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Nhiém toan ceton (DKA)
va Covid-19




a nhiém toan ceton (DKA)?

COVID-19

- la tinh trang mat bu cap tinh nang cta bénh BTD

- ¢6 dac diém: glucose huyét > 250 mg/dL (13,9mmol/L) ,
PH mau < 7.3, HCO3 < 15 mEqg/l, ceton mau dwong tinh
(acid B-hydroxybutyric > 5 mEg/L), ceton nwérc tieu dwong
tinh manh.

- euglycemic DKA: DKA v&i glucose huyét < 250 mg/dl, it
gap & BTP1, hay gap & BN BTD2 c6 sir dung nhém thudc
(rc ché kénh SGLT2

DKA: diabetic ketoacidosis
HHS: hyperosmolar hyperglycemic state



Phéan biét tinh trang nhiém ceton?

COVID-19

Diabetes Mellitus » R
Non-Ketotic Hyperosmolar Coma Nh |ém ceton mé KH O N G

Impaired Glucose Tolerance

Stress Hyperglycemia CQ TOAN CHUYEN
HOA thwdng gap trong:

Other Ketotic States bTb tl’p 2 mat nwéc —
Ketotic Hypoglycemia

Alcoholic Ketosis PTb tl’p 1 DKA glal
Starvation Ketosis doan Sé’m

— nhin doi

ther Metabolic Acidotic States A an

Lactic Acidosis ngo dOC reo’'u
Hyperchloremic Acidosis N

Salicylism thal kl

Uremic Acidosis

Drug-Induced Acidosis

Kitabchi AE et al. Diabetes Care 2001; 24: 131—- 153



Yéeu to thuc day nhiém toan ceton?

COVID-19

Khéi phat Phat trién Phat trién trong
<24 gio nhiéu ngay

Yéu t6 thiuc day

Khong du lieu Insulin (b6 liéu, tiém sai ki thuat hay khdng tuan tha) ++ ++

Nhéi mau (ndo, mach vanh, mac treo, ngoai vi) + ++

Bénh man tinh (than, tim) +
DTD mdi khéi phat + +




Covid-19 c6 gay nhiém ceton va nhiém toan ceton khong?

COVID-19

Nghién clru doan hé hoi ctru & Vii Han
— Trung Quoc

42 ca nhiém ceton
27 ca khéng DTD

616 ca khéng nhiém ceton

DPic diém Nhiém ceton Khéng nhiém
ceton

Tuoi 47 58

Ti lé ARDS (%) 28,6 13,5

Tén thwong gan cap (%) 14,3 5,4

R&i loan tiéu héa (%) 31 12

Thé may (%) 21,4 6,7

Thoi gian nam vién (ngay) | 19,0 [12,8-39,0] 16,0 [10,0-24,0]
Ti lé t&r vong (%) 21,4 8,9

Li J, Wang X, et al. COVID-19 infection may cause ketosis and ketoacidosis. Diabetes Obes Metab. 4/2020.



Tai sao Covid-19 dé dwa dén nhiém toan ceton? COVID16

Jinsulin
Hormone-sensitive lipase M Counter-regulatory Glycogenolysis
activation Hormones T Gluconeogenesis
— Glucagon -
l Catecholamines l
Cortisol

Growth Hormone Hyperglycemia

Triglycerides - FFAs

l Pro-inflammatory

cytokines: Insulin
Excess Ketone Bodies IL-6 — Resistance
JR-Hydroxybutyrate ) v
Acetoacetate TNFa + IL-1f
Osmotic
l diuresis
Metabolic Acidosis Dehydration & Electrolyte Loss

Nadine E. Palermo, Archana R. Sadhu, Marie E. McDonnell - J Clin Endocrinol Metab, August 2020, 105(8):1-11



Chan doan nhiém toan ceton
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Triéu chirng lam
sang DKA la gi?

SYMPTOMS OF DIABETES KETOACIDOSIS (DKA)

XN dwérng huyét cao,
ceton dwong tinh trong
nuwoc tiéu

Tiéu nhiéu (sb lan va sb
lweng nuwdc tieu)

Dau bung

DAu hiéu mat nwéc: moi
lwdi khd, khd hong, sam
mau quanh mat

Can phan biét

voi tinh trang

suy hé hap do
viém phdi
Covid-19

Hoi thé mui trai cay

Ngu ga, réi loan tri giac

© Aboutkidshealth.ca



Dién tién céac triéu chirng nhw thé nao?

COVID-19

Triéu chirng ting dwdng huyét

- Co nang: udng tiéu nhiéu,
an nhiéu, sut can ro.

- Thwe thé: dau mat nwéc
(da niém khd, mach nhanh,
HA thap, tinh mach cb xep,
nwoc tiéu giam)

- Néu c¢6 choang : tim yéu td
thuan loi nhw NMCT, viém
tuy cap, choang nhiém tring

- Mét mdi, chan an, budn nén,
non.

- Pau bung, c6 thé nbi bat #
bung ngoai khoa.

- + Qi dich nau, c6 mau.

- Thé nhanh, hoi thé cé mui
trai cay chin

Triéu chirng toan chuyén héa

- Th& nhanh, nhip thé
Kussmaul, hoi thé mui ceton.

- Réi loan tri giac : 14 1an = hon
mé

- Khéng dau than kinh dinh vi

- Khéng sot néu khéng nhiém
trung




Can lam sang can lIam khi nghi ng» DKA?

COVID-19

Trong tinh hudng li twéng: i . .
Trong tinh hudng BV da chién:
* DH mao mach / tinh mach _
« DH mao mach / tinh mach

» ceton nwérc tiéu (TPTNT)

- dién giai do

 ceton mau (acid B-hydroxybutyric)

e ceton nuwdc tiéu (TPTNT)

» dién giai do S y
* khi mau déng mach / tinh mach
* khi mau déng mach / tinh mach _
_ —> anion gap
—> anion gap o )
 BUN, creatinin mau
« BUN, creatinin mau A ) )
e cOng thirc mau

* cong thtrc mau .
« XN khac: AST, ALT, cay dam, ECG....

 + HbAlcC
XN khac: AST, ALT, céy dam, ECG....




May theo doéi dwdng huyét mao mach

COVID-19

Nén c6 may theo déi dwérng huyét mao mach trong qua trinh theo doi dieu tri
DKA, duw tru du que thitr cho bénh vién

Chu y khi dwdng huyét mao mach:

- HI: cao qua kha nang do cua may (thwdng > 600 mg/dl)

- LO: thap qua kha nang do ciia may (thwdng < 20 mg/dl)

- can do BH tinh mach




Chan doan DKA nhw thé nao?

COVID-19

Lam sang:

- Triéu chrng 4 nhiéu

rd, dau mat nwéce, dau

bung, buén ndn, nén, Can |am sang:

thé Kussmaul, roi loan - Puorng huyét tang

tri giac - Ceton mau tang

- Tién can co dai thao - Toan chuyén hoa
dwdng nguwng diéu
tri hay chwa diéu tri

- Yéu té khai phat

Abbas E. Kitabchi et al, Diabetes Care 2009 Jul; 32(7): 1335-1343




Phan dd nang ctia DKA nhw thé nao?

Ketones nudc tiéu'

Positive

Positi

Positive

Ketones huyét thanh — Phan img Nitroprusside

Positive

Positive

Positive

Ketones huyét thanh — Do beta
hydroxybutyrate bing phuong phap enzyme
(binh thudng <0.6 mmol/L)*

3.4

mmol/L

4-8

mmol/L

>8 mmol/L

mmol/L

Ap luc thim thiu mau hiéu qua (Effective

serum osmolality) (mOsm/kg)"

Thay déi

Thay doi

Thay déi

=320

Anion gap*

>10

>12

>12

Thay dobi

Thay ddi tri gide

Lo mo/hén

mé

Lo mo/hon

mé

COVID-19

O ALTTM hiéu qua = 2[Na do duoc
(mEg/L)] + glucose (mg/dL)/18.

§ Anion gap = (Na+) — (Cl— +
HCO3-) (mEqg/L).

Abbas E. Kitabchi et al, Diabetes Care 2009 Jul; 32(7): 1335-1343



Cap nhat xu tri




Muc tiéu diéu tri DKA la gi?

COVID-19

Muc tiéu:

1. Diéu chinh RL nwéc — dién giai

2. Diéu chinh RL chuyén héa bang insulin

3. Diéu chinh toan chuyén héa (néu can thiét) bang bicarbonate
4. Tim va diéu tri cac yéu to thuc day

5. Theo déi sat qua trinh diéu tri dé tranh tai phat hoac bién chirng




Cac yeu to diéu tri chinh?

COVID-19

Bicarbonate




Thay doi dieu tri DKA trong boi canh dai dich?

COVID-19

Céac phéac do insulin TDD (thay vi TTM) dwoc ap dung sém dé diéu tri DKA nhe
dén trung binh dé gidm so Ian tiép xuc gitva NVYT va BN.

v' Phéc d6 TDD: chi can theo ddi va chinh liéu sau méi 2 dén 4 gi®

v' Phéac do insulin TTM: méi gid
Céac yéu td diéu tri khac: dich truyén, bu kali, bicarbonate khdng thay dbi so voi

céc phac do ci

(1) Andrade-Castellanos CA, Colunga-Lozano LE, Delgado-Figueroa N, Gonzalez-Padilla DA. Subcutaneous
rapid-acting insulin analogues for diabetic ketoacidosis. Cochrane Database Syst Rev 2016; :CD011281




Dieu tri

COVID-19




Muc dich:
* Phuc héi thé tich ndi bao, ngoai bao va suw twdi
mau than

« Con giup giam bH

Khi DH < 200 mg/dI: thém glucose 5% 150 — 250
mg/dl.

Euglycemic DKA: ngay tir dau c6 thé cho
Glucose 5-10%

(Na* hiéu chinh = Na* do dwgc + 0.016 x (glucose
mau — 100).

Ctr méi tdng thém 100 mg/dL cla glucose mau
trén mare 100mg/dL thi cdng thém cho Na mau 1,6
mmol/L

Dich truyén

l

Xac dinh tinh trang mét nwéc

Giam V tuan l Shock
hoan nang Mat tim
nLwoc
l nhe l
Truyén NacCl Theo doi
0,9% 1L/h huyet ﬁ:*?nﬂ-"
mornitor

Tinh Na* hiéu chinh

l 1 l

Na*cao  Na*binh Na*thap

thwérng
o _ NaCl 0,9% (250-
NacCl 0,45% {?ED 500ml/h) tiry
500ml/h) tay il
thudc tinh trang th"':-’f:- tinh j:rnang
mat nwéc mat n

L]

Khi PH con 200mg/dl (DKA) i
hoac 300mg/dl (HHS), thay NaCl
0.45% bang glucose 5% 150-
250ml/h

ADA 2009




BU DICH

Nén bu dich bang truyén tinh mach
- Néu HATT < 90 mmHg, truyén ngay
500ml NaCl 0.9% trong 15 phut. Lap
lai 1 Ian nira néu HATT con <
90mmHg. Hoi chan vdi Bs Hoi strc
néu HA con
< 90mmHg sau khi da truyén 1 lit
NaCl 0.9%

- Néu huyét ap binh thuong, lva chon
loai dich truyén (NaCl 0.9% hay

NaCl 0.45%) tuy thudc vao Na mau.

- Téc dd truyén NaCl théng thudong
(xem xét téc do truyén cham hon & BN
18-25 tudi hodc > 70 tudi hodc PN co
thai hodc BN suy tim, suy than)

1 lit du tién

(truy@n trong 1 gid)
1litthar 2 500
(truy&n trong 2 gio)

1littha 3 500
(truyén trong 2 gid)
1litthir 4 250
(truyén trong 4 gid)

1littha 5 250
(truy&n trong 4 gio)

- Néu BN bi nhiém hodc nghi ngd
nhiém Covid-19, can truyén dich than
trong hon. Sau khi truyén nhanh 250 ml
dich trong 15 phut, dung bang bén dudi
dé chinh dich truyén, tranh qua tai dich.
Danh gia lam sang, xin y kién chuyén
khoa Noi tiét va xem xét toc do dich
truyén nhanh hon néu BN thiéu nudc
nang:

<50 100 90
50-60 115 100
61-70 130 115
71-80 140 125
81-90 150 135
>100 170 155

Chi y: Thém Glucose 10% TTM

40 giot/ph (125 ml/g) khi glucose

< 14 mmol/l va danh gia lai viéc sir dung
insulin khi ceton mau < 0.6 mmol/I.

G 10% thudng truyén song song vOi

NaCl 0.9% COncise adVice on Inpatient DIiABETES UK
il Diabetes (COVID:Diabetes); ™o memeesers
BN DKA c6é dudng huyét binh thudng: GUIDELINE FOR MANAGING DKA

USING SUBCUTANEOUS INSULIN ~ ABCD

(where intravenous insulin infusion is not possible)

G 10% nén dung ngay tir dau.



Dieu tri

COVID-19




Phac do dieu tri tiem dw®i da cho DKA nhe

COVID-19

Nguyén tac chung:
Dung cho DKA nhe (pH > 7,25 hoac HCO3 > 15 mEq/L)
Bao gom insulin nén (glargine, detemir, hodc NPH) méi 12 — 24 gid, clng v&i insulin
tac dung nhanh (insulin R méi 5 — 6 gi®» hodc analog tac dung nhanh moéi 4 gi®).
Liéu insulin c6 thé cao hon théng thuwdng khi cé dé khang insulin nang (béo phi,
dung corticoid liéu cao).
O BN da diéu tri insulin, liéu nén thwdng ngay gitp danh gia nhu cau insulin va

hwdng dan do liéu insulin.

Deborah J Wexler, COVID-19: Issues related to diabetes mellitus in adults, UpToDate, last updated: Feb 18, 2021




Khéng duing phac do TDD cho DKA khi nao?

COVID-19

Mang thai Phu toan than

R&i loan tri giac Can nang > 120 kg

Suy tim cap Corticoid liéu cao

HOi chirng vanh céap DKA trung binh - nang (pH < 7,25
ESRD hoac CKD giai doan 4 hoac 5 hoac HCO03 < 15 mEqg/L)

Suy gan cap tinh hodc xo gan - Hdi chan chuyén khoa Nai tiét

Deborah J Wexler, COVID-19: Issues related to diabetes mellitus in adults, UpToDate, last updated: Feb 18, 2021




CHON LUA PHAC PO PIEU TRI
DKA VO'I INSULIN

TIEM DUOl DA

BN c6 dap vng TAT CA BA Pap ng tat ca NAM tiéu chi:
tieu chi cho DKA nhe khéng? 1. Khi mau (TM hoac BDM)
1. Tang dwérng huyét > 250 pH > 7,25

mg/dL 2. HCO®* =215 mEq/L
2. Nhiém ceton: B-HB huyét VA 3. Tinh tao

thanh hoac ceton niéu (+) 4. MAP (mean arterial
3. Toan mau: khi mau (TM pressure) > 65mmHg sau

hoac BM) pH < 7,3 hoac truyén tinh mach 1L dich

HCO?3* <18 mEq/L 5.K*=23,3mEq/L



Phac do TDD cho DKA nhe

Insulin R: méi 5 — 6 gid -

COncise adVice on Inpatient DIiABETES UK
Diabetes (COVID:Diabetes): "> oo

GUIDELINE FOR MANAGING DKA Aﬁb
USING SUBCUTANEOUS INSULIN

(where intravenous insulin infusion is not possible)

COVID-19

INSULIN NHANH

TDD insulin analog nhanh mdi 4 gitr
(Novorapid, humalog, apidra)

- Khéi dau: 0.2- 0.4 dv/Kg moi 4 gidy
(Khéng qua 20 dv). Liéu insulin nay
twong duong liéu insulin TTM khi diéu
tri DKA chuan.

- Gidm liéu insulin con 0.1-0.2 dv/Kg moi
4 gi® khi PH < 14 mmol/I

- Tiép tuc cho dén khi ceton < 0.6
mmol/L

Néu ceton khéng giam nhu mong doi:

- Tang liu insulin 1&n 0.5 dv/Kg moi 4
gio

- H3i chan Bs N§i Tiét

- Xem xét chuyén qua truyén TM insulin
qua bom tu dong.

INSULIN NEN

Ludn luén dung insulin nén khi
diéu tri DKA

- Néu BN dang dung insulin nén, ,
cé thé tiép tuc lieu BN dang dung.

- Néu BN chura dung insulin nén
trude day, co thé khai dau liéu 0.15
dv/kg/ngay.

- Néu BN dang dung bom insulin:
hdi chdn Bs Ndi tiét.

Breakfast Lunch Dinner

Aspart Aspart
or
Lispro

o S~
Insulin Glulisine Glulisine

‘ denotes time of insulin injection

Glargine
or




Ban c6 san loai insulin nao?

_ OVID-19
Insulin ngwoi R — tac dung nhanh Insulin analog — tac dung nhanh

Lispro

Insulin nguwoi NPH —
tac dung trung binh

Levemir® O
FlexPen® :

WS o Avwarh
l Aonereber of e

T

[ :




Ban c6 san loai insulin nao?

COVID-19

5x3ml

Mixtard® 30
FlexPen®

100 1U/ml

Suspension for injection in pre-illed pen
i human (FONA!

KHONG NEN dung diéu tri DKA - nhat Ia mdc do trung binh — ndng

KHONG dung dé truyén tinh mach

| —
L. 100 units per mL. o
Humalog® Mix 75/25 ™ @ o
KwikPen®

— R T T

™ i acphte Pamadier )
e oy
“"'M"V‘

#09 __ﬁ




insulin dung loai nao?

COVID-19

40Ul/ml
100UIl/ml

Moi 1 ml c6 40
don vi insulin

Moi 1 ml c6 100
don vi insulin




insulin dung loai nao?

COVID-19

l

AETEYTTIN Lwu y:

: - Dung kim tiém insulin

-\ R R R R ERRS | |Oa| U100
Khong dung kim tiém
loai 1ml, 5ml, 10ml dé
tieém insulin

- Poi  v&i  bat tiém
insulin: méi BN 1 but,
khong dwoc dung
chung




Phac d6 TDD theo doi dieu tri nhw thé nao?

COVID-19

THEO DOI DIEU TR)
- Glucose: Kiém tra mdi 4 gid.

- Ceton mau: kiém tra mdi 24 gie

- HCO3 mau: mdi 12 gir

- Bu dich: Theo ddi méi 1-2 gi®, danh gia
lai tinh trang can bang dich va diéu
chinh dya vao tinh trang |am sang

- N&ng d oxy: can dugc danh gia
thuréng xuyén, co thé |a chi ddu cda tinh

KHI DAT DUQC MUC TIEU DIEU TR]:

Né&u BN d3 diéu trj véi Insulin Néu BN chwa diéu trj véi insulin
- Tiép tuc phéc dd insulin TDD théng | - Dung insulin nén theo liéu & trén
thuong: - Thém insulin hiéu chinh dya vao
- Néu BN dung insulin TDD dudng huyét trude dn

- Tiép tyc insulin nén Luu v: can héi chan véi Bs Noi tiét néu

- Thém insulin nhanh truéc cac | can

bira &n LUON theo ddi dudrng huyét va ceton

- Thém insulin hiéu chinh dya mau moi 24 gi& sau khi chuyén sang

vao duéng huyét trudc an. phac db insulin théng thudmng dé dam gg’gﬂf:sa(g‘g\jfn‘:’giL“bFftﬂi;‘.t DIABETES UK
- Néu BN dt‘mg bom Insulin: hdi bdo ceton mau < 1.5 mmol/l va GUIDELINE FOR MANAGING DKA A
chén Bs Noi tiét. glucose trong myc tiéu didu tri (6-14 USING SUBCUTANEOUS INSULIN.  45¢5

mmol/l)




Phac do truyén tinh mach

COVID-19

Nguyén tac chung:
La phac d6 tiéu chuan dé diéu tri DKA nhét Ia mdc trung binh — ndng hodc cé yéu
t6 loai trir phéac d6 TDD
Insulin R ding dé pha truyén tinh mach, khéng dung cac loai insulin khac
Khéng bao gid dwoc ngwng Insulin dét ngdt di BH thap, khi d6 sé giam liéu

insulin va truyén song song glucose 5%-10%




Phac do truyén tinh mach

Muc dich:

Giam bH

Ngé&n chan qua trinh thanh Iap thé ceton
Theo d&i dwdng huyét mao mach:

Ly twédng: khdi dau mbi gi sau do khi
insulin gidm liéu thap > méi 2-4 gi®

Thiéu nhan sw: méi 2 gid (cAn nhac khdi

dodng liéu insulin thap hon) > 4-6 gi® khi 6n

Insulin thwéng ADA 2009 —

v v
TTM ca DKA TTM ca DKA "
va HHS va HHS Insulin TTM
! lién tuc
0,1 Ul/kg bolus
™
TTM lién tuc
1 0,14 Ullkg/h
Duy ftri
0,1Ullkg/h TTM
lién tuc
‘ LJ
Néu DH khéng giam 10% trong
gi¢r dau tién, bolus 0,14 Ul/kg
sau doé duy tri nhw trén
DKA HHS
. ¥

Khi DH con 200mg/dl giam
Insulin R xuodng coéon 0,02-
0,05Ul/kg/h hoac 0,1Ullkg

Insulin tac dung nhanh
TDD moi 2 gi¢r. Gilr DH tir
150-200mg/dl dén khi hét

DKA

Khi DH con 300mg/dl giam
Insulin R xuéng cén 0,02-
0,05Ul/kg/h hoac 0,1Ul/kg

Insulin tac dung nhanh
TDD moi 2 gi¢r. Gilr DH tir
200-300mg/dIl dén khi BN

tinh tao

Kiém tra dién giai d6, BUN, creatinine, pH mau méi 2 — 4 gi&» cho
dén khi 6n dinh




Pha insulin R truyén tinh mach nhw thé nao?

COVID-19

Thong nhat nong do:

Lay 50 don vi insulin R (0,5 ml) pha vé&i Natri
Clorua 0,9% dua 50 ml - 1 Ul = 1ml

Khéng pha lodng hon néng do nay.

Pha lai insulin va thay toan bd 6ng chich & day truyén
sau moi 8 gior

20 don vi insulin R pha v&i Nat‘ri Clorua 0,9%
500 ml = 1Ul = 25ml. Téc dd truyéen = thé tich / 3

Liéu insulin | Thé tich Téc do
m;m g \ 2Ul/h 50 mih 17 giot/phut
3Ul/h 75 mi/h 25 giot/phut
4Ul/h 100 ml/h 33 giot/phut
5Ul/h 125 mil/h 42 giot/phut




BN DKA c6 nhiém Covid-19 lieu insulin c6 cao
hon binh thwong? COVID-19

Clin Endocrinol (Oxf). 2020 Jul 19 : 10.1111/cen.14288. PMCID: PMC7404426
doi: 10 1111/cen. 14288 [Epub ahead of print] PMID: 32683745

COVID-19 and Diabetes: Insulin Requirements Parallel lliness
Severity in Critically Unwell Patients

L Wu B CM Girgis, ' 2and NW Cheung '+ 2

Phan tich cho thay rang liéu insulin cwc cao trong khodng thdi gian chi sd phan

(’ng viém lén dinh diém; dé duy tri kiém soat dwdng huyét, nhu cau insulin dinh

trung binh la 201 don vi méi ngay (2,2 don vilkg/ngay)
Nguwdi ta nght rang nguyén nhan 1a vi gia tdng dé khang insulin do cac cytokine
gay ra

Wu L, Girgis CM, Cheung NW. COVID-19 and diabetes: Insulin requirements parallel
illness severity in critically unwell patients. Clin Endocrinol (Oxf) 2020; 93:390




Pé khang insulin la chi dau cé lién quan dén mirc dd nghiém
trong cua bénh va tw vong COVID-19

Q
=
g

151 BN COVID-19 & Vi Han, TQ: 39 BN
DTD (25,8%); 62 (41,1%) BN la trwdng hop
nang; 33 (22,0%) BN t&r vong tai bénh vién.

2

TyG :The triglyceride and glucose index
TyG = Ln [TG (mg/dl) x FPG (mg/dl)/2]
TyG chia 3 murc:

T1 (n=50, 7.5<TyG index < 8.6)

T2 (n=51, 8.7<TyG index<9.1)

T3 (n=50, 9.2<TyG index<10.7)

Severe case (%)
S

N
it

1 2 1 2 3
TyG tertile TyG tertile

Ren H, Yang Y, Wang F, et al. Association of the insulin resistance marker TyG index with the severity and mortality of
COVID-19. Cardiovasc Diabetol 2020; 19:58.




Dieu tri

COVID-19




Phac dd didu tri DKA/HHS

theo ADA 2009 - Kali

« DU c6 sw mat Kali mau dang ké
nhwng Kali mau cé thé tang nhe do
toan CH.

« Bu dich, insulin, diéu chinh toan CH
sé dich chuyén Kali t&r ngoai bao tr&
vao ndi bao va gay giam Kali mau.

» Néu BN c6 nuwoc tiéu, bu Kali TTM

khi bat dau cho insulin.

Bu Kali

'
Danh gia chirc
nang than (nwoéc
tiéu ~ 50ml/h)
v
K* < 3.3 mEq/L K*> 5,2 mEqg/L

Tri hoén insulin va

: . || Knong them k-,
K o33 agar || iém tra K* moi 2h

K* =3,3-5,2 mEq/L

|

Thém 20-30mEq

méi lit dich truyén giir K*
tir 4-5 mEq/L

cho

COVID-19
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Theo dbi Kali mau méi 4 gi®, diéu tri theo bang bén dwai tuy nhién can thay dbi khi BN
thiéu niéu hoac chirc nang than suy gidm

KCI truyén TM ngoai bién khéng qua 10 mEqg/h

Két hop KCI ubng va TTM néu BN c6 thé ubng duoc

< 3,5 mEg/L Tri hodn insulin tdc dung ngan t&i khi bat dau truyén K+
C6 thé gay rdi loan nhip hoac yéu co hé hap
Truyén 60mEq KClI
Can nhac dwdng truyén tinh mach trung tdm dé tang téc dd KCI 1én 20mEg/h

Truyén 40mEq KCI
Truyén 20mEq KClI

KHONG BU K*
Kiém tra Kt moi 2-4 gio’ cho dén khi < 5,2




Cach pha Kali nhw thé nao?

% Qua duwdng tinh mach:
« Kalichlorua 10% 10ml 13 mEq K
« Kalichlorua 10% 15ml 20 mEq K
< Qua dwdng ubng:
« Kaleoride 0.6 g (# 8 mEq K)
« Kadyum 0.6 g

COVID-19

- Dung dich pha truyén: Natrichlorua hodc LR véi
nong do:

 TM ngoai bién: [K] < 40mEq/I

 TM trung tam: [K] < 100mEqg/|

- Nén bu qua dwdng truyén TM 1én (khuyu tré 18n)
tranh nguy co viém tinh mach

- Téc d6 bu KCI khéng quéa 26 mEqg/gi®

Vi du: BN can truyén 20 mEq

NaCl 0,9% 500ml pha KCI 10% 15ml 1 6ng ¢6
chira 20mEq K (# 40mEq/l & TTM ngoai bién)




Dieu tri

COVID-19

Bicarbonate




Bu bicarbonate

Xem xét dung HCO3

- HOn mé

-pH < 6,9

-HCO3 <5

- Tang Kali nang

- Suy hé hap/tuan hoan

Toan CH nang gay
giam co bop co tim,
gian mach nao, hon mé

Nguy co’ khi truyén

- Ha Kali mau

- Kiém chuyén hoéa lam
giam cung cap oxy cho mé
- Phu néo

- Nhiém toan ndo nghich
thwong

COVID-19

Bicarbonate

v -
pH=69 pH<69

' '

[ T00mmol
Khong || trong
400ml
nwéc +
20mEq
KCL truyén
trong 2h

l

Lap lai
moi 2 gio
deén khi
pH =7
theo doi
K* mbi 2
Qi¢

ADA 2009




Cac loai bicarbonate

COVID-19

- Natri bicarbonate 1,4% (14 gam NaHCO3/lit, c6 chira 166,7 mmol HCO3/lit),
chai 250 ml ~ 40 mmol HCO3.

- Natri bicarbonate 4,2% (42 gam NaHCO3/lit, 500 mmol Na+ va 500 mmol
HCO3/lit), chai 250 ml ~ 125 mmol HCO3)

- Téc do truyén: Tbi da 1,5 mmol Natri bicacbonate/kg/gi®»




DKA truyén insulin TM chuyén sang TDD khi nao?

Piéu kién:

- Tinh tao, huyét déng 6n dinh
- BN an ubng duwoc

- Hét tinh trang nhiém toan
(BDH < 200mg/dl va c6 2 trong
3 tiéu chuan sau: pH > 7,3;
HCO3 = 15; anion gap < 12).

COVID-19

Cach tinh liéu

- O BN chwa dwoc diéu trj vdi insulin trwde day, cé
thé bat dau vai liéu 0,5 - 0,8 Ul/kg/ngay va diéu
chinh sau d6 tly thudc ché dé an.
Hoé&c tinh liéu insulin TDD = 70-80% cua tong
liéu insulin TTM trong 24 gi® (1ay tong liéu insulin
trong 6 gi® gan nhat nhan vai 4).
Nén dung phac do basal — bolus nhat 1a BTD tip
1, (insulin nén 40-50% tdng liéu)




Insulin TTM chuyén sang TDD basal-bolus

COVID-19

 Thoi diém thuan tién nhat dé chuyén
tiém insulin nhanh dw¢i da la trwdc
blra an.
An trua 2 Mi insulin nén cé thé cuing ve&i mdii
insulin nhanh dau tién, hoac som
hon (vi du tir t6i hém trwde) khi da
giam liéu insulin TTM.
Van nén duy tri insulin TTM thém 1-
2 gio sau khi tiém mdai insulin nhanh
dau tién vi ngirng insulin ngay >
thiéu insulin > tang BH va/hoac
nhiém toan cetone trd lai.

Insulin truyén tinh mach
Insulin nén (basal)

Insulin nhanh (bolus)




Insulin TTM chuyén sang TDD vé&i insulin hén hop

An trwa

An chiéu

COVID-19

 Thoi diém thuan tién nhat dé chuyén tiém
insulin hén hop dwéi da la trwéde biva an.

« Van nén duy tri insulin TTM thém 1-2 gi¢
sau khi ti&m mai insulin hén hop.

Insulin truyén tinh mach

Insulin hon hop




Tai sao khi chuyén sang TDD nén dung phac d6
pbasal — bolus nhat la PDTD tip 1? COVID-19

Table 2 Event numbers of the primary outcome and secondary outcome between the study cohorts.

Outcome Matched cohort Entire cohort
Premixed n =226 Basalbolusn =226 p-value Premixedn=273 Basalbolusn=552 p-value

Diabetic ketoacidosis

Event, no. (%) 24 (10.6) 12 (5.3) 0.037* 29 (10.6) 25 (4.5) <0.001*
Participants with >1 episode of hypoglycemia

Event (%) 57 (25.2) 24 (10.6) <0.001* 70 (25.6) 56 (10.1) <0.001*
HbA1c reduction

Median (IQR), % 2.1(0.3-4.5) 2.2 (0.2=5.1) 0.034' 1.9 (0.0-4.2) 3.1(0.7-5.7) <0.001*

HbA1c glycated hemoglobin Alc, SD standard deviation, *p value < 0.05.
Abbreviations: IQR: interquartile range; HbA1lc: glycated hemoglobin Alc; * p-value <0.05 in 95% confidence interval.

Wei-Yu Chou “°, Yan-Rong Li “”, Wai Kin Chan “”, Szu-Tah Chen “*

# Division of Endocrinology and Metabolism, Department of Internal Medicine, Chang Gung Memorial Hospital at
Linkou, Taoyuan, Taiwan
® College of Medicine, Chang Gung University, Taoyuan, Taiwan




HUONG DAN DIEU TR| NHIEM CETON ACID (DKA)
BANG INSULIN TIEM DUGI DA

CHU ¥: DKA cd duimg huyét binh thudmg co thé xdy ra & phy nir mang thai hodc bénh nhan
dang ding thuic (¢ ché kénh SGLT2

MUC DicH DIEU TR):
o Duy trl Gudmg huyét & mirc an toan, tranh ha dudng huyét
- Myc tiéu dudmg huyét 6-14 mmol/] (108-252 mg/dl)
- Thém glucose TTM khi durimg huyét < 14.0 mmol/l (252 mg/dI)
o Cai thién toan chuyén hoa
PHmMau>7.3
Ceton mau < 0.6 mmol/1

Bénh vién DHYD dich tir

COncise adVice on Inpatient
Diabetes (COVID:Diabetes):

GUIDELINE FOR MANAGING DKA
USING SUBCUTANEOUS INSULIN

(where intravenous insulin infusion is not possible)

DIABETES UK

KNOW DIABETES. FIGHT DIABETES.

A
ABCD

BUDICH INSULIN NHANH INSULIN NEN
Nen bu dich bing truyén tinh mach TDD insulin anatog nhanh mdi 4 gitr Luon ludn aung insulin nin kni
« Nlu HATT < 90 mmg, truyin ngey (Novorapia, humelog, spidre) @iy trj DRA
S00mi NaCl 0.5% trong 13 phit Lip - Xnérl d3u: 0.2- 0.4 dv/¥g méi & gio - Ny BN dang diing insubn nin, ,
11 2 Gn nire nfy HATT com < (Khéng qud 20 dv). Libu inzulin ney co thé tiflp tuc idu BN dang dlng.
SOmmig. Hii chin ot B2 HBI s twong duong Sy insulin TTM khi dide - Néu BN chira ding insubin nén
néu =A con tr DXA chudn, trudr ddy, co thé khol du Ry 0.13
< SOmmHg sau khi 43 truydn 1 it - Gidm by inzulin con 0.10.2 dv/Kgméi | | dv/ig/ngdy.
NaCl 0.5% 4 gity ki OH < 14 mmolfl - Néu BN dang ding bom insulin:
- Nifu huyét 3p binh thutng, Ase chon - 7o tuc cho dén ki ceton < 0.6 néi cndn Bz NGI tié
Toai gjen truyln (NaCI 0.9% ney mmaol/L
NeCl 0.43%) tiy thudc vao Ne mau.
- Téc 46 truyln Nad thing thudrng Néu ceton khang gidm nh mong dai:
{xem xet téic 4 truydn chdm hon & 3N - Ting My inzulin 18n 0.3 dv/Xg méi &
12-23 tudi hodc > 70 tudli hodc PN <o gio
thai BN suy tim, suy thin - #0i chdn 32 NG TR
R (|
10k i thin 1000 e o
1
1kthe 2 “w
{trayin trary 2 goi KALI
BLT T L] Anh hutimg cis Covic-13 len Kali thi
Hryin torg 2 gl chura 18, 6o 46 bl Kall nén theo phic @
Tnthe s = DA chufin va @by chinn méi 2-4 gitn.
ftrayin trary 4 gol
e
s mwdumw
: . - Ghucose: Kifm tra mbi 4 gio.
-'ﬁlllll*lh“t - S - - .
uﬁwumwm;'vsn _m""‘;m;"."“"""
trong hom. Sau khi truybs nnans 230 mi R ecenilgh
e ] - B ok Thea odi mbi 1-2 gio, ddnh gld
dich trong 13 phut, sung bing bin dudi 13k 0k trang cin bing akch va ARy
04 crinn gl tropde, tronn qui i aien. | | 2 s e -
. dyra va0 tinh trgng Iam sang
Ddnh gld lim sang, xin y kién cheyen - Ming 80 sxy: cin durox dinh gt
Knos NGi it v xem xét tc 48 gjcn . ot ok e
truyn nhanh hon néu SN thidu mudc Sy 2wy, £
ndng:
KM DAT BUDC MUC TiEU iU TR
Néu BN 83 81y tri von Insutin Néu BN chua @i trf voi insulin
- Tiip tuc phac 6B insuin TDD théng | - Dng insulin ndn theo iy & trén
thuore - Thém insulin iy chinn dys vac
- Néu BN cung insulin TOO duong huylt trude dn
- Tidp tuc inzulin nign Luris 2 e i chdin Bl B2 NG tiét nélu
- Thim insulin nhanh trudc 2 din
Chii y: Thém Glucase 10% TTM blradn LUAN theo ddi dutng nuylt va ceton
40 giot/oh (123 mifg) kni glucaze - Thém insulin higuchinhoye | maumBi 24 gi&r sau kni chuylin sang
< 14 mmolA va dinh gid I3i viée sir cung Va0 duorg ruyt truoc 3a. phac 8B Insubn théng thuong dé dam
inzulin kni ceton mau < 0.6 mmaift - Néu BN ding bom Insulin: hés bio ceton mau < 1.3 mmoliva
G 10% thumg truydn song song voi chdn 82 Noi tift. ghucoze trong muc théu did t (6-24
NeC10.9%, mmol/l)
BN DKA ¢ duérng huyét binh thudmg:

G 10% nén dung ngey tir diu.




LUU DO XU TRi DKA/ COVID 19 VO1 INSULIN TIEM DU DA (BVDC 11)

AT BN NGHI NGO DKA
gk Teht Mgl Geangk | 1.DH>250mg%
o mé 2 Ceton mau/ nitu (+)

LB LHS Y
WO 58 85 A

3. pH <7.3 hodc HCO3-< 18

2

- CHi DINH luru d6 tiém duéi da cho DKA
nhe - trung binh, BN tinh tiép xic dwoc

- MUC TIEU: DHMM 150 - 200mg/dL

BN CO 1 TRONG CAC YEU TO SAU HAY KHONG?

- Nghi ngér 26 HHS phéi hop
-Cothai
- pH < 7.0 hodc HCO3- <10 hode K+ <3.5

- Co bénh kém: BMV, suy gan, than

- Réi loan tri giac

Voo

v

v

DICH TRUYEN: ngay lép tue

-NaCl 0.9% TTM 500ml/15ph
néu HATT <@0mmHg. I8p lgi 1
iy néu HATT vin <00mmHg.
HC véi bs on call néu cin >1

fidu bolus
Nbu khng sbe: 500milgis @A
Téc 80 dich truyén goi § sau lidu

bolus, cac gity sau dya vao danh
xem || P8
;m ———
™ Miss  TMETY
Lawa thae 92 101 "
0 6 " ™
o m "
| w -
e 5 1%
"nim " 145
Over 100 m "
-Pha thém Glucose néu
DH<252mg%

-Euglygaemic DKA™: ngay tir diu
co thé che Glucose 5-10%

INSULIN TAC DUNG NHANH
-Actrapid 0. 2Ulkg/mdi 4h

-Gidm lidu con 0.1Ulkg/mi 4h
néu DH <252mg%

-Tiép tyc dén dat myc Béu DH
150-200mg%

Néu chua dat DH myc tiéu:
+ Tang bu 0.05UlAg/mdi 4h
+ HC chuyén gia

+ Can nhéc chuyén TTM

- Td DHMM mbi 4h 6 chinh by
Actrapid

-Td lam sangTPTNT nhu cu
dich truyén, ion @8 méi 2 gio,
KMOM mdi 4h

- Luu y didu chinh kali mau
theo két qua ion 6

INSULIN NEN:
Luu y cén tiém insulin nén
-Néu BN dang ding Insulin long-

ing (Lantus): tiép tuc lidu hign
:.l‘%nhgiy
Néu chura: khit 60ng NPH
0.15Ulkg/ngay (chia 2 in mdi
12h)

-Néu BN dung insulin pump: tiép
tuc idu cd

+BN con tinh t3o: f chinh may
+BN khong co khd chinh
ma'xml&msm&\m
oung

+Néu khdng khal thac dugc Mu:
0.25Ulkg




LUU PO XU TRI DKA VO'T INSULIN TTM/ BENH NHAN COVID -19 (BVDC 11)

(These treatment recommendations are made to meet the pressing needs due to COVID19)

> — >> B >> w0 >> TR >

gzm -NS: 125ml/h dén a4 -Pha Glucose 5-

-NS: 500ml trong IL Gt Mom sére) ;2,? é:':)y . ¢o glucose
gy déu Co thé tham khao bang -Téc 40 tuy LS
- G>400 SActrapic -AG<50: 120% - -1G>50: 120% Giam liéu
Insulin VUG ORI £G<50-75: gidr - -1G<50: 120% insulin TTM,
0,1Ulkg/ (TTM) ** AG>75: 120% -Stable: giir chuyén TDD***
pién giai -BU sém ngay sau truyén dich (xem két qua dién gidi dd - tinh K+ hiéu chinh ****)
' -Co thé pha vao dich NS tir giér thir 2, ndng 36 20-40mmol/L, téc 30 <0.5mmolkg/h
(bu Kali) -Trong tredng hop Kali rt thap anh huédng hd hap - bl 40-50mmol/l (dwéng truyén riéng)

-CCD: khi chwa cé nwéc tidu hodc K+ hiéu chinh 2 Smmol/L

THEO DOI: DHMM mdi gidr; lon dd mdi gi&r trong 4 gidr trong DKA nd3ng, mdi 2 gidr trong DKA nhe-trung binh, sau dé mdi 6 giér; KMBM
mdi gi&r trong 4 gi&r ddu & DKA ndng, mdi 2 gi®r trong DKA nhe - trung binh, sau dé mdi 6 gidr; ddnh gia sinh hiéu + tri gidc mdi gior

BU KALI véi MUC TIEU:
Kaliclorua 10%
10ml/6ng: - Giadm DH t6c¢ dd vira phai (50-75 mg/dL mdi gid)

2 oy - Gilr PHMM khoang 200-300 mg/dL khi truyén insulin tinh mach*****
g - Kali tir 4-5 mEq/L
-K*> 5: khong bu - PH>7.3,HCO3>18

*:non-COVID: double fluid




Dich truyén Bicarbonate Insulin thwéng Bu Kali
l H :E 9 H -:ﬁ 9 v ' l
P I . P ; ™ cl-?HDSKA ™ c:’HDSKA Danh gia chirc
A, T T00mmol va va nang than (nwéc
Xac dinh tinh trang mat nwéc Khong || trong l tiéu ~ 50mi/h
| | 400mi |
EEFUE + 0,1 Ul/kg bolus
Giam V tuan Shock meEq . ™
P P - KCL truyén
hoan nang Mat tim trong 2# l TTM lién tuc
nwo'c 0,14 Ul/kg/h .
| nhe | 14 Ulkg K* < 3.3 mEq/L K* > 5,2 mEq/L
Truyén NaCl Theo doi Lap lai 0 1Uﬁﬂyfil:1n1'l'h1
o 0,9% 1L/h huyet ﬁf?"ﬂ" méi 2 gid’ " lién tuc l
Phac do dieu mornior den khi Gitr insulin va thém
) pH 27 i ' 20-30mEg/h dén khi K* Khong them K*,
. Tinh Na* hiéu chinh theo doi > 3.3 mEg/L kiém tra K* méi 2h
tri DKA/HHS K* moi 2 Néu DH khéng giam 10% trong
l l l gio gi& dau tién, bolus 0,14 Ul/kg
theo ADA sau do duy tri nhLF trén
Na* cao \ DKA

Na‘* binh  Na* thap HHS

thwéng ! ' v

2009 K* =3,3-5,2 mEq/L

NaCl 0,45% (250-

B

mat nwéc

| |

NaCl 0,9% (250-

500mi/h) tuy 500ml/h) tay
thudc tinh trang thudc tinh trang
3 mat nwo'c

Khi DH con 200mg/dl (DKA)
hoac 300mg/dl (HHS), thay NaCl
0,45% bang glucose 5% 150-
250ml/h

Khi DH con 200mg/dl giam
Insulin R xudng con 0,02-
0,05Ullkg/h hoac 0,1Ul/kg

Insulin tac dung nhanh
TDD moi 2 gi¢. Gilr DH tor
150-200mg/dl dén khi hét

DKA

Khi PH con 300mg/dl giam
Insulin R xuéng con 0,02-
0,05Ul/kg/h hoac 0,1Ullkg

Insulin tac dung nhanh
TDD méi 2 gi¢r. Gir DH tor
200-300mg/dl dén khi BN

tinh tao

Thém 20-30mEg/h cho
moi lit dich truyén giir K*
tir 4-5 mEqg/L

Kiém tra dién giai dé, BUN, pH tinh mach, creatinine va bH moi 2-4h cho dén khi é6n
dinh. Sau khi hét DKA/HHS va BN c6 thé an uong lai dwore, chuyén sang insulin
TDD. Khi chuyén tir Insulin TTM sang TDD, van «\:lu'*,.ur tri insulin TTM 1-2h sau khi

TDD dé dam bao du nong dd insulin tmng mau. O bénh nhéan chuwra str dung

insulin, bat dau & 0,5U Ifkgi’ngay va chinh liéu insulin theo nhu cau




Phong ngtra nhiém ceton
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Phong ngtra nhiém ceton & BN DTD mac Covid-19
nhw the nao? COVID-19

« Insulin la diéu tri wu tién & BN Covid-19 c6 tdng dwdng huyét nhap vién tu
trung binh dén nang du chwa nhiém ceton.

« DPobi voi BTD tip 2, nhu cau diéu trj insulin c6 thé chi 1a tam thoi. Nguoc lai,

PTD tip 1 ludn ludn cé nhu cau tuyét ddi vé insulin, cho du BN c6 an dwoc

hay khéng, d& ngan ngtra nhiém ceton.

Deborah J Wexler, COVID-19: Issues related to diabetes mellitus in adults, UpToDate, last updated: Feb 18, 2021




Phong ngtra nhiém ceton & BN DTD mac Covid-19
nhw theé nao? COVID-19

Poi v&i BN BTD tip 1: Néu dwdng huyét > 240 mg/dL
Theo ddi BPH mao mach méi 2 — 4 gi®, diéu chinh liéu insulin can thiét.
BN nén dwoc kiém tra ceton niéu hodc ceton mau (c6 thé cé goi y tr TPTNT)
Khuyé&n BN uong du nwéc khoang 250 mL nwdc khéng chira carbohydrate (vi
du: nwoc loc, nwéc canh) moi gio.

Poi v&i nhirng bénh nhan bi budn ndn/nén hodc khdng thé &n dwoc kéo dai,

cho ho udng th&r gi d6 c6 carbohydrate (vi du: dd udng thé thao, nwdc téo,

oresol... pha lodng) ct bon gi®» mot 1an.

Deborah J Wexler, COVID-19: Issues related to diabetes mellitus in adults, UpToDate, last updated: Feb 18, 2021




Phong ngtra nhiém ceton & BN DTD mac Covid-19
nhw theé nao? COVID-19

Péi vei BN DTD tip 2:
« PH nén dwoc theo ddi thwdrng xuyén, it nhat hai 1an mdi ngay va thuwdng

Xuyén hon néu can, dac biét doi vai BN can diéu tri bang insulin.

 Thudc udng va thudc tiém co thé can diéu chinh dwa trén xu hwéng thay

d6i néng dé glucose, ché dd &n udng va cac triéu chirng.
« Tat ca BN nén duy tri dd nwéc khodng 250 mL nwdc khdng chira
carbohydrate méi 1 dén 2 gi® néu can, dé phu hop v@di tinh trang mat

nwédc qua nwde tiéu va mat nwdc khdng nhan biét.

Deborah J Wexler, COVID-19: Issues related to diabetes mellitus in adults, UpToDate, last updated: Feb 18, 2021




Céac quy tac ngay om dé tranh DKA

Mot sO loai thude nén nglrng néu bénh nhan BTD2 cé nguy co’ mat
nwéc do bénh cap tinh:

S SGLT-2 inhibitors | Tang nguy co DKA dwéng huyét khéng tang
A ACE inhibitors T&ng nguy co tén thwong than cap

D Diuretics T&ng nguy co tén thwong than cap

M Metformin Tang nguy co nhiém toan do acid lactic

A ARBs Tang nguy co ton thwong than cap

N NSAIDs Tang nguy co ton thwong than cap

ACE, angiotensin converting enzyme; AKI, acute kidney injury; ARB, angiotensin receptor blocker; DKA, diabetic ketoacidosis; NSAID, nonsteroidal anti-inflammatory
drug; SGLT2, sodium-glucose co-transporter 2
How to advise on sick day rules. Available online at https://www.diabetesonthenet.com/journals/issue/457/article-details/how-advise-sick-day-rules. Accessed March 2020
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I « Nhiém Covid-19 coi nhw la yéu t6 thic day DKA, dong thdi gay dé khang insulin

»
!..
»

" « Dbi véi phac dd TDD: bat dau (hoac tiép tuc) insulin nén (glargine, detemir, hodc NPH)

nghiém trong gay tang nhu cau insulin so v&i binh thuwdng
Céc phac do insulin TDD dwoc ap dung sém dé diéu tri DKA nhe dé gidm sb lan tiép

xuc gitba NVYT va BN. DKA trung binh - ndng van diéu tri vé&i insulin TTM.

v&i liéu khéi dong (0,15 dén 0,3 don vilkg), cung véi insulin tdc dung nhanh (aspart,
lispro, glulisine, R)

Kiém soat dwdng huyét tot @ BN DTD mac Covid-19, ddm béo udng di nwdce, theo dbi

“_'“-__-’I-_'

dwdng huyét mao mach thuwéong xuyén, ngwng cac loai thubc vién diéu tri khi bénh
dién tién nang giup phong ngra DKA.
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THANK YOU

drdiemngoc@gma
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