) - nén

3 liéu insulin thuong cho bira an kém 1 hodc 2 liéu insulin NPH
Danh cho bénh nhan ting dudng huyét mac do trung binh — ning da co
ché d6 an diéu do va ting dudng huyét sau cc bira in

Insulin phong (plus)

- nén

1 hoic 2 licu insulin thuong cho bita dn kém 1 hodac 2 liéu insulin NPH
Danh cho bénh nhan ting duong huyét mic do trung binh — ning da c6
ché d6 an diéu do va taing duong huyét 1 hoic 2 bita an

( Gidng nhu bénh nhan sir dung glucocorticoid budi sang)

Insulin nén voi co
hay khong
vién ha duong huyét

thudc

Cho bénh nhan c6 duong mau sau an binh thuong( < 50 mg/dl) nhung doi
héi insulin dé kiém soat ting dudng mau nén ( basal hyperglycemia)

Hiéu chinh insulin
c6 hay khong véi
insulin nén

Khong doi hoi thudong xuyén
Chi sir dung cho bénh nhan véi tiét thuc khéng on dinh, wu thé insulin nén

Theo doi

Theo doi glucose mao mach TAS,SAS, TAT,SAT, TAC va SAC & bénh
nhan dang dung insulin phong (bolus)-nén

Theo do6i cac bénh nhan cé liéu phap insulin khac véi glucose mau
TAS,SAS, TAT,SAT, TAC va SAC néu 6 thoi diém khong thuc hién duge.




Hwéng dan kiém soat dwérng mau

khi bénh nhan COVID-19 c6 chi dinh Glucocorticoid

Bing 5 . So sanh hiéu qua khang viém, licu twong dwong, thoi gian ban hiiy va tac
dung cua cac glucocorticoid

Téac dung |Loai Hiéu qua|Liéu twong|Thoi gian ban|Thoi gian tac

Glucocorticoid khang viém | duong hay (phut) dung (gi0)
(Ty 1¢¥) (mg)

Tac dung | Hydrocortisone 1 20 80 8-12

ngan Cortisone 0.8 25 30 8-12

Tac dung | Prednisone 3.5 5 60 12-36

trung Prednisolone 4 5 200 12-36

binh Methylprednisolone | 4 4 180 12-36
Triamcinolone 5 4 >200 12-36

Tac dung | Dexamethasone 30 0.75 100-300 36-54

kéo dai | Betamethasone 25-35 0.6 100-300 36-54




Bing 6. Hwong din ban dau sir dung insulin cho tinh trang ting dwong huyét do

Glucocorticoid & bénh nhan c6 hoac khong Dai Thao Puong

Khong BTD tir trudce

0,2 Ul/kg/ngay
NPH 0,1 Ul/kg( budi sang)
Insulin thuong 0,1 Ul/kg/trudc an trua

D3 st dung 1 hodc 2 thudc
ha duong huyét cho bénh
bTb

0,4 Ul/kg/ngay
NPH 0,1 Ul/kg ( budi sang/chiéu)
Insulin thuong 0,1 Ul/kg/trude dn sang,trua vVa chiéu

Pi st dung > 2 thudc ha
duong huyét cho bénh DTD

0,6 Ul/kg/ngay
NPH 0,2 Ul/kg (budi sang) va 0,1 Ul/kg (budi chiéu)
Insulin thuong 0,1 Ul/kg/trude dn sang,trua VA chiéu

Pa sur dung insulin
liéu > 0,6 Ul/kg/ngay

1,2 x liéu Insulin bénh nhan/Ul/kg/ngay ( ting 20%)
50% Insulin NPH (2/3 budi sang va 1/3 chiéu)
50% Insulin thuong chia 3 (trude dn sang, trura va chiéu)




Bang 7. Chinh liéu insulin trong liéu phap Glucocorticoid (GC) theo glucose mau

Nong d6 Glucose mau

Chinh liéu insulin

Giai doan gidm liéu GC [T Giail doan on dinh liéw GETT]

G mau
100 — 180mg/dlI

Giam 10-20% tong liéu

Tiép tuc liéu Insulin hién tai

Go 100-140 mg/di
G mau > 180 mg/di
vao cac thoi diém khac

Giam 10-20% insulin nén.
Néu G trudc an > 250:
tang 10% insulin theo bira
an.

+ Cach 1: Chuyén toan bd 100% liéu
insulin hiéu chinh trong vong 24 gi¢ sang
insulin phéng-nén

+ Céach 2: tang 10-20% insulin theo bira an.

Go > 180 mg/dl
G méau tang vao cac
thoi diém khac

Néu Go > 180 mg/dl:
Tang 10% insulin nén
Néu G truéc an > 250
mg/dl : taing 10% insulin
theo bita an

+ Cach 1: Chuyén toan bd 100% liéu
insulin hiéu chinh trong vong 24 gi¢ sang
insulin phéng-nén.

+ Céch 2: tang 10-20% tong liéu. Néu G
mau ludn > 300 mg/dl: truyén insulin T™M

G trudc cac bira an
70-100 mg/di

Giam 20-30% tong liéu.
Liéu insulin hiéu chinh it
chat ch€ hon

Giam 10-20% tong licu.
Liéu insulin hiéu chinh it chat ché hon

Co bat ky dot ha G
mau nao (< 70 mg/dl)

Giam 30-40% tong licu.
Liéu insulin hiéu chinh it
chat ché hon

Giam 20% tong liéu.
Liéu insulin hiéu chinh it chat ch& hon




Bang 8. Bang theo doi glucose mau trén Bn PTD
dang sw dung Steroid va Insulin

Ngay |Thong sé | TAS SAS |TAT |SAT TAC SAC 3 gio sang

Glucose

Insulin

Steroid

Glucose

Insulin

Steroid




Huwdng dan diéu tri
Bénh nhan COVID-19 nhiém toan ceton PTD



CO CHE BENH SINH NHIEM TOAN CETONE

. — Thigu Insulin

|
+ l * N
T thodi bién protid 4 s dung glucose T thodal bién ma
L ngoai bién

I T téan sinh durdng
P T thoal bidn glycogena hormone chédng diduihéa
cortiscl
glucagon
catechaolamina
Y GH

T uré mau thng dudng mau T acid boo tu do

T Kali mau | 1

+ cotone rmidus cotone huydt tuagng

PN *
kali midéu b
L kali mau dudng nidu toan chuyén hda

mat dién gial ¥
thd nhanh

l -

méat natri & kali nigu  rdi loan v thie




Pathophysiology of diabetic ketoacidosis in COVID-19

J Insulin

Hormone-sensitive lipase “MCounter-regulatory Glycogenolysis
activation Hormones T Gluconeogenesis
“ Glucagon -
i Catecholamines l
Cortisol
Growth Hormone Hyperglycemia
Triglycerides - FFAs
l Pro-inflammatory
Excess Ketone Bodies Cytl(;-k_m;& E— :Qnessui;:r;nce
[3-Hydroxybutyrate
Acetoacetate TNFa + IL-1f8 v

Osmotic

diuresis
| i

Metabolic Acidosis Dehydration & Electrolyte Loss




Complete nitial evaluation. Check capillary glucese and serumduring ketones 10 confirm hypergiycemia and
ketonemia/xetonura. Start 1V fluids: 1.0 L of 0,9% NaCl per hour.'

IV Fluids

Evalsate comrected
serum Na'’

v ' v
Secum Na' SecumN2®  Serum Na'
figh rommal low

—— i

0.45% NaCl 0.9% NaCt

(250-500 mity)  (250-500 siy)

dapendng on dapanding cn

Fedation state  hwerason state
L |

When serum ghoase
reachas 200 mg'd,

10 55 dexrose
with 0.45% NaCl at
150.250 mivy

Insulin
N Rose Uncompiicated
FsJdin Reguiar Rapd-acing
QiuUng B. WL rsuic 0.3 Usg B
a5 IV bous Wi then 0.2 Uikg
1 hr later
' :
0.1 Ukt IV Fapid-scirg
onlnuous nsin: 02 Uikg
raudin infusion SC avory 2 vs
J
4
If sarum ghucose doos not

fak by 50-70 mp'dl in frst
houwr, double IV or SC nsuln
boks

v

Whens serum ghocose maches 200
mEas, mdudn Mguias insubn
idsen 10005 - 0.1 Waghe [V, o
give mpic-acting nsuin at 0.1 Ukg
SC gvery 2 brs. Keop serum
Shucose betwoen 150 and 200
mgidi untid rescluton of CKA

v

Potassium Assess need for Bicarbonate
! v v N
Establsh sdecuale pH<69 pHESTO pH>70
recal funcson (wrine
culput ~ 50 mith) l 1 l
v
” Kl s <33 Diute Dt No
Shrum NaHCO, {100 NaHCO, (50 HCO,
mEQL, hod insudin mma) in 400 mmel) n
and gve 20 - 30 mEq ml H.0 with 200 mi H,O
Ky unti K>33 20 mEq with 10 mEq
mEqQL KCL. Fuse KCL. Infuse
for 2 hes oew 1 by
‘ T T
v
W' isz5.3mEgN, o
ot giee K' bt cneck Repoat NaHCO,
W“K'mwzm admnistrabion every 2 irs
| untd pH >7 0.
; Montor secumn K
Hseum ' s>3 300
< 53 mEglL, gve 20-
30mEq K" in cach liter
of IV fukd to keep
serum K' botween 4 -
S mEgL

Cneck clectrotgles, BUN, vencus oM creatnine and glucose avery 2 - 4 brs unti stable.
Alter resolution of DA and when patient is able to et intiate SC multdose Insulin
regmen. Contivue [V insulin infusion %or 1 - 2 br after SC insuln bogun to ensure
dlequaio plosma nedn lvels. In Insuin nafve patients, start 32 0.9 Wsg to 08 Uikg
Dody weigh! per day 80d adps! nsuln as needed. Look for peacipitaling case(s)




Phoi hep Insulin-Glucose
trong dieu tri nhiem Toan Cetone ISTEP-D

Glucose mau Insulin Glucose 5%
<70 0.5 units/gio 150 cc/ gio
70-100 1.0 125
101-150 2.0 100
151-200 3.0 100
201-250 4.0 75
251-300 6.0 50
301-350 8.0
351-400
401-450
451-500
>500




2.9 2.0

Giam K+

Tang K+




Thoi gian xuat hién phu nao

Figure 1. T1 weighted image - Discrete areas of hyposignal affecting
bilaterally the periventricular parieto-occipital white matter (cavitations)
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Pl

Hypoglycemia

Sympathoadrenal Parasympathetic
Response Counteraction

Lo |

Ventricular Premature Beats
QT prolongation
Cardioaccelerations

Blunted
Sympathoadrenal

Parasympathetic

Counteraction
Response 3

Ventricular Premature Beats
Phasic Changes in HR variability
Bradycardia
Atrial Ectopy

Even Silent Hypoglycemia
Induces Cardiac Arrhythmias

Diabetes 2014;63:1457—1459 | DOl 10.2337/db14-07108

= 1HE ‘DEAD IN BED’ SYNDROME
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Plasma glucose
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level

-s—Decreased insulin secretion

-=—|ncreased glucagon secretion
Increased epinephrine secretion

-+—Symptoms

~|-=—Decreased cognition

Aberrant behavior
Seizure, coma
(Functional brain failure)

-«—Neuronal death
(Brain death)
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 Chét TB than kinh do ha dwong huyét
bao gom sw phong thich glutamate va kich
hoat cac thu thé glutamate TB than kinh, tao
san pham oxy phén wng, phong thich kém TB
than kinh, kich hoat enzyme poly (ADP-
rlbose) polymerase va chuyen doi tinh tham
ti thé.

«  Su san xuit superoxide do ha dwong
huyét va chét TB than kinh dwoc gia ting boi
hoat hoa NADPH oxidase xiy ra trong qua
trinh tai cung cap glucose



ISPAD Clinical Practice Consensus Guideline: Diabetic
ketoacidosis in the time of COVID-19 and resource-limited
SettingS'r()Ie Of Su bcutaneous inSUIin Leena Priyambada® | Joseph I. Wolfsdorf?® | Stuart J. Brink®

Clinical History
Polyuria, polydipsia
nocturia, enuresis
Weight loss
Nausea, vomiting
abdominal pain
Weakness, fatigue
Confusion, decreased
level of consciousness

Shock (reduced peripheral pulses)

Clinical Signs
Dehydration
Deep sighing
respiration (Kussmaul)
Smell of ketones
Lethargy/drowsiness

Pediatr Diabetes. 2020;21:1394-1402.

Biochemical features &
investigations

Ketones in urine
Increased blood glucose
Acidemia (pH <7.3, HCO3
<15 mmol/L)
Urea, electrolytes
Orther investigations as
needed

confirmed
Diabetic Ketoacidosis
Contact senior staff

— ¥

Dehydration >5%,
Not in shock

— l e
\

Reduced conscious level/coma Acidotic(hyperventilation)

\2

Resuscitation
Airway = NG tube
Breathing (100% oxygen)
Circulation (0.9% saline 10-20
ml/kg over 1-2 h, repeat until
circulation restored
See Cerebral Edema
management

Acidosis not improving

A

Vomiting

IV Therapy
Saline 0.9% 10 mL/kg over 1 h: may repeat
Calculate fluid requirements
Correct fluid deficit over 36-48 hoursT
ECG for abnormal T-waves
Add KCI1 40 mmol per litre fluid

N

Severity of DKA: ISPAD defines mild to moderate DKA as a
venous pH =71 to <7.3 or serum bicarbonate
Minimal dehydration >5-15 mmol/L and severe DKA is defined as pH < 7.1.1

Tolerating oral fluids

\L Resolution of DKA is defined as pH 27.30, serum bicarbon-

Therapy ate =15 mmol/L, BOHB <1 mmol/L, and/or closure of the

Start with SC insulin
Continue oral hydration

\

nprovement

anion gap as per the ISPAD guideline.!

Continuous insulin infusion at 0.05-0.1 unit/kg/h
starting 1 hour after fluids initiated

\:

Critical Observations
Hourly blood glucose
Hourly fluid input & output
Neurological status at least hourly
Electrolytes 2 hourly after starting IV fluid therapy
Monitor ECG for T-wave changes

T~

Neurological deterioration

Re-evaluate
IV fluid calculations
Insulin delivery system and dose
Need for additional resuscitation
Consider sepsis

N2

Blood glucose =17mmol/L (300 mg/dL)
or
Blood glucose falls Smmol/L/hour (90 mg/dL.)

N2

IV Therapy
Change to 0.45% or 0.9% saline: add glucose to
fluids (5% -12.5%) to prevent hypoglycemia
Adjust sodium infusion to promote an increase
in measured serum sodium

N

Improved, clinically well, ketoacidosis resolved

tolerating oral fluids

N

WARNING SIGNS
Severe or progressive
headache, slowing heart
rate, irritability, confusion,
decreased consciousness,
incontinence, speci

neurologic signs

N

Exclude hypoglycemia
Is it cerebral edema (CE)?

CE management
Give mannitol 0.5-1 g/kg or
3% hypertonic saline
Adjust IV fluids to maintain
normal BP but avoid over-
hydration
Call senior staff
Move to ICU

Transition to SC Insulin

Start SC insulin then stop I'V insulin after an appropriate interval

Consider cranial ima
only after patient stabilizing




Clinical history

! Clinical signs Biochemical investigations
goiy?a_ Assess dehydration Elevated blood glucose
olydipsia . Deep sighing respiration Ketones in urine,
Weight loss (weigh) (Kussmaul), Smell of Acidosis, Electrolytes, urea
Abdominal pain ) ’ ’

ketones, lethar ini
Tiredness, decreased a8y creatinine

sensorium \ \l/

Diagnosis confirmed
Diabetic Ketoacidosis
Contact senior staff IV Fluids not

Shock, Reduced available Oral rehydration with
consciousness liquids containing salt and
J/ water. Add glucose if BG

-~ Dehydration >5%, . . <10mmol/L
Resuscitation in shock. Vomiti Minimal dehydration
needed not in shock, Vomiting Tolerating oral fluids . Not improving
See Figure 1 Improving
IV Saline 0.9% 10 mL/kg over 1 h, Insulin available
may repeat NO
Calculate and correct fluid deficit Oral fluids VES
over 36-48 hours -
ECG for abnormal T-waves
Add KCI 40 mmol per litre fluid
\L SC rapid-acting analog 0.15 U/kg every 2hrs
Or, IM regular insulin 0.15 U/kg every 4
_ . . . NO . .
IV insulin available / suitable? hours (every 2-3 hours if required)
Prefer IM route if poor tissue perfusion
YES J/ \l/
IV insulin infusion at 0.05 - 0.1 .o .
tical Ob: t:
Ulkg/h starting 1 h after fluids — Critical Observations
A Hourly blood glucose, fluid input & output
initiated .
Neurological status at least hourly
Electrolytes 2 hourly after starting IV fluid therapy
Monitor ECG for T-wave changes
Add 5% glucose if BG <17 mmol/L or rate of BG fall
>5mmol/L Urgent
transport to
another
DKA resolving hospital
NO

=

DKA resolved. Transition to SC if using IV Insulin.

Algorithm for management of DKA outside the ICU or in the setting of limited care.’ Pediatr Diabetes. 2020:21:1394-1402.






Hwé'ng dan 1am sang vé khai tri va diéu chinh glucose mau
& bénh nhan BTP mac bénh COVID-19

Tinh huong

1. Phat hién tang
glucose mau Kkhi
nhap vién hoac
khéi dau ciia liéu
phap steroids

Nong d¢ glucose

Trudce an 150-180 mg/dl
va / hoac sau an 200-250mg/d|

X1r tri *

Bat dau Metformin 500 mg/2
lan va Gliptin**

Trude an >180 mg/dl
va /hodc sau an >250 mg/dl

Bat dau liéu phap insulin
phong-nén

Trudc an >300 mg/dl
va /hodc sau an >400 mg/dl

Bat dau truyén insulin tinh
mach

Toan cetone DTD

Bat dau insulin truyén tinh
mach (DKA protocol)




Tinh huong

Nong d¢ glucose

Xir tri *

2. Bénh nhan dung
thuéc ha dwong

huyét dwong udng

khi nhap vién /
trong qua trinh
theo doi

Trude an <140 mg/dL
va sau an <180 mg/dL

Tiép tuc thudc ha duong huyét
duong udng **

Trude an >140 mg/dl
va /hodc sau an >180 mg/dI

Diéu chinh thuéc ha duong
huyét dudng uong

Truée an >180 mg/dl

Bat dau liéu phap insulin

va/hay sau an >250 mg/dl  |phéng-nén
Thém insulin nén trude khi di
Glucose mau doi >140mg/dl et nen fruoc 1
u

Truée an >300 mg/dl
va /hodc sau an >400 mg/dl

Bat dau truyén insulin tinh
mach

Toan ceton DTD

Bat dau truyén insulin tinh
mach
(Protocol toan cetone)




Tinh hudng

Nong d9 glucose

X1r tri *

3. Pang dung liéu
phap insulin
phong-nén Khi
nhap  vién/trong
gua trinh theo doi

Truéc an <140 mg/dL
va sau an <180 mg/dL

Tiép tuc liéu phap insulin phong-
nén KKk

Truéc an >140 mg/dl
va /hodc sau an >180 mg/dl

Chinh liéu insulin tdi vu

Truéc an >300 mg/dl va
/hoac sau an >400 mg/dl

Bat dau truyén insulin tinh mach

Toan ceton BDTD

Bat dau truyén insulin tinh mach.
(Bang theo ddi toan ceton BDTD)




Tinh huéng | Nong d$ glucose Xir tri *

4. Bénh nhan
khong &n uodng
dwoc

Nong d6 Glucose méau (mdi 2

0> 2 12 Bét diu truyén insulin tinh mach
gid) néu>21an >180mg/dl [ T inh mac

DAWN PHENOMENON  SOMOGY! EFFECT

Low
Blood Sugar

Blood Glucose Concentration (mg/dl)
Blood Glucose Concentration (mg/dl)

0 2 ¢ 3 B B B B 0 2 4 8 2 % 20 2
Time (hrs) Time (hrs)




Chan thanh cam on su theo doi cuia
Quy DBong Nghiép

Email : nhthuy52@agmail.com
Website : Demacvn.com
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