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GIOI THIEU

Toan cetone dai thao dudng (DKA) la nguyén nhan hang dau gay bénh tat va tu vong & tré bénh
dai thao dudng type 1, vdi ti lé td vong dao déng tu 0.15 dén 0.31% & My va & cac nudc phat
trién khac [1-3]. DKA ciing c6 thé gap & nhiing dua tré bi dai thao dudng type 2 [4-8]. (See
"Classification of diabetes mellitus and genetic diabetic syndromes".)

Diéu tri DKA & tré em dudc tom tat trong bang (bang 1) va dudc trinh bay chi tiét bén dugi. Cac
khia canh khac cua DKA dudc thao luan chi tiét trong cac chu dé sau:

* (See "Diabetic ketoacidosis in children: Clinical features and diagnosis".)

* (See "Diabetic ketoacidosis in children: Cerebral injury (cerebral edema)".)

* (See "Diabetic ketoacidosis and hyperosmolar hyperglycemic state in adults: Clinical
features, evaluation, and diagnosis".)

DINH NGHIA

* Toan cetone dai thao dudng (DKA) - DKA dudc dinh nghia véi su hién dién cua tat ca
cac triéu chung sau ¢ bénh nhan dai thao dudng, nhu dudc néu trong mét tuyén bé déng
thuan tu Hiép héi Qudc t€ vé bénh Dai thdo dudng & Tré em va Tré vi thanh nién nam 2018

[9]:

* Tang dudng huyét - budng mau >200 mg/dL (11 mmol/L)
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« Toan chuyén hoéa - pH mau TM <7.3 hoac bicarbonate huyét tucong <15 mEq/L (15
mmol/L)

« Tang ketone - Budc xac dinh vdi su hién dién cua ketone trong mau hoac nudc ti€u

Ly tudng nhéat xac dinh tang ketone bang cach do beta-hydroxybutyrate (BOHB) huyét
thanh hoac thiét bi point-of-care. Nong dé6 BOHB =3 mmol/L (31 mg/dL) phu hgp vdi
DKA [9]. (See "Diabetic ketoacidosis in children: Clinical features and diagnosis".)

R&i loan can bang dich va dién giai do giam thé tich va tang ap suét tham thiu huyét
thanh muc d6é nhe - trung binh. Bi€u hién Iam sang cua DKA lién quan dén giam thé
tich, rGi loan dién giai va toan hda [10]. M6t s6 tré biéu hién tang dudng huyét nghiém
trong va c6 thé co triéu chiing hén hdp cua DKA va HHS, nhu dudec mé ta bén dudi. (See
"Diabetic ketoacidosis in children: Clinical features and diagnosis".)

* HHS - HHS Ia tinh trang tang dudng huyét cap cliu can phan biét véi DKA bdi:

Tang dudng huyét néi bac - budng mau >600 mg/dL (>33.3 mmol/L)
Nhiém toan t8i thi€u - pH mau tinh mach >7.25, pH mau déng mach >7.3, hoéac

bicarbonate huyét thanh >15mmol/L

Khéng tang hoac tang nhe ketone

Tang ap ASTT huyét thanh dang ké - Effective osmolality >320 mOsm/kg

Bénh nhan HHS thudng co réi loan tri giac (khoang 50% cac trudng hgp) va toan lactic muc
do6 trung binh. HHS can phat hién va diéu tri nhanh chéng, khac véi DKA. Bac biét, tinh
trang mat nudc trong HHS thudng nghiém trong va can bu dich nhiéu han trong DKA.
Ngoai ra, tri hoan diéu tri insulin dugc khuyén cao trong HHS. HHS thudng gap & cac tré vi
thanh nién khdi phat dai thao dudng type 2 nhiéu hon la dai thao dudng type 1 [9,11]. Bi€u
hién hén hdp ctia HHS va DKA ciing c6 thé xuét hién. Chi tiét vé phat hién va diéu tri HHS
dudc thao luan trong chu dé riéng. (See "Diabetic ketoacidosis in children: Clinical features
and diagnosis", section on 'Hyperglycemic hyperosmolar state' and "Diabetic ketoacidosis
and hyperosmolar hyperglycemic state in adults: Treatment".)

DPANH GIA NHANH

Tat ca bénh nhan nghi ngd DKA nén dugc danh gia nhanh chéng nhu sau.

Panh gia lam sang
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* Po sinh hiéu va danh gia cac triéu ching cua shock giam thé tich (eg, tut huyét ap, mach,
tim nhanh va thay dai huyét ap theo tu thé). Diéu dang Iuu y, tang huyét ap biéu hién trén
10% tré DKA (mac du giam thé tich) hodc c6 thé phat trién trong thdi gian diéu tri. [12]. Phat
hién nay gap trong DKA nang han, ton thudng than cép giai doan 2 dén 3, va rdi loan tri
giac. Nhiing bénh nhan nay can bu dich thay thé mac du tang huyét ap va nén dudc theo
doi sat cac triéu chling cua tén thuong ndo tién trién.

* Po can nang dé tinh lugng dich truyén va téc do6 truyén insulin. Néu ¢ can nang gan
day (trong vong 1-2 tuan trudc do), co thé dung dé so sanh véi can nang hién tai dé
udc tinh lugng dich thiéu.

* Udc tinh mic dd mét nudc. Luu y 14 cac triéu ching méat nudc trén 1am sang, nhu dau véo
da va niém mac khd, c6 xu hudng dudi ngudng danh gia miic dé mat nudc G tré DKA, va ti
trong nudc ti€u khong co gia tri, baéi vi glucose niéu va ketone niéu. Do doé, lugng dich bu
nhin chung dua vao gia dinh 5 dén 10% lugng dich mat, han la danh gia trén lam sang.
(See 'Dehydration’ below.)

* Panh gia tri giac thong qua thang diém GCS hoac thang diém tudng tu khac (bang 2).
GCS va/hoac cac danh gia than kinh khac nén dudc 1ap lai méi gid trong qua trinh diéu
tri hoac cho dén khi tinh trang bénh nhan thoat khai tinh trang toan ketone va tri giac tré
vé binh thudng. (See 'Cerebral injury' below.)

Ton thuong than kinh nang né & thdi diém dén kham la diéu dang lo ngai vi bénh nhan cé
thé c6 tén thuong nao lién quan dén DKA hoac tang nguy cd tén thudng ndo trong qua
trinh diéu tri. (See "Diabetic ketoacidosis in children: Cerebral injury (cerebral edema)",
section on "Treatment'.)

Xét nghiém

* Xét nghiém ngay lap tirc - Do bang point-of-care meter (néu cé san) dé xac dinh chan doan
DKA:

* Budng huyét >200 mg/dL (11 mmol/L) xac dinh tinh trang tang dudng mau.

» Beta-hydroxybutyrate (BOHB) mau - Néng dé =3 mmol/L (31 mg/dL) phu hgp vai
DKA [9]. Khi muc db ketone trong mau ban dau dudgc thiét 1ap, BOHB hoac anion
gap c6 thé dudc dung dé theo doi dap Uing diéu tri, nhu dudc thao luan bén dudi.
(See 'Monitoring' below.)

» Ketone niéu - Bo ketone ni€u xac dinh tinh trang tang ketone mau nhung khéng nén
dung dé danh gia mdc dé nang cua nhiém ketone hay toan mau, bdi vi xét nghiém
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do acetoacetate chi khong phai BOHB, la thé ketone chi€ém uu thé trong cd thé khi bi
DKA. Acetoacetate niéu (ketone niéu) co thé ton tai mét thdi gian sau khi giai quyét
tinh trang DKA va khong diung dé xem xét nhiém toan ketone dai dang.

* Cac xét nghiém khac - Gui dén phong xét nghiém dé cé két qua chinh xac hon va dé
bi€t rd han tinh trang toan-kiém, dién giai va mat nudc cua bénh nhan:

* Dudng mau

» Dién giai - Bao gébm bicarbonate

» Blood urea nitrogen (BUN), creatinine

* pH mau TM va pCO2

» TONng phéan tich t€ bao mau

» Calcium, phosphorus, magnesium - Cac bat thudng nghiém trong vé cac théng sé nay
la it gap nhung co thé gay hau qua nghiém trong néu khong phat hién, dac biét la
trong truéng hgp ha phosphate mau

* Xét nghiém thém trong nhirng trudng hop cu thé:

« Lactate mau - G bénh nhan vdéi tinh trang méat nudc nghiém trong hoac shock,
nhiém trung huyét, hodc HHS. G nhiing bénh nhan nay, ndng do lactate mau sé
giup xac dinh muc doé toan chuyén hoéa do acid lactic.

« Cay mau, nudc tiéu, va/hoac phét hong hoac cac danh gia nhiém triing khac -
Né&u sét hodc co triéu ching nhiém trung khu tra.

* ECG - Néu chua do dudc néng dé kali. Trong tridng hgdp nay, dién tam do sé giup cung
cép bang chuing tang kali mau (bi€u hién song T cao nhon). QTc kéo dai cling dudc tim
thdy & nhiing dda tré DKA va lién quan dén muc dé nang cua DKA va anion gap
[13,14]. Nhiing bénh nhan kéo dai QTc (>460 msec) nén dudc theo doi nhip tim lién tuc
trong qua trinh diéu tri DKA vi tang nguy cd réi loan nhip.

Panh gia mlrc dd nang — Phan do nang cua DKA & thdi di€m nhap vién gitp xac dinh mdc dé
cham so6c phu hgp (eg, can nhap ICU).
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* pH mau TM va bicarbonate huyét thanh - D6 nidng DKA Iic nhap vién dudc phan loai
dua vao trang thai toan-kiém (bang 3):

* Nhe - pH 7.2 dén <7.3; bicarbonate 10 dén <15 mEq/L
* Trung binh - pH 7.1 dén <7.2; bicarbonate 5 dén 9 mEq/L
* Nang - pH <7.1; bicarbonate <5 mEq/L

pH mau tinh mach la thudc do chinh xac nhat tinh trang toan mau. Tuy nhién, do néng doé
bicarbonate huyét thanh cé thé dudc st dung don ddc, dac biét 6 cac qudc gia dang phat
trién, va tuong quan chat ché véi pH mau tinh mach [15]. B6i véi nhiing bénh nhan dac biét
dé bi t6n thudng nhu tré nhé hodc 6 cac qudc gia dang phat tri€n, ngudng bicarbonate cao
hon co6 thé dudc dung dé tang doé nhay (eg, bicarbonate <7 mEq/L déi véi DKA nang hoac
<18 mEq/L déi véi DKA nhe).

* Anion gap - Khoang tréng anion c6 thé dudc dung nhu mét chi sé vé muc do
nghiém trong cua toan chuyén hoéa va dudc tinh theo cong thuic sau:

Anion gap = sodium — (chloride + bicarbonate); anion gap binh thwong la 12+2

Thdi diém biéu hién, khoang tréng anion I6n du tang ketone khong dang ké (BOHB < 3
mmol) gdi y rd tinh trang toan lactic va kha nang HHS hoac nhiém trung huyét [9]. (See
'Definition' above.)

Trong qua trinh diéu tri, khoang tréng anion c6 xu hudng binh thudng hoa trudc khi giai
quyét dudc tinh trang nhiém toan, thudng gay toan hoa “non-gap” mdc dd nhe trong
qua trinh diéu tri. Biéu nay thudng lién quan véi toan chuyén hda tang clo mau, do mot
lugng I8n clo dugc dua vao trong qua trinh bu dich. Do do, khoang tréng anion la mét
thudc do hiéu qua diéu tri tét hdn la nbng dd bicarbonate huyét thanh (See 'Metabolic
acidosis' below.)

Cac dac diém lam sang khac lién quan dén nhiém toan ketone néng bao gém triéu chting
kéo dai han, suy giam mtc dd nhan thic, hoac suy tuan hoan [16-18].

BO tri — T4t ca bénh nhan DKA nén dudc diéu tri tai mot don vi co nhéan ldc va véat luc co thé
theo doi thudng xuyén cac triéu chiing lam sang, tinh trang dich va két qua xét nghiém. Bac si
ldam sang c6 kinh nghiém 3 vi tri t6t nhat xac dinh ndi an toan nhat dé diéu tri trong mot ca sé
cu thé. Trong hau hét cac cd sé cham soc, bénh nhan nén dudc phan loai nhu sau [9]:

* PICU hoac don vi cham s6c bénh nhan dai thao dudng ndi tru chuyén biét thich hgp cho
nhiing bénh nhan DKA nang hoac co triéu chiing hodc c6 cac yéu té nguy cd cla ton
thuong ndo, bao gom rGi loan tri giac, dudi 5 tudi, toan mau nang (pH mau TM < 7.1 hoac
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pCO:2 thép), tang BUN, tang kali/ha kali nang, hoac cac réi loan dién giai khac. Trong mét
s6 cd sd, tat ca bénh nhan dudc truyén insulin tinh mach hoac can theo dai thudng xuyén
déu cho nhap PICU.

* Khu vuc cham soéc ndi tra théng thudng phu hgp véi bénh nhan DKA muc dé nhe-
trung binh khéng bién chiing, néu don vi nay cé kha nang theo doi sat va truyén
insulin tinh mach [19]. Nhiing bénh nhan nay sé dudc quan ly ma khéng can theo daoi
tim lién tuc nén dudc lam dién tdm d6é ban dau dé do khoang QTc. (See 'Clinical
assessment' above.)

* Cham séc tai khoa cép clu va diéu tri ngoai trd c6 thé phu hdp véi nhiing bénh nhan
dai thao dudng c6é DKA mdc dé rat nhe. Trong mdét s6 truGng hdp, truyén dich tinh
mach va diéu tri insulin tai phong cap clu co6 thé cai thién dang ké buc tranh lam
sang va cho phép ddi ngl bac si cho bénh nhan xuat vién vé nha. (See 'Treatment of
mild diabetic ketoacidosis' below.)

PIEU TRI TOAN KETONE MUC PO TRUNG BINH-NANG

Cach ti€p can va nguyén tac quan ly chung giéng nhau & tat ca cac tré DKA, bat k&€ do nang.
Bac si lam sang phai ca thé hoa ké hoach diéu tri dua vao tham kham va xét nghiém cua dda
tré, va diéu tri sé can dudc diéu chinh theo thdi gian cho tling tré. Cac phac dé bu dich va liéu
insulin hiiu ich nhung nén dugdc dung phéi hgp vdi danh gia 1dam sang trén bénh nhan va diéu
chinh. Theo déi sinh hiéu va triéu chiing than kinh méi gid, tinh trang dich (truyén vao va thai
ra), va liéu insulin, ciing nhu két qua xét nghiém (bang 4). Trong qua trinh diéu tri, bénh nhan
nén dudc theo doi sat cac triéu chiing cua tén thudng ndo. (See 'Monitoring' below and
'Cerebral injury' below.)

Dai véi bénh nhan DKA muc do trung binh-nang, nguyén tac chinh trong diéu tri la truyén
insulin dé giai quyét tinh trang toan mau va giam tinh trang tang dudng huyét, bu dich
dudng tinh mach va diéu chinh cac réi loan dién giai.

Mat nu'dc — Ludng nudc mét trung binh & tré em DKA khoang 70 mL/Kg (khoang ti 30 - 100
mL/Kg) [20-22]. Giam thé tich dich do Igi ti€u thdm thdu, cling nhu dich mat & dudng tiéu hoa
gua noén 6i va dich méat khédng nhan biét dudc do tang théng khi.
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Bi€u hién Iam sang cua méat nudc co khuynh hudng khéng chinh xac trong danh gia mic doé mat
nudc cua DKA [20]. Tang BUN hodac tang hematocirt co thé 1a nhiing dau hiéu hiiu ich cua tinh
trang mat nudc. Tinh toan lugng dich thudng dua vao gia dinh mat 5-7% déi véi DKA mtc do
nhe-trung binh va 7-10% déi véi DKA nang. Shock giam thé tich hiém gap trong DKA, nhung
néu hién dién, nén dudgc diéu tri ngay Iap tidc. Bénh nhan bi shock nén dudc danh gia tim cac
nguyén nhan khac, nhu nhiém tring huyét. (See "Diabetic ketoacidosis in children: Clinical
features and diagnosis", section on 'Signs and symptoms'.)

Bu dich giai doan dau — Muc tiéu truyén dich ban dau la dé khéi phuc thé tich tuan hoan
hiéu qua bang cach thay thé nhanh chéng Iugng natri va ndéc mét va cai thién doé loc cau than
(GFR) dé tang cudng dao thai ketones va glucose trong mau [9].

Thé tich dich truyén ban dau 10-20 mL/kg, truyén nhanh tinh mach, st dung nuéc mudi
dang truong (NaCl 0.9%) hoac Ringer’s lactacte [9,23]. Néu thé tich tuan hoan van th&p sau
khi bolus dich liéu dau, bolus ti€p 10-20 mL/kg tinh mach (see "Diabetic ketoacidosis in children:
Clinical features and diagnosis", section on 'Signs and symptoms'). BEnh nhan DKA nhe khbéng
can nhap vién cling thudng co Igi ich tu viéc bolus dich tinh mach va/hoac truyén dich trong qua
trinh diéu tri tai phong cap clu dé rat ngan thdi gian phuc hoi. (See 'Treatment of mild diabetic
ketoacidosis' below.)

Bu dich giai doan sau — Khi tinh trang huyét dong cua dda tré 6n dinh, ti€p tuc duy tri truyén
dich tinh mach, dudc tinh todn bang Iudng dich thay thé cho phan dich thi€u con lai trong 24 dén
48 gid, dung NaCl 0.45% hoac 0.9% truyén tinh mach.

Cac phac doé vé lugng dich truyén tinh mach an toan trong bu dich & nhiing dua tré DKA. biéu
nay dudc thé hién trong mét thii nghiém lam sang ngau nhién (the Pediatric Emergency Care
Applied Research Network FLUID Study), khdng cho thdy su khac biét vé két cuc than kinh sau
pha cap hoac sau héi phuc @ tré DKA vdi diéu tri truyén nhanh dich so véi truyén cham [23].
Tuong tu nhu vay, khéng co su khac biét két cuc than kinh & tré dudc diéu NaCl 0.45% vdi NaCl
0.9%.

Nhiing dda tré cé diém GCS cuc thap (ggi y ton thudng ndo trudc diéu tri) khéng dudc cho vao
nghién clu nay. Bu dich trong ton thudng nao dudc thao luan riéng. (See "Diabetic
ketoacidosis in children: Cerebral injury (cerebral edema)", section on'Pathophysiology'.)

Bi€u hién lam sang va tri s6 xét nghiém nén dudc theo doi sat trong qua trinh diéu tri DKA, thé
tich dich truyén tinh mach va thanh phan dich dudc diéu chinh khi can thiét dua vao tinh trang
huyét dong va trang thai can bang dich 8 bénh nhan. Truyén dich tinh mach khéng nhat thiét bi
han ché (do lo lang n6 gay phu ndo), néu Iam sang va xét nghiém cho thdy can tang thé tich
dich.
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Bu kali cling Ia mét thanh phan quan trong trong dich truyén tinh mach. (See 'Serum
potassium' below.)

Tang duagng huyét — Sau bolus dich tinh mach giai doan dau [24], ti€p tuc duy tri truyén dich
tinh mach. Truyén insulin dé bu trd cho tinh trang dé khang insulin, dc ché glucose san sinh tai
gan va qua trinh tao ketone, kich thich hap thu glucose ngoai bién va chuyén héa dé giam néng
doé glucose trong mau ciing nhu giai quyét tinh trang tang ketone. Ngoai ra, truyén dich vao giup
pha lodng dé lam giam ndng do glucose huyét thanh va cai thién tinh trang tudi mau than. (See
"Diabetic ketoacidosis and hyperosmolar hyperglycemic state in adults: Epidemiology and
pathogenesis".)

Truyén insulin — Insulin nén dudc truyén tinh mach véi tdc dé 0.1 don vi/kg/gis [9]. Cac
nghién clu so sanh téc do6 truyén insulin chdm haon (0.05 don vi/kg/gid) véi téc dé chuan
khéng cho thdy su khac biét gitia téc doé giam glucose va thdi gian dat dugc ngudng glucose
250 mg/dL [25,26]; tuy nhién, cac thti nghi@ém ngau nhién quy mé I6n hon so sanh toan dién
han gilia Igi ich va nguy cd cua téc do truyén insulin khac nhau.

Insulin c6 thé dudc pha trong nudc mudi (NaCl 0.45 hoac 0.9%) va dung bom tiém dién dé kiém
soat téc do truyén. Dung dich phai dudc c6 dac hét mic co thé va nén xa 6ng trudc khi bat dau
truyén dé giam thiéu su gan két insulin vgi thanh éng. Vi du, 50 don vi regular insulin thém vao
50 mL NaCl 0.45%, cung cdp 1 dan vi cho mdi mL dich truyén.

Truyén insulin “bolus” ban dau hay liéu tai la khéng can thiét bdi vi truyén insulin TM lién
tuc nhanh chéng dat néng do insulin 6n dinh trong huyét thanh (100 dén 200 microU/mL)
[27,28].

Trong diéu tri DKA nhe tai phong cép cuu (see 'Treatment of mild diabetic ketoacidosis' below)
hodc trong nhiing trudng hdp khong cé thiét bi truyén insulin TM, insulin tiém dudi da co thé
dudc su dung. Phac doé cho cac ti€p can nay dudc dé xuat bdi Hiép hdi Québc té vé Bénh dai thao
dudng & Tré em va Tré vi thanh nién [19,29]. Tuy nhién, khi truyén insulin dudi da, kha nang hap
thu co6 thé khong phu hdp, dac biét trong bénh canh thiéu dich va hoat hoa hé than kinh giao
cam thd phat, cé thé gay giam tudi mau ngoai bién [9,30-32].

Thém dextrose vao dich truyén — G hau hét bénh nhan, insulin va truyén dich diéu chinh
tinh trang tang dudng huyét trddc khi giai quyét tinh trang toan ketone. Khi néng do glucose
huyét thanh giam xuéng mutc 250-300 mg/dL (13.9 - 16.7 mmol/L), dextrose nén dudc thém
vao dich truyén. Diéu nay cho phép truyén insulin lién tuc, can thiét dé€ giai quyét tinh trang
toan ketone [9]. Néu néng do glucose giam xudng dudi muc 150 mg/dL (8.0 mmol/L) trudc khi
gidi quyét tinh trang toan ketone, néng dé dextrose trong dich truyén nén dudc tang Ién
(eg, 1én dén 10 hoac 12.5%) dé cho phép truyén insulin lién tuc. D€ tranh ha dudng huyét
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hoac tang dudng huyét, nén git dudng huyét trong khoang 100 dén 150 mg/dL G tré Idn hon
(5.5 dén 8.3 mmol/L), hoac 150 dén 180 mg/dL (8.3 dén 11.1 mmol/L) & tré nho hadn, trong
sudbt qua trinh truyén insulin.

“Two-bag system” la phudng phap hiéu qua dé duy tri dudng huyét bénh nhan trong
khoang chap nhan dudc [33]. Trong ky thuat nay, hai tui dich truyén tinh mach dudc truyén
dong thai, mét tui chiia dextrose 10% va tui con lai khéng chiia dextrose. Bang cach diéu chinh
téc do dich truyén tuong déi 8 mdi tui, téc do truyén dich va dién giai giti 8 mdc hang dinh, trong
khi thay déi t6c do truyén dextrose dé co thé linh hoat dap (ng su thay déi dudng huyét 6 bénh

nhan.

Da6i véi hau hét bénh nhan, t6¢c do truyén insulin chi nén giam sau khi giai quyét xong tinh trang
toan ketone. Tuy nhién, néu bénh nhan co bi€u hién nhay cam vdi insulin ro rét, nhu é mét sé tré
nhé hoac tré suy dinh dudng, co thé can thiét phai giam téc d6 truyén insulin dé tranh ha dudng
huyét (eg, xudng 0.05 daon vi’kg/gid), d€ ti€p tuc cai thién tinh trang toan cetone trén bénh nhan
[9].

Né&u tinh trang toan ketone khéng cai thién nhu ky vong du da truyén dich va insulin, bénh
nhan nén dudc danh gia cac nguyén nhan gay toan mau dai dang, nhu nhiém trung/nhiém
trung huyét hoac danh gia lai liéu insulin truyén.

ROi loan dién giai va toan - kiém

Natri huyét thanh — No6ng do natri huyét thanh & thdi di€m chan doan DKA cé thé da dang,
nhung nhiéu bénh nhan co6 ha natri mau nhe do tang dudng huyét lam thay doéi ap suét tham
thdu. Trong qua trinh diéu tri, nbng do natri huyét thanh tang dan vi nudc di chuyén ra khai long
mach do glucose mau ha. Bé xac dinh xem ha natri mau cé phu hdp véi mutc do tang dudng
huyét, mét s6 bac si ldam sang tinh néng dod natri “hiéu chinh”, nhu dudc mé ta trong mét chu dé
khac. (See "Diabetic ketoacidosis in children: Clinical features and diagnosis", section on
'Serum sodium'.)

Nong doé natri nén dudc kiém tra mdi 2-4 gid trong qua trinh diéu tri. DU doan néng do natri
do dudc sé tang khoang 1.6 mEqg/L mdi 100 mg/dL (5.5 mmol/L) néng dé glucose giam
xudng [34]. Trong cac nghién cuu hoi cldu, khdng tang ndng dd natri trong qua trinh diéu tri lién
guan dén ton thudng ndo bo [35,36]. Tuy nhién, mot nghién clu ti€n clu quy mo I18n cho thay
khong cé méi tuong quan nay, vdi tinh trang tri giac tudng tu va chan doan lam sang ton thuadng
nao & nhiing bénh nhan c6 hoac khéng c6 giam néng dé natri huyét thanh trong qua trinh diéu
tri [37]. Mac du thay déi néng do natri dudng nhu khdong gop phan tang nguy cd tén thuong
nao, nhung can tranh giam thé tich néi mach, dac biét trén nhiing dua tré coé thiéu dich
nang hoac cac triéu chuing ggi y suy tuan hoan. Trong nhiing tinh huéng nay, lugng natri
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trong dich truyén nén dudc tang Ién néu natri huyét thanh do dugc thap hoac tang khéng

thich hgp vdéi néng dé glucose giam xudng. Natri huyét thanh da dugc ching minh phu
thudéc vao néng do trong dich truyén han la téc do truyén [37]. (See "Diabetic ketoacidosis in

children: Cerebral injury (cerebral edema)".)

Kali huyét thanh — Bénh nhan DKA bi thi€u hut tdng Iudng kali trong cd thé, mac du néng do
kali 6 thai diém chan doan cé thé binh thudng hoac tham chi la tang. Nong dd kali thudng giam
trong qua trinh diéu tri DKA do insulin kich thich dua kali vao bén trong té bao va trao déi vdi ion
H+ ndi bao dé diéu chinh tinh trang toan hda. Do dé, bu kali gan nhu can thiét & tat ca bénh
nhan DKA. (See "Diabetic ketoacidosis in children: Clinical features and diagnosis".)

Bu kali nhin chung nén bat dau sau khi truyén dich, cuing luc véi truyén insulin. Trong mét s6
tridng hdp hi€ém gap tang kali mau hoac suy than, nén tri hoan viéc bu kali. Khéng thudng gap
@ nhiing bénh nhan cé ha kali mau trudc truyén dich; tuy nhién, & nhiing truGng hgp nay, bu kali
tich cuc va s6m hon dudgc chi dinh [9].

Cac khuyén cao cu thé dua vao néng doé kali huyét thanh ban dau nhu sau:

* Néu bénh nhan tang kali mau, khong nén bu kali ban dau nhung nén bu khi ndng do
kali giam xudng muc binh thudng va sau khi xac dinh bénh nhan cé nudc ti€u/chuic nang
than on (d€ loai tru suy than cédp do hoai ti 6ng than cdp hodc huyét khéi tinh mach
than).

* Né&u bénh nhan kali binh thudng va ti€u dugc, bu kali khi bat dau truyén insulin. Néng
d6é ban dau théng thudng 1a 40 mEg/L (40 mmol/L) kali dugc thém vao dich truyén (nhung
khdng phai giai doan truyén dich ban dau).

* Néu bénh nhan ha kali mau, bu kali ngay 1ap ttic va tri hoan viéc truyén insulin cho dén
khi kali huyét thanh phuc hdi vé gan muc binh thudng. Néng dé kali huyét thanh nén dudc
theo ddi moi gid va diéu chinh Iugng bu khi can.
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Bu kali nén dudc cung cap dudi dang hd hgp potassium phosphate va hoac Ia potassium
chloride hay potassium acetate (see 'Phosphate' below). Tranh chi dinh KCI don doc dé giam

nguy cd toan chuyén héa tang clo mau.

Bu kali lién tuc trong suét qua trinh truyén insulin va truyén dich. Kali huyét thanh thudng dudc
theo déi moi 2-4 gid va ndng do kali trong dich truyén dudc diéu chinh khi can thiét dé duy tri
gidi han binh thudng. Theo daéi dién tim dudc khuyén cao cho hau hét bénh nhan DKA nhung
dac biét trén nhiing b&énh nhan c6 tang kali mau hoac ha kali mau.

Toan chuyén héa — Khoang tréng anion dudc tinh dua vao céng thtic hodc do néng do beta-
hydroxybutyrate (BOHB) c6 thé dudc dung dé theo doi tinh trang toan tang ketone mau. Toan
ketone c6 thé dudc xem la da giai quyét dudc khi AG binh thudng, BOHB huyét thanh <1 mmol/L
(10.4 mg/dL), va pH mau tinh mach 27.3 [9,38]. Ketone niéu (acetoacetate nudc ti€u) coé thé dai
dang trong mét thdi gian sau khi giai quyét dudc tinh trang DKA va khéng nén coi la chi diém cua
toan ketone dai dang.

Diéu tri giai quyét tinh trang toan mau théng qua nhiéu co ché: Insulin tdng cudng chuyén hoa
anion ketoacid (BOHB va acid acetoacetic), cting hinh thanh bicarbonate. Insulin con ngan qua
trinh san xuat ketoacids tai gan va giai phdng acid béo tu do ti mé md tao ngudn nhién liéu cho
qua trinh tGng hdp ketone. Trong khi do, bu dich gitp cai thién tudi mau than va tang cudng bai
tiét thé ketone. Cai thién tudi mau mo ciling giup diéu chinh tinh trang toan acid lactic gép phan

gay toan chuyén héa.

Toan hoa tang clo mau thudng phat trién trong qua trinh diéu tri DKA do méat ketoacid qua nudc
ti€u (giam hinh thanh bicarbonate ti qua trinh oxy hoa ketoacid) va lugng clo tong dich truyén
tinh mach. Vi ly do nay, khoang tréng anion hoac nong dé6 BOHB huyét thanh la chi di€m tét hon
cho thay giai quyét tinh trang tang ketone mau so vdéi ndng do bicarbonate huyét thanh.

Diéu tri bicarbonate nhin chung khéng dudc dung & tré em DKA. Ngoai viéc né khéng co Igi
ich lam sang [39,40], con tiém an cac yéu té nguy cd tu viéc diéu tri bicarbonate:

* Diéu tri bicarbonate cé thé lam giam acid mau kich thich tang thong khi, gay tang pCO2 va
giam kich phat pH nao b vi CO2 qua dudc hang rao lipid nén nhanh chéng vao hang
rao mau nao [41,42].

* Chi dinh kiém c6 thé lam cham t6c do giai quyét tinh trang tang ketone mau [43].

* Diéu tri bicarbonate ciing lién quan dén phat trién tén thuong ndo bd [36].(See
'‘Cerebral injury' below.)
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* DPiéu chinh tinh trang toan hdéa nhanh chong bang bicarbonate cé thé gay ha kali
mau [44,45].

Trong mot vai tinh huéng hi€ém gap (toan mau nang gay réi loan huyét déng, tang kali
mau de doa tinh mang), truyén bicarbonate mét cach than trong cé thé dudc xem xét

[O].

Phosphate — Thi€u phosphate trong t€ bao la nguyén nhan thudng gap trong dai thao dudng
khong ki€ém soat. Tuong tu véi néng doé kali trong huyét thanh, nébng dé phosphate ban dau cé
thé binh thudng hodc tang do dua phosphate ra ngoai t€ bao. Nong do phosphate huyét thanh
thudng giam trong qua trinh diéu tri DKA, va ha phosphate mau cé thé xuéat hién.

Do do, phosphate nén dugc bu trong qua trinh diéu tri DKA (thudng bao 8 dang potassium
phosphate trong dich truyén TM), dudc hudng dan bang cach theo déi ngat quang néng do
phosphate huyét thanh. Hau hét cac tridng hdp ha phosphate mau trong DKA khdng co6
triéu chuing; tuy nhién, cac ca bao cao moé ta bénh tiéu cd van, yéu cd/liét cg, va thiéu mau
tan huyét do ha phosphate mau trong qua trinh diéu tri DKA [46-48]. Ngoai ra, ha phosphate
mau vé mat ly thuyét c6 tac dung phu déi véi qua trinh oxy héa 8 mé vi né lam giam déng doé 2,3-
diphosphoglycerate, gay dich chuyén dudng cong phan ly oxyhemoglobin, mac du lam sang mai
tuong quan cua diéu nay trén lam sang con tranh cai nhiéu [49]. (See 'Serum potassium' above.)

Calcium va magnesium — Ha canxi va ha magie co thé xuat hién trong qua trinh diéu tri
DKA. Biéu hién nang hoac co triéu chiing la hiém gap. Theo doi dinh ky canxi va magie (khoang
mdi 4-6 gid trong qua trinh diéu tri DKA) dudc khuyén céo.

Theo doi — Diéu tri DKA can theo doi sat tinh trang lam sang trén bénh nhan, bao gém sinh
hiéu, tri giac, tinh trang dich va chuyén hoéa [9].

Theo déi thudng quy nhin chung bao gém cac yéu t6 sau, nhu dugc mé ta chi tiét trong bang (
bang 4):

* Pudng huyét nén dudc theo ddi mdi gid khi b&nh nhan dudc truyén insulin TM. Do dudng
huyét mau tinh mach sém c6 thé can thiét trong diéu tri khi nébng dé dudng thudng xuyén
trén ngudng phat hién cua thiét bi point-of-care.

* Dién giai (natri, kali, chloride, bicarbonate, BUN, va creatinine), pH mau TM, va pCO2 nén
dudc do mdi 2-4 gid. Do thudng xuyén haon 1a can thiét trén nhiing bénh nhan réi loan dién
gidi nang hoac thay dai tri s6 dién giai nhanh chéng. Phosphate, canxi va magie huyét
thanh nhin chung cé thé dudc do mdi 4-6 gid trii khi co réi loan dién giai nang.
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* Cac thong sb lam sang bao gém tan sé tim, nhip thd, huyét ap va dé bao hoa oxy nén dugc
theo dai lién tuc. Nhip tim giam khéng thich hgp hoac huyét ap nghiém trong ggdi y kha nang
c6 ton thudng ndo. Theo doi tim lién tuc than trong ddi véi nhiing tré cé DKA muc do trung
binh-nang va nhiing tré kéo dai QTc trén dién tdm do ban dau.

* Kham than kinh (GCS hoac cac thang diém khac) nén dudc thuc hién moi gid dé phat hién
ton thudng ndo. Banh gia than kinh thudng xuyén hon co thé can thiét trén nhiing bénh
nhan rdi loan tri giac hoac DKA nang. (See 'Cerebral injury' below.)

* Theo ddi va ghi nhan chinh xac lugng dich intake va output. Néu bénh nhan suy giam tri
giac hoac kho xac dinh lugng nudc ti€u thi nén dat sonde tiéu.

banh gia ban dau dua tré DKA dudgc thao luan riéng. (See "Diabetic ketoacidosis inchildren:
Clinical features and diagnosis".)

Ngung truyén insulin — Truyén insulin lién tuc liéu 0.05-0.1 daon vi/kg/gié cho dén khi théa man
tat ca cac tiéu chuan sau:

* AG huyét thanh giam vé mduc binh thudng (12£2 mEqg/L) hoac BOHB huyét thanh <1
mmol/L (10.4mg/dL)

* pH mau TM >7.3 hoac bicarbonate huyét thanh >15 mEq/L

* Pudng huyét <200 mg/dL (11.1 mmol/L)

* Bénh nhan c6 thé uéng dudgc

Bénh nhan c6 thé van con bi nhiém toan tang clo mau nhe va/hoac ketone niéu mét thdi gian
sau khi cac thdéng s6 trén théa man. Toan mau tang clo mau véi AG binh thudng khoéng phai la
chéng chi dinh dé chuyén sang tiém insulin dudi da cho bénh nhan.

Thdi diém thuan tién nhat dé chuyén sang insulin tiém dudi da la trudc blia an. Ba&i véi bénh nhan
dung basal-bolus insulin, truyén insulin TM nén dugdc ngung 15-30 phuat sau mii tiém insulin tac
dung nhanh dau tién. Insulin nén (basal insulin) cé thé dudc chi dinh (A) clng thdi di€ém véi mi
ti€m insulin tac dung nhanh, hoac (B) s8m hadn, cung vdi viéc giam t6c dé truyén insulin TM [50].

DPIEU TRI TOAN KETONE MUC PO NHE
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Tré I16n va tré vi thanh nién dudc chan doan dai thao dudng va DKA mtc dé nhe ( bang 3) co
thé thudng dudc xu tri tai phong cép cliu. Nhiing bénh nhan nay thudng cai thién sau khi
truyén dich TM va tiém insulin dudi da. Insulin tdc dung nhanh c6 thé khdi dau vdi liéu 0.1
don vi’kg moi 1-2 gid, theo dbi sat tri s6 dudng huyét va diéu chinh liéu insulin dua vao dap
ting 1am sang [51]. Regular insulin (dudc cho mdi 4 gid) cling dudc dung trong mot sé bénh
canh [52].

Sau dé co6 thé cho diéu tri tai nha, khi tinh trang toan hoa da dudc giai quyét tai phong cap cuu
va bénh nhan cé thé uéng dudc. (see 'Disposition' above).

Piéu tri tai nha sé bao gém tiém insulin tdc dung nhanh dudi da méi 3 gid (v3i liéu diéu chinh
dua vao dap ung), bu dich dudng uéng va thudng xuyén theo déi néng dd glucose va ketone.

BIEN CHUNG VA TY LE TU VONG

Ti lé td vong cua DKA dudc bao cdo nhat quan & cac nudc phat trién, khoang tii 0.15 dén 0.31%
quan thé dan s6é ¢ Canada, Anh va 6 My [1-3,53]. Tén thudng nao gay ti lé ti vong cao nhéat (60-
90%) [36,54].Ti lé td vong cao hon & nhiing qubc gia dang phat trién.

Ton thuong ndo — T6n thuong ndo xuét hién véi ti 1é 0.3-0.9% tré DKA va véi ti lé ti vong

cao tu 21-24% [2,23,36,53,55]. Nhiing dta tré nhiém toan nang va’/hoac méat nidc nang co

nguy cd cao nhat. Phac doé ludng dich bu dudng tinh mach cé thé dudc dung trong diéu tri DKA
ma khéng gay tang nguy cd ton thuong nao [23]. (See'Subsequent fluid administration'
above.)

Ton thuong ndo nhin chung phat tri€én trong 12 gié dau nhung cling co thé xuéat hién trudc
diéu tri [36]. Trong subt thdi gian diéu tri DKA, tat ca tré dudc theo doi sat triéu chung ggi y
ton thuodng ndo, bao gbm thay dai tri giac, ti€u khoéng tu chu, dau dau mdi xuat hién hoac
non oi tai dién [9]. Quyét dinh diéu tri nén dua vao thay déi 1am sang tinh trang tri giac hoac
tham kham than kinh; cac bét thudng trén CT scan c6 thé khéng biéu hién tai thdi diém dién tién
than kinh xdu di. Néu t6n thudng ndo nghi ngd lién quan dén DKA, diéu tri nén dudc bat dau
ngay vdéi mannitol (0.5 dén 1 mg/kg) va’hoac nudc mudi uu truong (3% nudc mubi, 2.5 dén 5
mL/kg trong 30 phut). Ti€p can theo doi va can thiép dugdc bao quat trong bang
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(bang 5) va thao luan riéng. (See "Diabetic ketoacidosis inchildren: Cerebral injury
(cerebral edema)".)

Suy giam nhan thirc — DKA co6 thé gay rGi loan chic nang than kinh sau phuc hoi, tham chi
cac bénh nhan khéng c6 bang chiing 1am sang cla tén thudng ndo trong qua trinh diéu tri DKA
[56-59]. Cac thay d6i vé tri nhd, kha nang chu vy, 1Q, va thay déi cac vi cau tric ctia ndo bd co
thé dudc phat hién trén nhiing dda tré co tién sd DKA, so véi nhiing dua tré dai thao dudng
nhung khdéng cé tién st DKA [56,58,60,61].

Huyét khoi tinh mach — Duia tré DKA tang nguy cd huyét khéi tinh mach sau, dac biét néu
c6 catheter tinh mach trung tdm & dui [62,63]. Diéu nay c6 thé mot phan do tinh trang tang
déng lién quan dén DKA [64].

Tang enzyme tuyén tuy — Tang nhe amylase va lipase huyét thanh dudc tim thdy 6 khoang
40% tré DKA va cling thudng gap 6 ngudi I6n véi DKA [65,66].Trong hau hét cac tridng hdp,
diéu nay khéng phan anh tinh trang viém tuy cdp. Chan doan viém tuy cap nén dudc dua vao
bi€u hién ldm sang va chup CT scan dé xac dinh chan doan. (See "Diabetic ketoacidosis and
hyperosmolar hyperglycemic state in adults: Clinical features, evaluation, and diagnosis", section
on 'Serum amylase and lipase'.)

Ton thuong than cap — Cac nghién cliu ghi nhan tan suét t6n thudng than cap (AKI) & nhiing
dua tré DKA cao (43-64%) [67,68]. Nhiéu dda tré nay co ton thudng than cap giai doan 2 hoac 3,
gdgi y ton thudng tai 6ng than hon la réi loan chiic nang trudc than. AKI nhin chung phuc hoi
sau khi giai quyét dudc tinh trang DKA.

Cac bién chirng khac — Cac bién ching hi€ém gap khac cua DKA trong nhi khoa bao gém réi
loan nhip tim do rGi loan dién giai, phu phoi, hdi chting réi loan chlic nang da cd quan, hoai tu
rudt va viém tuy céap [13,67,69-77].


https://www.uptodate.com/contents/diabetic-ketoacidosis-in-children-cerebral-injury-cerebral-edema?search=DKA&topicRef=5808&source=see_link
https://www.uptodate.com/contents/diabetic-ketoacidosis-in-children-cerebral-injury-cerebral-edema?search=DKA&topicRef=5808&source=see_link
https://www.uptodate.com/contents/diabetic-ketoacidosis-in-children-treatment-and-complications/abstract/56-59
https://www.uptodate.com/contents/diabetic-ketoacidosis-in-children-treatment-and-complications/abstract/56%2C58%2C60%2C61
https://www.uptodate.com/contents/diabetic-ketoacidosis-in-children-treatment-and-complications/abstract/62%2C63
https://www.uptodate.com/contents/diabetic-ketoacidosis-in-children-treatment-and-complications/abstract/64
https://www.uptodate.com/contents/diabetic-ketoacidosis-in-children-treatment-and-complications/abstract/65%2C66
https://www.uptodate.com/contents/diabetic-ketoacidosis-and-hyperosmolar-hyperglycemic-state-in-adults-clinical-features-evaluation-and-diagnosis?sectionName=Serum%20amylase%20and%20lipase&search=DKA&topicRef=5808&anchor=H20&source=see_link&H20
https://www.uptodate.com/contents/diabetic-ketoacidosis-and-hyperosmolar-hyperglycemic-state-in-adults-clinical-features-evaluation-and-diagnosis?sectionName=Serum%20amylase%20and%20lipase&search=DKA&topicRef=5808&anchor=H20&source=see_link&H20
https://www.uptodate.com/contents/diabetic-ketoacidosis-and-hyperosmolar-hyperglycemic-state-in-adults-clinical-features-evaluation-and-diagnosis?sectionName=Serum%20amylase%20and%20lipase&search=DKA&topicRef=5808&anchor=H20&source=see_link&H20
https://www.uptodate.com/contents/diabetic-ketoacidosis-in-children-treatment-and-complications/abstract/67%2C68
https://www.uptodate.com/contents/diabetic-ketoacidosis-in-children-treatment-and-complications/abstract/13%2C67%2C69-77

TOM TAT VA KHUYEN CAO

Tom tat phan thao luan vé diéu tri DKA phl hdp véi guidelines tii Hiép hdi Qudc té vé Bénh dai
thao dudng & tré em va tré vi thanh nién [9]:

e Theo doi xét nghiém - Cac xét nghiém ban dau bao gém dudng huyét, dién giai, BUN va
creatinine, pH mau TM va pCO2, hematocrit, phosphorus, canxi, magie va phan tich nudc
ti€u (va BOHB hay beta-hydroxybutyrate trong mau, néu lam dudc) (bang 4). Theo doi
dudng huyét mai gid khi truyén insulin. Theo ddi dién giai, pH mau tinh mach, va pCO2 moi
2-4 gid cho dén khi giai quyét dudc tinh trang toan ketone. (See 'Laboratory testing' above
and 'Monitoring' above.)

e Cham soc - Nhap khoa PICU trong diéu tri DKA la phu hdp & nhiing dua tré tang nguy co
ton thudng ndo, bao gom rGi loan tri giac, dudi 5 tudi, toan mau nang hoac giam CO2 mau,
hoac tang BUN. Mét s6 bénh vién cho tat ca bénh nhan diéu tri insulin TM nhap khoa
PICU. (See 'Disposition' above.)

* Theo ddi ton thu'cng ndo - T4t ca nhiing dua tré DKA nén dudc theo déi triéu chiing
ton thudng ndo cho dén khi giai quyét dudc tinh trang DKA. Triéu chling gdi y ton thudng
ndo bao gom thay dai tri giac, ti€u khong tu cha, dau dau mdi khdi phat hoac nén 6i tai
dién (bang 5). (See 'Cerebral injury' above.)

e Truyén dich va insulin - Diéu tri DKA bao gom truyén dich va insulin TM. (See
'Dehydration’ above and 'Hyperglycemia' above.)

+ Budc dau tién la bu dich, dung dung dich tinh thé dang truong (eg, nudc mudi sinh ly)
truyén nhanh tinh mach liéu 10-20 mL/kg. Budc bu dich ban dau nay cé thé dudc lap lai
néu huyét déng van chua 6n dinh hoac suy tuan hoan. (See 'Initial volume expansion’
above.)

« Sau giai doan bu dich ban dau hoan tat, bat dau truyén insulin TM vdi té¢c d6 0.1 don
vi/kg/gid. Bolus insulin la khéng can thiét va khong dudc khuyén cao. (See 'Insulininfusion’
above.)

» Sau giai doan bu dich ban dau, bu dich duy tri lugng con thi€u trong 24-48 gid vdi
dung dich NaCl 0.45-0.9%. (See 'Subsequent fluid administration' above.)
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» Dextrose nén dudc thém vao dich truyén khi néng dé duéng mau giam xuéng 250-
300 mg/dL (13.9 - 16.7 mmol/L). Dung "two-bag system" giup diéu chinh t6c do
truyén dextrose trong khi van duy tri t6¢c do truyén dich hang dinh. (See 'Adding
dextrose to intravenous fluids' above.)

« Tat ca bénh nhan DKA can dudc bu kali, va kali huyét thanh dudc theo doi sat trong thdi
gian diéu tri. Thdi gian bu kali nén dudc dua vao ndéng do6 kali huyét thanh & thdi diém
nhap vién. (See 'Serum potassium'above.)

» Bicarbonate khéng dudc chi dinh trong diéu tri toan hoa, trti mét sé bénh canh
hi€ém gap. (See 'Metabolic acidosis' above.)

* Endpoint of therapy - Truyén insulin lién tuc cho dén khi AG binh thudng hoac BOHB <1
mmol/L (10.4 mg/dL), giai quyét dudc tinh trang toan hoa va tang dudng huyét, va bénh
nhan co thé udng dudc. (See 'Metabolic acidosis' above and 'Discontinuing theinsulin
infusion' above.)



HINH

Panh gia va diéu tri ban dau DKA mirc do trung binh — nang 6 tré em va tré
vi thanh nién

Nghi ngd lam sang

DKA la biéu hién dau tién cua dai thao dudng 6 khoang 1/3 tré. Céc triéu chting biéu hién:
Ban dau - Tiéu nhiéu, udng nhiéu, mét mai, sut can, ti€u dém, ti€u dam (do tang dudng huyét).

Sau do - Budn ndn/ndn 6i, dau bung, hdi thé mui trai cay

- Thd Kussmaul, thinh thoang c6 r6i loan tri giac.

binh nghia DKA

DKA dudc dinh nghia la su hién dién cua tat ca cac triéu chidng sau trén bénh nhan BTD:
s Tang dudng huyét-budng mau =200 mg/dL (11 mmol/L).
= Toan chuyén héa - pH mau TM <7.30 va/hoac bicarbonate <15 mEq/L.
s Ketosis - Tang néng d6 ketone trong mau hoac nudc ti€u*.
LUU Y: Bénh nhan tdng dudng huyét nang nhung tinh trang ketosis va toan hoéa nhe cé thé bi HHS.

Xét nghiém
Immediate (point-of-care) testing:

= Blood glucose.

= Urine ketones va/hoac blood BOHB (néu co).

Xét nghiém:
= Glucose huyét thanh
= Pién giai, creatine, urea, nitrogen
" pH mau TM va pCO2
® Canxi, phospho, magie
* Hemoglobin Alc
" Phaén tich nudc tiéu
Phén d6 cua DKA:
= Nhe - pH 7.2 dén 7.3; bicarbonate 10 dén 15 mEq/L.
= Trung binh - pH 7.1 dén 7.2; bicarbonate 5 dén 10 mEq/L.
= Nang - pH <7.1; bicarbonate <5 mEq/L.

Mdc do mat nudc: Bénh nhan DKA thudng bi mat nuéc nhiéu hon trén tham kham Iam sang.
Bu dich ban dau dua vao:

= DKA nhe - Nhan dinh 5-7% lugng dich mat.

= DKA trung binh-nang - Nhan dinh 7-10% lugng dich mat.

Tinh trang tri giac: Bénh nhan bét thudng tri giac ggi y ton thudng ndo. Theo doi sat tri giac, va



Diéu tri ngay lap tlic néu bénh nhan khong cai thién va dién tién x&u di trong qua trinh diéu tri.

biéu tri
Dich:
Truyén nhanh tinh mach NaCl 0.9% (nudc mudi sinh ly) liéu 10 - 20 mL/kg, ho&c dich dang
truong khac:
= DKA nhe - 10 mL/kg bolus.
= DKA trung binh-nang - 20 mL/kg bolus.
Bolus ti€p néu can thiét, dua vao tinh trang tim mach. Lugng dich nhiéu hon cé thé can
thiét trén nhiing bénh nhan biéu hién triéu chiing hon hdp DKA va HHS, bat k& mdc do
toan mau.
Shock giam thé tich hiém gap trong DKA, va nén dudc danh gia ngay dé tim cac nguyén nhan
khac, nhu nhiém trung huyét.
Sau giai doan bu dich ban dau, bu Iugng dich thi€u udc tinh trong 24-48 gid, ngoai lugng dich
duy tri. Truyén dich chuda natri TM véi NaCl 0.45 va 0.9% nén dudc dung trong dich thay
thé.

bién giai:
Natri: Natri huyét thanh nhin chung th&p (do tang dudng huyét gay pha loang), nhung cé thé binh
thudng hoac tham chi la cao (do méat nudc).

Kali: Thai gian bt kali phu thudc vao ndng do kali ban dau: 2
Kali thap (<3.5 mEg/L) - Thém 40 mEg/L kali vao dich truyén TM cang sém cang tét,
® va tri hoan truyén insulin cho dén khi kali huyé&t thanh vé mdc binh thudng.

Kali binh thudng (3.5 dén 4.5 mEq/L) - Thém 40 mEqg/L kali vao dich truyén khi bat
dau truyén insulin.

Kali cao (>4.5 mEq/L) - Theo ddi mdi gid va bat dau bu kali khi kali huyét thanh giam
vé muc binh thudng.

a Bu kali dudi dang kali phosphate két hgp véi KCI hoac potassium acetate.

Insulin: Sau truyén nhanh dich giai doan dau, bat dau truyén insulin lién tuc liéu 0.1 don vi/kg/gid.
Pha 50 ddn vi regular insulin trong 50 mL NaCl 0.45% hoac 0.9%, tuong ting 1 mL dich truyén chua
1 don vi insulin.

Glucose: Thém dextrose vao dich truyén khi dudng huyét giam xuéng khoang 300mg/dL (17
mmol/L), dé ngan nglia ha dudng huyét trong diéu tri.

Theo doi

Theo ddi sinh hiéu va tri giac mdi gid, cling nhu lugng dich intake (TM ho&c dudng uéng) va
output.

Do dudng huyét mbi gid. Do dién giai, pH mau TM va pCO2 mdi 2-4 gid. Do canxi, phospho va magie



mdi 4-6 gid. Theo d&i thudng xuy@n haon 1a can thiét trén nhiing bénh nhan cé réi loan dién giai hoac
thay déi dién giai dién tién nhanh.

Bién ching
T6n thuong nio:

= Cac yéu té nguy cd - Toan nang, giam CO2 mau, nhé tudi.

= Triéu ching - Theo déi tri giac can than trong 12-24 gid dau diéu tri DKA. Triéu chiing
nghi ngd bao gém réi loan tri giac, dau dau nhiéu hodc mdi khdi phat, nén 6i tai dién, tiéu
khong tu chu & Ida tudi khéng phu hgp.

= Diéu tri ngay lap tlic véi manitol liéu 0.5-1 g/kg néu nghi ngd tén thuong ndo dua vao
triéu chting. Khong dua vao hinh anh hoc nao bd dé dua ra chdn doan hoac loai tru
chan doan.

Huyét khdi tinh mach: Tranh cat catheter tinh mach trung tdm néu coé thé, bdi vi tdng nguy
cd huyét khéi finh mach dui trén nhiing bénh nhan nay.

Tang nhe men tuy thudng gap trén nhiing bénh nhan DKA; khéng diéu tri dac hiéu khac ngoai giai
quyét tinh trang DKA trui khi bénh nhan co tri€u ching khac cua viém tuy cap.



Theo doi bénh nhan diéu tri DKA

Thong s6

Sinh hiéu

Dich xuat-nhap

Tri giac

Pudng huyét

BOHB trong mau

bién giai, BUN,

creatinine, khi

mau finh mach

Calcium, magnesium,

phosphorus

ECG monitoring

Tan suat

Mabi gid

Mabi gid

it nhat 1a méi gid

Mbi gics

MOi 2-4 gid néu co thé

M&i 2-4 gi3

M&i 4-6 gi&

Lién tuc, néu cob thé

Ban luan

Giam HR lac nghi hoac tang HA ggi y kha nang
tén thuong nao bo.

GCS hoac thang diém khac tuong tu

Dung thiét bi point-of-care meter, nhung dan
xen chi dinh xét nghiém dé dam bao mai tucng
quan.

Né&u co san.

Thdi gian bu kali phu thuéc vao néng do kali
ban dau.
Cong thdc tinh AG:

AG = Natri - (Chloride +bicarbonate)

® Anion gap binh thudng = 12+2;

Cong thdc tinh natri hiéu chinh:

Natri hiéu chinh = Natri do dugc +

1.6 (Glucose - 100 mg/dL)/100

Luu y: Néu glucose 6 don vi mmol/L, dung cong
thd& (Glucose - 5.56)/5.56

GCS: Glasgow Coma Scale; DKA: diabetic ketoacidosis; BOHB: beta-hydroxybutyrate; BUN: blood
urea nitrogen; ECG: electrocardiogram.
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