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Tém tit

Bai bao nay tom tat cac hudng dan cua Hiép hoi Pai thao dudng Anh cho Cham soc Noi tra vé
quan 1y nhiém toan ceton; c6 tai https://abed.care/resource/management-diabetic-ketoacidosis-
dka-adults. Tai liéu néu rd rang khi mot ngudi tir 16-18 tudi dwoc doi ngii nhi khoa cham soc thi
nén sir dung hudng dan danh cho tré em va néu ho dugc cham soc boi doi nguoi lon thi nén su
dung hudng dan nay. Huéng din c6 tinh dén bang chimg mai vé viée sir dung phién ban trudc cua
tai liéu nay, dac biét la ty 1¢ ha duong huyét va ha kali mau cao, va khuyén céo rang khi nong do
glucose giam xudng dudi 14 mmol / L, lam giam tdc d6 truyén insulin tir 0,1 xudng 0,05 don vi /
kg / h nén duoc xem xét. Hon nita, mot phan méi di duoc thém vao dé giai quyét viéc st dung
SGLT-2 ¢6 lién quan dén viéc ting nguy co nhiém ceton mau dang duong huyét. Viéc quan Iy tinh
trang nhiém toan ceton & nhitng ngudi bi suy than giai doan cudi hodc dang chay than nhan tao
cling duoc dé cap.

Co gi moi?

e Nhiém toan ceton van la mét tinh trang c6 thé de doa tinh mang. Phién ban trudc ciia huéng
dan nay da duoc sir dung rong rii trén khip Vwong quc Anh va cac noi khac. Tuy nhién,
bang chtng vé su pho bién ctia ha duong huyét va ha kali méu cho thy ring can phai thay
doi.

e Hudng din nay néu rd rang khi mot bénh nhan tir 1618 tudi duogc doi ngil nhi khoa chim
soc thi nén st dung huéng dan danh cho tré em va néu ho duge cham soc boi doi nguoi lon
thi nén st dung hudng dan nay.

e Hudng dan cip nhat nay hién khuyén nghi xem xét giam toc do truyén insulin tir 0,1 xudng
0,05 don vi / kg / gid khi duong huyét giam xudng dudi 14 mmol / L.

e Cac phan moi da duoc thém vao dé giai quyét van dé nhiém toan ceton trong mau khi st
dung thudc trc ché SGLT-2, dai thao dudng typ 2 d& bi nhiém ceton va nhiém toan ceton &
nhirng nguoi bi suy than giai doan cubi hodc dang loc mau.

1. GIOI THIEU

Ké tir khi duoc xuat ban lan dau tién vao nam 2010, huéng dan nay va ban cap nhat duoc xuét ban
vao nam 2013 da duoc ap dung hodc diéu chinh rong rii trén toan Vuong qudc Anh va cac khu vuc
khac trén thé gidi. N6 thuong duoc coi 1a tiéu chuan chim soc. Ciing v6i hudng din cua Hiép hoi
bai thao duong Hoa Ky (ADA)," day van 1a mot trong nhing hudng dan dugc trich dan thuong
xuyén nhit vé& quan 1y nhiém toan ceton. Dén nim 2018, phién ban gbc da duogc truy cap, doc hogc
tai xuong hon 100.000 lan tur cac trang web ciia ABCD va Diabetes UK. Ngoai ra, phién ban ngin
gon dugc xudt ban van nam trong top 10 bai bao duoc tai xudng nhidu nhét tir trang web Y hoc Dai
thao duong trong nhiéu nam. Tai lidu nay da gidi thiéu mot sy thay doi tir quan 1y rdi loan chuyén
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hoa dua trén glucose sang dua trén ceton. Mac du gay tranh cai vao thoi diém do6, nhung dicu nay
da dan dén viéc giai quyet nhi€ém toan ceton nhanh hon va thoi gian ndm vién ngan hon trong cac
cudc kiém tra lap lai.

Khi n6 duoc viét 1an dau tién, trong khi hau hét cac 1o khuyén déu dua trén béng ching, mot sb
khuyén nghi dua trén su dé)ng thuan. Ho dua trén kinh nghiém chung ctia nhém viét. Ké tir do, da
c¢6 thém nhiéu bang ching cho thiy khong chi nhiéu khuyén nghi trong s6 d6 1a phi hop ma con
mot sb khuyén nghi co thé can duoc stra doi.

An ban méi nay nham cap nhat huéng dan sir dung bang chimg da c6 san. O nhiing noi khéc, cac
thay d6i da dugc dé xuat dua trén sy dong thuan cta cac chuyén gia. Nhitng di¢u nay dugc danh
dau trong phan cac khu vyc gy tranh cai.

Céc phién ban tom tat ctia hudng dan dugc thé hién trong Hinh 1 va ca Hinh 2 trong cac tai liéu bd
sung.

uf | The Management of Diabetic Ketoacidosis in Adults

Where individuals aged 16-18 are managed by paediatric teams, the paediatric guidelines should be followed:
https://www.bsped.org.uk/imedia/1943/bsped-guideline-for-the-management-of-children-and-young-people-under-the-age-of-18-years-with-diabetic-ketoacidosis-2021.pdf"

L3
}

-
%‘ L

Diagnostic criteria: all three of the following must be present

= capillary blood glucose above 11 mmol/L

+ capillary ketones above or equal to 3 mmol/L or urine ketones ++ or more

= venous pH less than 7.3 and/or bicarbonate less than or equal to 15 mmoliL

BOX 3: 60 minutes to 6 hours

Aims of treatment:

« Rate offal of mmolLihr O
3 mmolL/hr and blood glucose fall 3 mmlLhr

* Maintain serum potassium in normal range

BOX5:12to 24 HOURS }

Expectation: By 24 hours the ketonzemia arc acidosis should have
resolved. Request serior review ff not improving

Aim:

« Ensure that clinical and biochemical parameters are continuing to

;;V:ﬂ:'vkﬂzs'vmm“vﬂl AT improve or are normal
- 3 — q n 1: Re-assess patient, monitor vital signs  Cartinus IV uid replacemant f not eating and drinii
BOX1: Immediate management: time 0 to 60 minutes * Houty if meter reading Hr') - I ketonasmia has cleared and the person is not eating or drirking,
(T=0 at time intravenous fluids are commenced) = Hourly blood ketones if meter available move to & variable rate infravenous insulin infusion (VRIll) as per
< cann  Venous blood ges for pH, bicarbonate and potassium t 60 minutes, 2 local gucelines
If 1ot be critical care support immediately Weiiand2 hgurw mgr:m(ar - Reassass for complications cf treatment, €.g. fluid cverload, cerebral
Action 4; Further investigations lema

, s : a If potassium 4 ;
Action 1; Commence 0.9% sodium chiorde soluton (use a ~ Capilary and laboratory lucose Sium roplceme G aciors
and ?"”;:;";‘Y- Ifabnarmel after further hour seek immediate senior « Transfer to subcutaneous insulin if the person is eating and drinking

Jarge bore cannula) via & fusion pump  Venous BG

See Box 2for ate of fuid replacement - UgEand FBC i e _ . normaly and biochemisir s nomal
e ey ki  0.9% sodium chloide 1 Lwith poassium chloride over next 2 hours [ R el e e

15 A eETcHa s (ot oeid e Fimum LoXR - 0.9% sodium chiords 1 L vith polassium chloride over nex| 2 hours ; I paramete

made upto 50 ml with0.9% ﬁeam;’ chioride smmmﬂ - MSU + 0.9% sodium chioridz 1 Lwith potassium chloride over next 4 hours :u’f; T:::g‘”‘ venous pH, bcarbonale, polassium, capilery kelones

e e e e T e i - Add 10% glucose 25 mihrifblood glucose falls below 14 mmolL oo clucos

(e at 5 i . - Consider reducing the rate of intravencus insulin infusion o bt e el

time ~ Hourly capilary ketone measurement if avaiable 0.05 units/kgfhour when glucose fells below 14 mmol/L oy
P s et B stz do i dbonasiar a160 More cautious fiuid replacement in people aged 18-25 years, elderly, i S

o Resgiratory rate; tempsrature; blood pressure; pulse; minutes, 2hours and 2 hourly thereafter pregnant, HDU ad [ssolvadgo o BoK

oygensaluration
o Glasgow Coma Scele
o Full linical examinaton

- 4haurly serum eleckolies Action 3: Assess response to treatment
- Continuous cardiac monitoring frequired
- Continuous pulse oximetry if required

Action 6: Idertify and manage preciitaing cause

Insuininfusion rate may need review f
 Capilary ketones not alling by ateast 0.5 mmolLhr
 Venous bicarbanete not ising by at least 3 mmol/L/hr

BOX 6: Resolution of DKA
- Plasma glucose not falling by a: east 3 mmal/Lthr i

- Continue FRIIl il ketones less than 0.3 mmolL., venous pH >7.3 and/or il 1gand drinking and back on
veraus bicarbonzte over 18 mmollL nommal insulin
HDUIlevel 2 facility andlor insertion of central line may be required in following circumstances If ketones are not falling as. check IF DKA not resclved identify and treat the rezsons for failure to respond.
(request urgent senior review) the insulin infusion nd
- Venous pH below 7.1 pump s
- Young people aged 18-25 years , i 5 Transfer to subcutaneous insulin
Eld r? prped = - Hypokalaermia on admission (below 3.5 mmollL) reiincion o 4 Convert to subeutaneous regime when biocherically stable
- Elderly - GCS less than 12 Ifequipment working but response o treatmentis inadequte, increase L
- Pregnant i . X i fusi 1 unithr el (capllary ketonesless then 0.3 mmollL AND pH over7.3) and the
- Heartor kidney failure - Oxygen saturation below 92% on air (Arterial blood gases ATl romaures patentis reacy and adle (o eat. Do not discentinue intravenous
. i required) - Regular obsarvations and Early Warming Score (NEWS2) insulin infusion until 30 minutes after subcutaneous short
- Other serious co-morbidities 8 teg ly ing e : 5
- Severe DKA by following criteria - Systolic BP below 90 mmHg - Accurate fluid balance chart, minmum urine output 0.5 mikghr acting insulin has been given. Conversion to subcutaneous
Blood ketones above 6 mmollL = Pulse over 100 or below 60 bpm ~ Consider urinary isation ifinconfinent ar anuric (not passed urine) insulin should be managed by the Specialst Diabetes Team. fthe
Ve artonats below 5 mmolL - Anion gap above 16 [Anion Gap = (Na™ + K*)— (CI + HCO3)] by 60 minutes 5 = : feam s nat ay local guideines. If the y
= Venous bicarbonate below 5 mmoll . with aiway pr parsistently diagnosed itis essentil they are seen by a member of the spaciaist
vomting team priorto discharge
. if oxygen P st team
saturation lessthan 92%
BOX 2: Initial fluid replacement i el
5 - Consider ECG monitoringif potassium abnormal or corcerns about o

Restoration of circulating volume is priority

Systolic BP (SBP) below 90 mmHg

Likely to be due to low circulating volume, but consider other causes such

as heart failure, sepsis, etc.
Give 500 mls 0.9% sodium chloride solution over 10-15 minutes. If SBP
remains <90 mmHg repeat whilst awaiting senior input. Most people
require between 500-1000 mls given rapidly
Involve the ITU [ critical care team if the SBP remains <90mmHg
after 2 1V fluid boluses

cardiac stalus

CARE. CONNECT. CAMPAIGN,

= DISN
. UK GROUP

gWEDs MBS =g

SCOTLAND

BOX 4: 6 to 12 hours

Aims:

- Ensure clinical and bicchemical parameters
improving

= Continue IV fluid replacement

« Avoid hypoglyczemia

- Assess for complications o treaiment e.g. fluid

Reassess cardiovascular status at 12 hours; further
fluidmay be required

a
ABCS

Check for fluid overload

Once SBP is >90 mmHg, give 1 L 0.9% sodium chloride over the next
60 minutes. The addition of potassium is likely to be required in this

second litre of fluid
Systolic BP on admission 90 mmHg and over
Give 1L 0.9% sodium chloride over the first 60 minutes

overload, cerebrel cecema

- Treal precipitating faciors as necessary

Action 1: Re-assess patient, moritor vital signs

- If patient not improving by crteria in Bok 3, seek
senior zdvice

- Continue IV fluid via infusion pumo at reduced rate

o 0.9% sodium chloride 1 L with KCl over 4 hours

Potassium level (mmoliL) infusion solution o 0.9% sodum chloride vith KC) over 6 hours
>5.5 Nil - Add 10% dextrose 125 misihr if the glucose falls
3555 40 mmoliL. Delow 14 mmollL.
<35 senior review - adaitional potassium required = Consider reducing the rate of iniravenous insulin

infusicn to 0.05 units! kg/hour when glucose falls
oelow 14 mmol/L.

Action 2~ Review biochemical and metabolic:

parameters

= AL6 hours check venous pH, bicarbonate,
potassium, capillary ketones and guccse

= Resolution of DKA s defined at ketones <0.3 mmollL
AND venous oH >7.3 (co not use bicarbonzte s a
marker at this stage)

- Ensure 2 refarral has been made to the diabetes.

team

= If DKA not resolved review insulin infusion (see
BOX 3Action 3)

- IfDKA resolved goto BOX 6

HINH 1. Phac d6 quan Iy nhiém toan ceton
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Diagnostic criteria
All of these must be present to make the diagnosis
D-Blood glucose211 mmol/L or history of diabetes*
(glucose will be <11mmol/L in euglycaemic ketoacidosis)
K-Blood ketones 23 mmol/L or urine ketones 22+
A-pH<7.3 or bicarbonate <15 mmol/L

Management of

DKA

Consider ITU referral if any of the following:

1. Young or elderly or pregnant 2. Heart or liver or kidney failure
3. Severe DKA judged by: blood ketones >6mmol/L or bicarbonate <Smmol/L or pH <7.1 or potassium
A to K & D <3.5 mmol/L or GCS <12 or persistent hypoxia or persistent brady/ tachycardia or anion gap >16
Restore circulatory volume Start insulin therapy
A Airway Omin - Give 500ml of 0.9% sodium chloride ~ * Start fixed rate insulin *MT""‘W
to ) stat doses until systolic BP>90 mmHg mp infusion at 0.1ml/kg/hr Reg| 5;“3’ or
60  « Then give 1000ml 0.9% sodium + Continue patient’s long- ks “’“ti to
-g 60 Continue fluid replacement * Potassium replacement
C Circulation '§ min »' 1 litre of 0.9% sodium chloride with potassium®, over 2 hr * <3.5- senior review
to * Then,1 litre of 0.9% sodium chloride with potassium*,over 2 hr = 3.5-5.5- 40 mmol/|
= ﬁ’ 6hrs . Then,1 litre of 0.9% sodium chloride with potassium*,over 4 hr »>55-no replacement
waba .
S, i & Diabetes .g Continue fluid replacement Monitor for hypoglycaemia
<J13
2 g 6hrs < 1litre of 0.9% sodium chloride with potassium*, over 4 hr » Start 500ml 10% glucose
F  to g Then,1 litre of 0.9% sodium chloride with potassium*,over 6 hr  at 125mi/hr and reduce
E Electrolytes and pH =4 ) po :
3 P 12+ Senior review if DKA persists beyond 12 hours insulin infusion rate by
hrs 50% (0.05ml/kg/hr) when
F Fluid replacement e
Monitoring
G Hourly Glucose * Hourly glucose and hourly ketones

* Bicarbonate & potassium at 1 hr & 2 hr after diagnosis & 2 hourly thereafter
Check infusion rate if:
HbA1C « Ketones not reducing by 0.5mmol/hr
* Bicarbonate not increasing by 3mmol/hr
* Glucose not reducing by 3mmol/hr
+ If glucose <4 mmol/L, follow hypoglycaemia guidelines and ensure fixed rate
insulin infusion is running at 0.05ml/kg/hr if DKA still persists

1 Fixed rate Insulin

J  Clinical judgement DKA Resolution and further management

* DKA is resolved when ketones<0.6 mmol/L and ph>7.3 or bicarbonate>15 mmol/L

K Hourly Ketones +If DKA is resolved, switch to variable rate insulin infusion and seek diabetes specialist
review for further management

and

* Rule out Euglycaemic ketoacidosis and Hyperglycaemic Hyperosmolar State (HHS) in high risk acutely
D Diabetes team referral unwell patients with diabetes (Eg: Pregnancy, those on SGLT-2 inhibitors (gliflozins)

For more information, please review the management of digbetic ketoacidosis in adylts by Joint British Diabetes Societies Inpatient Care Group
HINH 2. Mot vi du vé mét con dudong don gian hoa dé kiém soat bénh nhiém toan ceton - dugc
tao boi Kind Permission of Punith Kempegowda

© BLOELOD

1.1 Chan doan nhiém toan ceton
Tat ca nhitng diéu nay phai hién dién dé chan doan:
'D' - ndng d6 dudng huyét (BG) > 11,0 mmol / L hodc duoc biét 1a mac bénh dai thao duong.

'K'- néng dd ceton trong mao mach hodc trong mau > 3.0 mmol / L hodc ceton ni¢u dang ké (> 2+
trén que nudc tiéu tieu chuan).

'A' - néng d0 bicarbonate < 15,0 mmol / L va / hodc pH tinh mach <7,3.
Dinh nghia ADA hoi khac va né ciing sir dung khoang trong anion nhu mot phan cua tiéu chuan

chan doan dé danh gia mic d6 nghiém trong.! Phuong trinh phd bién nhit dé tinh khoang tréng
anionla ([Na*]+[K*"])-([Cl-]+[HCO ;- ]). ba c6 mot cudc goi dé€ cap nhat huéng dan ADA. 2

1.2 Co s& 1y luan cho thuc hanh hién nay
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1.2.1 Ceton va nhiém toan

Vi sy hiéu bi€t sau sac hon vé sinh 1y va hoa hoc axit-bazo, hién nay nguoi ta da khang dinh 1o
rang do khi mau tinh mach cung véi do ceton mao mach va do glucose 1a chia khoéa dé hudng dan
XU tri nhiém toan ceton.

Dir li¢u tir mot cude khao sat qudc gia dugc thyc hién vao nam 2014 tai Vuong qudc Anh cho thiy
rang 76% céc co s& ¢6 kha ning do ndng do ceton bang cach sir dung xét nghiém tai diém cham
soc. 2 Bao c4o nam 2020 ciia NaDIA 2019 (National Inpatient Diabetes Audit) cho thdy 71,3% hodc
bénh vién st dung may do dudng huyét tir xa (remote/networked glucose meters). ¢ Diabetes UK
cling khuyén nghi sir dung may theo ddi glucose va ceton tir xa trong bao cao nim 2018 cua ho c6
tua dé 'Lam cho cac bénh vién an toan cho nguoi bi bénh dai thao duong'. 2

1.2.2 Nhiém toan ceton ding dwong huyét (euglycaemic ketoacidosis)

Day 1a sy phat trién ctia nhiém toan chuyén hoa ting khoang trbng anion, ceton huyét (> 3.0 mmol
/ L) hogc ceton ni¢u dang ké (tir 2+ tro 1én trén que nudc tiéu tiéu chuan) ¢ nhirg nguoi dugc biét
12 méc bénh déi thdo dudng nhung glucose van binh thudng hodc khong ting dic biét. Cai thién
gido duc cho nhitng ngudi bi bénh dai thao dudng véi ting theo ddi duong huyét va ceton mao
mach tai nha dd dan dén diéu tri mot phén nhiém toan ceton trude khi nhap vién véi miac BG thép
hon khi vao vién. Tinh trang nay duoc diéu tri giéng hét nhu nhiém toan ceton ting dudng huyét.

1. Bat dau ngay 1ap tirc glucose 10% & 125 ml/ h vi glucose <14 mmol / L

Bit dau voi toe do insulin 0,1 don vi/ kg /h

Néu glucose giam mic du dung glucose 10%, hay giam xudng 0,05 don vi / kg / h dé tranh
ha duong huyét

bl

Véi viée sir dung rong rdi nhom thudc e ché SGLT (sodium-glucose cotransporter) (vi du:
dapagliflozin, canagliflozin, empagliflozin, ertugliflozin, sotagliflozin) ¢ nhiing nguoi mac bénh
dai thao duong tip 2 va ngdy cang tang ¢ nhimg ngudi mac bénh tip 1, da lam ndi bat tam quan
trong cua str dung pH va ceton (thay vi cham séc 'lay glucose lam trung tdm' cii hon) dé hudng dan
chan doan va xir tri. Diéu 1 nay la do nguy co phat trién nhiém toan ceton dang duong huyét véi cac
tac nhan nay. ¢ Ty 1& nhiém toan ceton ding dudng huyét trudc khi stir dung rong rdi cac chét tc
ché SGLT cho thay rang né khong phai 13 hiém. 2 Tuy nhién, ty 1¢ nhiém toan ceton lién quan dén
SGLT trong 'thé gidi thuc', tirc 12 bén ngoai dan sb thir nghiém van chua dugc biét dén, nhung c6
thé cao hon dit liéu thu nghiém dé xuét. Didu nay la do su lya chon can than, gido duc va theo doi
nhitng ngudi tham gia thir nghiém ciing nhu cac dinh nghia khac nhau vé nhiém toan ceton dugc
st dung trong cac thur nghi¢m. £-2

Néu tinh trang nhidm toan ceton xay ra khi sir dung thudc rc ché SGLT, nén ngung sir dung
chung. Cac co quan quan ly can duoc biét vé phan tng c6 hai cua thude. O Vuong qubc Anh, didu
nay 1a thong qua hé thdng “Yellow card”. Liéu c6 nén bat dau lai thude khi bénh nhan da hoi phuc
hay khong can duoc thao luan v6i doi ngii diéu tri dai thao duong.

1.2.3 Bénh dai thao duong tip 2 dé nhiém ceton

Nhiém toan ceton khong chi xay ra 0 nhimg nguoi mic dai thdo dudng tip, nhig ngudi mic dai
thao duong tip 2 cling c6 thé phat trién nhiém toan ceton — con goi la ' dai thao dudng tip 2 dé bi
nhiém ceton'. 1 Piéu nay thudng xay ra nhit & nhing nguoi goc Phi-Caribé hodc goc Tay Ban
Nha. Viéc diéu tri tinh trang nay ciing gidng nhu déi véi nhing nguoi bi nhiém toan ceton, nhung
ho thudng giam insulin nhanh chong sau khi tinh trang nhidm toan ceton va tinh trang thuc day
tiém an duoc giai quyét.
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1.2.4 Chan doan phén biét

Diéu quan trong la phai loai trir cac nguyén nhan khac ctia nhieém toan ceton, chang han nhu nhiem
toan ceton do rugu va nhiem ceton do doi (starvation ketosis).

Trong nhiém toan ceton do ruou, nong do glucose binh thudng 1a diém khac biét co ban v&i nhiém
toan ceton - tuy nhién, can khai thic bénh sir can than dé phan biét v6i nhidm toan ceton dang
duong huyet Nhiém toan ceton ma khong kém tang glucose 6 mdt nguoi nghién rugu hau nhu
dugc chan doan 14 nhidm toan ceton do rugu. ! Néu nghi ngd nhiém toan ceton do rugu, thi nén
do p-hydroxybutyrat mao mach chir khong phai do ceton trong nude tiéu vi qué trinh san xut
acetoacetate ¢ thé bi kim ham trong nhiém toan ceton do ruou. Ngoai ra, acetoacetate duoc do
bang que thim nudc ticu.

Nhiém ceton do déi xay ra do thiéu luong carbohydrate va thuong phat trién trong vai ngay. Viéc
hap thy it carbohydrate s& dan dén tiét insulin thap, tiép theo 1a phan giai lipid va nhiém ceton. Nong
d6 ceton co thé ting 1én trén 6 mmol / L. 12 Tuy nhién, do tinh trang nay phat sinh trong mot thoi
gian dai, than s& bu trir toan c6 nghia 14 (mién 14 cac chat dinh dudng khac duoc dn vao) rdi loan
axit-bazo va dién giai thuong ¢ muc tbi thiéu. 1

1.2.5 Kiém tra tai diém chiam soc — point of care testing - POCT ('theo doi
tai giwong')

Cac huéng dan nay khuyén nghi rang viéc quan 1y dua trén xét nghiém POCT cua nhimg ngudi
nhap vién vi nhiém toan ceton. BG thuong duoc kiém tra bang cach sir dung POCT, nhung may do
ceton cam tay hién nay ciing cho phép klem tra 3-beta-hydroxybutyrate, ceton mau qua POCT. Po
ceton mau dai dién cho phuong phap t6t nhat trong viéc theo doi dap tng véi diéu tri. 1 Pa c6 mot
s6 lo ngai vé do chinh xac cia chung, ©* nhién, cho dén nay, khong co tac hai nao dugc béo cdo tir

viéc st dung ching va dir li¢u tir cac may do nay chi la mot trong nhimg phép do gitp dinh huong
liéu phap diéu tri va chan doan sy khoi bénh.

Viéc tiép can v6i khi mau va dién giai hién nay tuong ddi dé dang va c6 sin trong vong vai phut
sau khi 14y mau. Khi mau tinh mach c6 thé duoc st dung mot cach an toan. 1¢-15 Do do, glucose,
ceton va chat dién giai, bao gdm bicarbonate va pH tinh mach, nén dugc danh gi4 tai hodc gan
giwdng bénh bang cach st dung xét nghiém POCT.

Dir liéu cung cap cac khuyén nghi nay néu ra cac van dé quan trong * :

o Nhén vién phai dugc dao tao vé cach sir dung may do BG va ketone POCT phu hop véi
chinh sach xét nghiém tai dia phuong va chimg minh nang luc lién tuc trong viéc st dung
chung.

e May do phai duoc dam bao chit luong nghiém ngat

e Phép do trong phong thi nghiém s& dugc yéu cau trong mot sd trudng hop nhit dinh, ching
han nhu khi may do BG hodc ceton 'nim ngoai giéi han'

 Nhan vién can duoc biét vé cac nhidu anh huong dén may do BG va céc tac dong trudc khi
phan tich nhu tic va sdc ngoai vi.

Hon nita, dao tao ban dau véi cac cap nhat thuong xuyén va / hoac danh gia lai nén dugc thuc hién
cho tat ca cac nhan vién cham soc stc khde st dung thiét bi POCT va dugc quan ly theo hudng
dan ctua phong xét nghi¢m dia phuong. Ngoai ra, may do POCT phai dugc kiém tra thuong xuyén
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bang tai liéu kiém soat chat lugng ndi bo va phai thuc hién dang ky chuwong trinh danh gia chat
luong bén ngoai dé dam bao chirc nang chinh xac cua may do.

Cong nhan rang hau hét tt ca cac don vi hién nay déu c6 thé sir dung may do ceton. Tuy nhién,
huong dan ciing dugc dua ra vé viéc theo doi di€u tri bang cach sur dung toc do tang bicarbonate
va gidm BG nhu céc bién phép thay thé.

2. SU THAM GIA CUA CAC NHOM CHUYEN
GIA VE BENH DAI THAO DPUONG

Nhom chuyén gia vé bénh dai thao dudng phai lun tham gia vao viée cham soc nhiing bénh nhén
nhap vién véi tinh trang nhiém toan ceton. Sy tham gia ctia ho giup rut ngan thoi gian nam vién va
cai thién do an toan 2-2 . Piéu nay thyc hién cang sém cang tbt trong giai doan cap tinh nhung s¢€
phu thude vao hoan canh dia phwong. Phii hgp v6i BPT (Best Practice Tariff) cho nhiém toan ceton,
cac bac si chuyén khoa cting phai tham gia vao viéc danh gia nguyén nhan géy nhiém toan ceton,
quan 1y, xuat vién va theo dai 2'-22. Diéu nay can bao gom viéc danh gia sy hiéu biét vé tinh trang
ctia ngudi bénh dai thao duong cong vdi thai do va niém tin cua ho ciing nhu dam bao cung cap
gido duc co ciu trac. Sy tham gia cta chuyén gia 1 can thiét dé dam bao danh gia thuong xuyén
va cai tién chat lugng lién tuc trong viée thyuc hién cac hudng dan vé nhiém toan ceton. Viéc tiép
nhan, diéu tri va xuét vién nhitng ngudi bi nhiém toan ceton ma khong c6 sy tham gia cia nhom
chuyén gia vé bénh dai thao duong co thé anh huong dén viéc cham soc bénh nhan an toan. Viéc
kiém tra va giam sat thuong xuyén két qua nhiém toan ceton va két qua hoat dong cua cac nhom
chuyén gia va khong chuyén khoa c6 thé khong duoc thyuc hién thuong xuyén. 3

2.1 Céc van dé chung vé quan ly

2.1.1 Quén 1y dich va nhirng thiéu hut

C6 sy thdng nhét chung rang can thiép diéu tri ban dau quan trong nhat trong nhiém toan ceton 1a
bu dich thich hop, sau do 1a dung insulin.

Muc dich chinh cta viéc bu dich nhu sau:

e Phuc hdi thé tich tudn hoan
e Thanh thai ceton
« Diéu chinh sy mat can bang dién giai

Su thiéu hut dich va dién giai dién hinh duoc thé hién trong Bang 1. Vi dy, mot nguoi 16n nang
70 kg bi nhiém toan ceton c6 thé bi tham hut ti 7 L. Nén duge bu béng dich tinh thé. O nhitng
ngudi bi suy than hodc suy tim, cling nhu ngudi gia va thanh thiéu nién, toc do va thé tich bu dich
c6 thé can duoc diéu chinh. Muc dich ctia vai lit dich dau tién 1a dé diéu chinh bat ky tinh trang ha
huyét ap nao, bo sung sy thiéu hut trong long mach va chéng lai tac dong cua bai niéu tham thau
v6i viée diéu chinh réi loan dién giai.

BANG 1. Cac thiéu hut dién hinh trong nhidm toan ceton & ngudi 16n

Nudc 100 ml / kg

Natri 7-10 mmol / kg
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Clorua 3-5 mmol / kg

Kali 3-5 mmol / kg

Loai dich bu ban dau duogc lwa chon 14 natri clorid 0,9%. Nhung mét khi BG giam xubng duéi 14,0
mmol / L, dich tmyén dextrose 10% nén dugc thém vao dé hoat dong nhu chét nén cho insulin, dé
ngin ngira ha dudng huyét. Tai sao nhiing loai dich nay dugc sir dung s& duogc thao luan chi tiét
trong Cdc khu vuc gay tranh cdi .

2.1.2 Li¢u phap insulin

Nén truyén insulin tinh mach té¢ d6 c6 dinh (FRIII: fix rate intravenous insulin infusion) tinh trén
0,1 don vi / kg (xem Bang 2 ). C6 thé can phai udc tinh trong lugng cta ca nhan. Insulin c6 mot
s0 tac dung, nhung nhiing tac dung sau day la quan trong nhat khi di€u tri nhiém toan ceton:

o Uc ché su tao ceton
e Giam BG

e Diéu chinh r6i loan dién giai

BANG 2. Tinh liéu insulin theo can ning

Trong lweng tinh Li'éu insulin méi gio' (don vi) ¢ 0,1 don vi/ kg /h
bang kg néu glucose >14 mmol / L

40-49 4

50-59 5

6069 6

70-79 7

80-89 8

90-99 9

100-109 10

110-119 11

120-130 12

130-139 13

140-150 14
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Trong lugng tinh Liéu insulin mdi gio' (don vi) 6 0,1 don vi/ kg /h

bang kg néu glucose >14 mmol / L
> 150 15 (bat ky lidu nao cao hon mirc nay phai theo 16i khuyén ctia Nhém

chuyén gia vé bénh dai thao dudng)

Trong lugng tinh Li’éu insulin mdi gio' (don vi) 0,05 don vi/ kg / h
bang kg néu glucose <14 mmol / L

40-49 2

50-59 2,5

60-69 3

70-79 3.5

80-89 4

90-99 4,5

100-109 5

110-119 5.5

120-130 6

130-139 6,5

140-150 7

>150 7,5

Dich truyén insulin duoc tao thanh tir 50 don vi insulin hoa tan trong 49,5 ml dung dich natri clorid
0,9% (tic 1a 1 don vi / ml). Bang 2 ho trg tinh todn liéu luwong insulin theo can ning:

Khi glucose giam xudng <14 mmol / L thi ngoai viéc bd sung thém dich truyép dextrose 10%, hay
can nhac giam toc do truyén insulin tinh mach xu6ng 0,05 don vi / kg / h d¢ tranh nguy co phat
trién ha duong huyét va ha kali mau.

2.1.3 Muc tiéu diéu tri chuyén héa

Cac muc tiéu duoc dé xuat la

e Giam ndng do ceton trong mau 0,5 mmol /L /h


https://onlinelibrary.wiley.com/doi/full/10.1111/dme.14788#dme14788-tbl-0002

e Tang bicarbonate tinh mach thém 3,0 mmol /L / h
e Giam BG mao mach 3.0 mmol /L /h
e Duy tri kali tir 4,0 dén 5,5 mmol / L

Néu cac muc tiéu nay khong dat duoc, thi téc dd FRIII nén duoc ting 1én (xem Quan Iy DKA Phan
B, Hanh dong 2).

2.1.4 Tiép tuc insulin nén va tinh mach va nong do glucose tinh mach

Pé dam bao rang ceton duoc dao thai, FRIII nén duoc tiép tuc ciing nhu truyén dung dich natri
clorid 0,9% dé duy tri bu dich. Nhung mot khi BG giam xuéng duoi 14,0 mmol / L, nén thém dich
truyén dextrose 10% dé hoat dong nhu chat nén cho insulin, d ngan ngira ha duong huyét. Thuong
can truyén dong thoi dung dich natri clorid 0,9% va dextrose 10% (Phan B, Hanh dong 2). Khong
nén ngimg insulin va dextrose tinh mach cho dén khi BN an uéng binh thuong.

Doi véi nhitng nguoi da st dung insulin nén tac dung dai, né nén dugc tiép tuc su dung véi licu
lugng thong thuong cta ho. O nhitng nguwdi mdi duge chan doan, nén bat dau sir dung insulin nén
tac dung kéo dai, vai licu 0,25 don vi / Kg tiém dudi da mét lan moi ngay.

2.2 Cac dbi tuong dic biét

Cac doi tugng sau day can y kién chuyén gia cang sdém cang tot va can dac biét chu y dén sy can
bang dich cua ho:

e Nguoi gia

e (o thai

e Thanh nién 18-25 tudi (xem phan phu nio)
e Suy tim hoac than

e Cac bénh dong méc nghiém trong khéc

2.3 Céac cin nhic khac

Phu hop v6i mot s6 khia canh ciia BPT, nhitng ngudi mac bénh déi thdo dudng nhap vién véi nhiém
toan ceton nén dugc giGi thiéu dén nhom chuyén gia dai thao duong trong vong mot ngay. Can tan
dung moi co hoi dé giao duc BN. Pic biét, ho nén dugc tu van v€ cac nguyén nhan gy bénh va
céc triéu chimg canh bao sém. Nhimng diéu can xem xét 1a:

e Xac dinh (cac) yéu t6 thuc ddy, vi du, bénh timg dot hodc bo qua viéce tiém insulin

e Xem xét kiém soat duong huyét thong thudng ctia ho

e Xem xét ky thuat tiém / giam sat BG / thiét bi / vi tri tiém

« Dbi voi nhitng nguoi st dung may bom insulin, hily xem xét viéc str dung thiét bi cta ho
va cung cép chuong trinh dao tao thém vé viée st dung cong nghé do, néu can

« Phong ngira tai phat, vi du, cung cip cac quy tic viét vé ngay 6m

e Hiéu qua cua insulin, vi dy, insulin ctia chinh ho c6 thé hét han hodc bi bién tinh. Diéu nay
nén duoc kiém tra trudce khi sir dung lai

« Danh gia nhu cau va khi can thiét, cung cdp may do ceton cam tay dé sir dung tai nha —
day phai la vi tri mac dinh



e Cung cap s6 lién lac vé cach lién hé v6i nhém chuyén gia dai thio dudng ngoai gio

e Gido duyc cua cac chuyén gia chdm soc sirc khoe vé cach quan 1y ceton mau

e Cung cap mot ké hoach cham séc bang vin ban — cho phép BN ¢6 vai tro tich cuc trong
viéc quan 1y bénh dai thao dudng cua ho, vdi mdt ban sao cua ké hoach nay s€ dugc gui
cho béc si gia dinh cta ho

« Ddi véi nhitng nguoi nhap vién tai phat, thuong co yéu té tam 1y (vi du: rdi loan an udng,
cac r6i loan strc khoe tdm than chua duge chan doan khéc), c¢6 kha nang dugc hudng loi tir
su tham gia ctia nhom stic khoe tAm than chinh thic.

2.4 Nhiém toan ceton tai phat

Nhiing ngu(n bi nhlem toan ceton tai phat nhiéu lan (ttc 1a hon mot dot mdi nam) chlem mot ty 18
dang ké trong so tat ca cac truong hop nhiém toan ceton nhap vién — & Vuong qudc Anh, chiém
66% nhiing nguoi mic bénh dai thao dudng tip 1 va 35% nhimng ngudi mic bénh dai thao duong
tip 2 . 2 Nhiéu nguoi trong s6 nhitng ngudi ndy ¢6 su chdm soc roi rac, nhimg can nhic vé xi hoi,
hanh vi hodc tim 1y can duoc tinh dén. 2¢-25 Cac yéu t6 nguy co khac cia cac dot tai phat bao gdm
gidi tinh nit, tudi vi thanh nién, tinh trang kinh té xa hoi thap va nhap vién nhiém toan ceton trudc
d6. Céc dot nhiém toan ceton tai phat c6 lién quan dén ting nguy co suy giam nhan thic lau dai va
tir vong sém. 2¢-22 Cac chién lugc dé gitip d& cac ca nhan co thé bao gém lién lac qua dién thoai
thudng xuyén, gi6i thiéu chinh thirc dén tam 1y hoc, quan 1y insulin c6 giam sat — vi du, sir dung
cac chat tuong ty insulin tic dung siéu dai.

2.5 Céc linh vyc gay tranh cai

Mic du danh gia 1am sang va muc tiéu diéu tri trong xur tri nhiém toan ceton khong con ban cai,
nhung van con bat dong vé phac dd diéu tri t6i wu. Trong truong hop co so bang ching khong
manh, cac khuyén nghi dua trén su dong thuan va kinh nghiém. Mot s6 diém gay tranh cii hon bay
gi0 s€ dugc xem xét va dua ra cac khuyen nghi thyc hanh t6t. Cac khuyen nghi dugc dua ra dau
tién sau do6 1a co sé 1y luan. Su khéc biét gitta cac hudng dan cuia Hoa Ky va Vuong quc Anh duge
thao luan ¢ nhiing noi khac. 2

C6 mot sb van dé duogc coi 1a 'gdy tranh cii' trong cac phién ban trude cua tai liéu nay, nay da tro
thanh thong 1€ tiéu chuan. Chung da bi x6a khoi phan nay. Nhitng di€u nay nhu sau:

1. Do do pH va bicarbonate trong tinh mach hon la dong mach
. May do ketone trong mau nén dugc st dung cho POCT

3. Dung dich natri clorua 0,9% la chét 1ong dugc khuyén cao lya chon tai phong y té tong
quét (duoc khuyén nghi vi né duoc ban trén thi trudng voi kali clorid pha san, va do do,
tuan theo khuyén nghi cia NPSA)

4. TInsulin nguoi / analogue tac dung kéo dai tiém dudi da nén duoc tiép tuc

Insulin nén dugc dung dudi dang FRIII dugce tinh theo trong luong co thé

6. Khong sir dung lidu insulin mdi (bolus)

b

2.6 Cac khuyén nghi

1. Can nhic giam tdc do truyén insulin xuéng 0,05 don vi / kg / h khi glucose giam xudng
<14 mmol / L

2. Dung dich tinh thé chtr khong phai dung dich keo dugc khuyén khich dé hoi strc dich

3. Dung dich natri clorua 0,9% la loai dich hdi stre dugc chon
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Than trong bu dich & nguoi tré

Str dung bicarbonate khong dugc khuyén khich thuong quy
Phosphat khong nén duge bd sung thudng quy

Téc d6 ha glucose it nhét phai 1a 3,0 mmol /L / h

N w s

1. Cdn nhdc giam toc d¢ truyén insulin xuéng 0,05 don vi / kg / h khi glucose giam xuéng <14,0
mmol / L

Mot cude khao sat qubc gia vé quan Iy nhiém toan ceton theo phién ban trudc ciia hudng din nay
cho thiy ty 18 ha duong huyét (<4,0 mmol / L) va ha kali mau (< 4,0 mmol / L) lan luot 12 27,6%
va 67%. Mic du c6 thé nhiing dleu nay xay ra do 10% dextrose khong dugc bo sung kip thoi, hoac
dich chtra kali khong duoc cung cip dung cach, nhung nguyén nhan chinh dan dén cé hai bat thuong
sinh hoa nay 1a do sir dyng insulin. Do do, khi glucose giam xudng dudi 14 mmol / L, can xem xét
giam toc do truyén insulin tinh mach xudng 0,05 don vi / kg / gio. Day da 1a mot lya chon trong
hudng dan danh cho ‘nguoi 16n ¢ nhiing noi khac, * va mot s6 nghién ctru nhi khoa di goi ¥ riang
tbc do phan giai nhidm toan ceton khong lau hon so véi 0,1 don vi / kg / h. 2-31 Do d6, né ciing
duogc dua vao hudng dan nhi khoa ciia Vuong qudc Anh. 2

2. Dich keo so vdi dich tinh thé?

Mot téng quan cta Cochrane nim 2007 ciing khong ung ho viée sir dung dich keo thay vi dich tinh
thé. 3 Mot tai liéu dong thuan khac nam 2013 dé xuét rang nén tranh dung dich keo khi c6 thé, vi
c6 thé c6 nguy co ting ty 1& tir vong va bénh tat lién quan dén viéc sir dung ching. 3 Vi vay, chiung
t6i khuyén nghi sir dung dich thé tinh thé 1am loai dich ban dau dugc lya chon.

3. Dung dich natri clorid 0,9% hay dung dich tinh thé can bang dé hoi sirc?

D3 ¢ nhiéu tranh luan vé gid tri twong ddi cua hai giai phap nay. 3 Hai thir nghiém ngiu nhién da
so sanh dung dich natri clorid 0,9% véi dung dich Hartmann. 3¢-37 Ca hai déu khong cho thay sy
vuot troi cua loai dich nay so véi loai dich kia vé két qua 1am sang. Gan day hon, mot phan tich
sau phan nhom thir cip cua hai thir nghiém duogc tién hanh trong phong cap ctru cho thiy rang dich
tinh thé can bang co thé din dén phéan giai nhiém toan ceton nhanh hon so vé&i natri clorid
0,9%. * Piéu nay han ché viéc str dung tinh thé & nhitng méi trudng c6 kha ning tiép can tinh mach
trung tim va nong do kali cao hon c6 thé duoc cung cap. *Két qua ctia mot danh gia c¢6 hé thong
vé viéc lua chon loai dich thé tinh thé trong cac truong hop ting dudong huyét cip ctru dang duoc
chd doi. 22 Cho dén lac d6, chung téi tiép tuc khuyén nghi rang natri clorid 0,9% véi kali clorid pha
san la dung dich mic dinh dé hoi stc dich vi né tudn thi cac khuyén nghi cia NPSA. Hon nita, cac
chuyén gia va bac si dai thao duong co nhiéu kinh nghi¢m trong viéc st dung an toan loai dich
nay. Chung t6i ciing nhan thay rang nhidu don vi ICU s& thich sir dung céc tinh thé can bang nhu
dung dich Hartmann. Diéu nay c6 thé chap nhan duoc véi diéu kién cac chinh sach dia phuong
duoc tuan thu dé sir dung an toan kali clorua bo sung (Bang 3 ).

BANG 3. Uu nhuogc diém cta dung dich tiém truyén
Dung dich Thuan lgi Nhugc diem
truyén

0,9% natri

clorua e  Nhiéu thap ky kinh nghiém 1am sang e Nhiém toan chuyén héa ting
e Sén co trong cic khoa 1am sang clo mau, ¢ thé gy co tiéu
e (6 ban san trén thi truong loai da tron dong mach than dan dén

san véi kali & n@)ng do can thiét, 20
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Dung dich Thuén loi Nhugc diém
truyén

mmol / L (0,15%) hodc 40 mmol / L thiéu niéu va 1am cham qua
(0,3%) trinh phan giai toan

e  HOJ tro thuc hanh an toan véi kali tiém
(tudn thu NPSA (canh bao NPSA

2002))
Dung  dich . 2 A 13X A - o , .,
Hartmanns e Tinh vthe can bang it gdy nhiém toan e Khong da kali néu st dung
chuyén hoa tang clo mau mdt minh

e Khong c6 sin trén thi trudng
loai tron sin kali day du. B6
sung kali trong cac khoa lam
sang tong quat 1a khong an
toan. (Canh bao NPSA 2002)

e Khong quen thugc va khong
thuong xuyén dugc luu gilt

tai cac khoa phong

4. Toc do bu dich?

Trong nhiéu nim, ngudi ta lo ngai rang viéc bu dich nhanh chéng c6 thé din dén phu ndo ¢ tré em
va thanh nién. Cho dén nim 2018, khong c6 thir nghiém dbi chimg ngau nhién nao ton tai dé huong
dan viéc ra quyét dinh trong linh vic ndy. Tuy nhién, mot thir nghiém 16n, ngau nhién c6 d6i ching
gém 1389 dot nhiém toan ceton da chon ngiu nhién tré em tir 0 dén 18 tudi dung dung dich natri
clorid 0,45% hoic 0,9% bu nhanh hay cham (tirc 14 thir nghiém giai thira 2 x 2). % Chéc chin rang
cac tac gia nay khong tim thay sy khac biét vé két cuc than kinh & tré em bi nhidm toan ceton dugc
diéu tri b?lng cach diéu chinh thé tich nhanh va cham hon hodc sir dung natri clorid 0,9% so véi
0,45%. Nguoi ta cam thiy rang sy phét trién cua phu nio 1a da yéu t6, nhung thuong mang tinh
chat riéng (idiosyncratic). 4

5. Bicarbonat tinh mach?

Diéu tri bang insulin va bu dich diy du s& giai quyét tinh trang nhiém toan trong DKA, va viéc st
dung bicarbonate khong dugc chi dinh. #2-% Nhiém toan c¢6 thé 1a mot phan tng thich tng vi n6 cai
thién viéc cung cap oxy dén cac mo bang cach gy ra su dich chuyén sang phai cia dudng cong
phan ly oxy. Qua nhiéu bicarbonate c6 thé 1am ting ap sudt riéng phan CO, trong dich ndo tuy
(CSF)vaco thé dan dén tang nhiém toan dich ndo tiy mot cach nghich 1y. 2 Ngoai ra, viéc sir dung
bicarbonate trong nhiém toan ceton c6 thé lam cham su giam ti lactate:pyruvate va ceton trong mau
S0 vOi truyén tinh mach natri clorid 0,9%. £ Déi ICU déi khi c6 thé sir dung bicarbonate tinh mach
néu d6 pH van thap va inotrope duoc chi dinh.

6. Su dung phosphat tinh mach?
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Nong d6 photphat thuong dugc thuc hién theo tiéu chuan khi 'hd so xuwong' (bone profile) duoc yéu
cau. Mic du nong d6 ban dau trong huyét thanh co vé binh thuong, nhung sy suy giam ndi bao
dang ké c6 nghia 1a sy thiéu hut phosphate toan co thé trong nhiém toan ceton la dang ké, trung
binh la 1 mmol / kg thé trong. Thiéu phosphat tram trong co thé lam trim trong thém tinh trang suy
h6 hap, 1am rdi loan nhip tim va gay tidu co van. Néu co bat ky dau hiéu nao trong sé nay thi viéc
do ludng va bo sung photphat nén dugc xem xet theo hudng dan cua dia phuong. 2% Tuy nhién,
noi chung, khong c6 bang chung vé loi ich ctia viée bd sung phosphate thudng quy. ¥ Do d6, chiung
t61 khong khuyén nghi bo sung phosphate thudng quy.

7. Toc do ha dwong huyét nén la bao nhiéu?

Dir li¢u tir cac nghién ctru duge cong bd vao nhimg nam 1970 *-# cho thay rang viée s dung
truyen insulin liéu thap (tc 12 0,1 don vi / kg / gio) dan dén muc dudng huyet giam xudng & cing
tdc d6 so véi insulin lidu cao trong nhiéu thap ky trude, voi mirc dudong huyét giam khoang 50% —
60% trong 4 gio dau tién. Nguy co ly thuyet ve su thay d6i tham thau 16n do su thay d6i nhanh
chong cua glucose huyét trong 1a rat hiém trong nhidm toan ceton, va do d6 d6 an toan cua viéc st
dung 0,1 don vi / kg / h cao hon bat ky nguy co nao.

2.7 Cac bién chirng cuia nhiém toan ceton va cach diéu tri
1. Ha kali mau va tang kali mau

Do mét nude, thiéu insulin va nhiém toan chuyén hoa, ting kali huyét nén duoc tim kiém khi chan
doan ban dau nhiém toan ceton. Trong mot cudc khao sat qudc gia cia Vuong qudc Anh 283 ngudi
dugc diéu tri voi 4n ban nam 2013 cua hudng dan nay, luong kali nhap vién trung binh (+ SD) 1a
4,8 (+ 1,0) mmol / L. Ha kali mau va ting kali mau 13 nhiing tinh trang c6 thé de doa tinh mang
trong qué trinh diéu tri nhidm toan ceton. Do nguy co ton thuong than cp trudc than lién quan dén
mat nude nghiém trong, khuyén cdo khong ké don kali khi hdi sirc dich ban dau hodc néu nong do
kali huyét thanh van trén 5,5 mmol / L. Nong d6 kali huyét thanh binh thuong hodc tham chi ting
cao c6 thé duge nhin thdy do sy chuyén dich ngoai bao cua kali trong tinh trang toan, va diéu nay
phan anh rat kém téng luong kali du trit. Tuy nhién, kali hdu nhu s& luén giam khi nhidm toan ceton
duoc diéu tri béng insulin va khao sat & Anh cho théy 67,1% bi ha kali mau (<4,0 mmol / L) sau
24 gid sau khi nhap vi¢n. £

Do do, nguoi ta khuyen c4o rang dung dich natri clorid 0,9% véi kali 40 mmol / L (pha san) dugc
chi dinh mién la nong d¢ kali huyét thanh duéi 5,5 mmol / L va nguoi bénh dang di tiéu. Néu nong
d6 kali huyét thanh giam xuong du6i 3,5 mmol / L, ché do diéu tri kali can duoc xem xét lai. Khi
can bang dich cho phep, co thé tang toc do truyen dung dich natri clorid 0,9% voi kah 40 mmol /
L. Néu khong, sé can truyen kali ddm dic hon va dé dam bao thuc hanh an toan, tit ca cac khia
canh cta viée sir dung né phai tuan theo hudng dan cta dia phuong va qubc gia. 5!

Ngoai viéc bu khong dﬁy du, nguyén nhan chinh dan dén ha kali mau 1a viéc s dung insulin. Do
do, khi glucose giam xudng dudi 14 mmol / L, can xem xét giam toc do truyén insulin tinh mach

xudng 0,05 don vi / kg / h.

Céan dam bao rang co cic protocol riéng, cho phép str dung cac dung dich kali ddm dac mot cach
an toan. Diéu nay c6 thé yéu cau chuyén sang moi trudng cham soc Cap 2 hodc Cap 3.

2. Ha dwong huyét

BG c6 thé giam rat nhanh khi tinh trang nhiém toan ceton dugc diéu chinh va mot sai lam phé bién
1a @ cho BG giam xuong murc ha duong huyét. Trong cudc khao sat quic gia ciia Vuong quéc Anh
trén 283 nguoi duoc diéu tri v6i 4n ban nam 2013 ctia hudéng dan nay, duong huyét da giam xudng
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< 4,0 mmol / L & 27,6% s6 nguoi. * Ha duong huyet nghiém trong (turc la can su trg' giup cua bén
thir ba) ciing lién quan dén viéc tang thoi gian nam vién, roi loan nhip tim, t6n thuong ndo cap tinh
va tir vong. ** Nguyén nhan chinh dan dén ha duong huyét 13 sir dung insulin. Vi véy, ngoai viéc
bat dau dung dextrose 10% cung voi dung dich natri clorid 0,9%, khi glucose giam xu6ng duoi 14
mmol / L, cin xem xét giam toc d6 truyén insulin tinh mach xudng 0,05 don vi / kg / h.

3. Phu ndo

Cac triéu chl'rng gay ra phl‘l ndo tuong dbi khoéng phé bién & nguoi 16n, mac du co thé xay ra 0
nhimg nguoi thé chat gdy hodc ¢ nhitng nguoi tre tudi. Phu ndo khong triéu ching c6 thé 1a hién
tugng phod blen va c6 thé ton tai trudc khi bat dau diéu trj. 45 Nguyén nhén chinh xac cua hién
tugng ndy van chua duogc biét. Chic chin rang mot thir nghiém ngau nhién 16n c6 d6i chimg gitra
dung dich natri clorid 0,9% so v&i dung dich natri clorid 0,45%, mdi lan dugc cho nhanh hodc
cham, cho thay khong c6 su khac biét vé ty 18 phat trién ton thuong than kinh. 2 Do dé, n6 c6 thé
1a mot phan tng dic trung ddi véi t6n thuong chuyén hoa va diéu tri tlep theo. Tuy nhién, bat ky
su suy glam nao trong thang diém Hon mé Glasgow déu can duoc diéu tri va chyp hinh anh khan
cap. Néu nghi ngd c6 phi ndo, nén bit dau diéu tri khan cdp bang mannitol hodc nudc mudi wu
truong dé gay chuyén dich dich tham thau va khong dugc tri hodn trong khi chd chyp hinh anh. 2

4. Cdc bién chirng khdc

Mot s6 bién chimg khéc ¢6 thé xdy ra v6i mot s6 bién chimg tuwong ddi pho bién, thuong nhe va dé
diéu tri. Tuy nhién, mot sb bién chiing khac co thé nghiém trong hon. Chiing bao gdm sy ‘phat trién
ctia bénh huyét khéi tinh mach, dic biét néu sir dung catheter tinh mach trung tam. Ton thuong
than cap thodng qua c6 thé xay ra & 50% nguoi lon. * Cac bién chiig hiém gap khac bao gém phu
phéi; ting men tuy, c6 hodc khong c6 viém tuy cip; bénh co tim; tidu co van; va xuat huyét tiéu
hoa. #

2.8 Xir tri nhiém toan ceton & nguoi suy than giai doan cudi hoic
dang loc mau

May man thay, ddy 1a mot sy xuét hién tuong d6i hiém. Co rét it dix lidu vé viéc quan ly nhiém toan
ceton trong tnrong hop nay. -3 Sy thiéu thanh thai insulin & than ¢ nghia 1 nhiém toan ceton it
xay ra hon nhiéu. N6 cling co thé khé xéac dinh vi nhiém toan chuyén hoa man tinh lién quan dén
bénh than mén tinh tién trién (giai doan 4 va 5). Dix lidu gan day cho thdy rang nhimng nguoi co
biéu hién nhiém toan ceton v&i bénh than giai doan cudi c6 nong do B-hydroxybutyrate thap hon,
murc glucose va khoang trbng anion cao hon so v&i nhiing ngudi c6 chirc nang than duoc bao
ton. Bicarbonate va pH khong khac nhau c6 y nghia. ** Khi nhiém toan ceton xay ra trong bénh
than giai doan cudi, can phai xem xét mot sd van dé.

2.8.1 Bu dich

Khong c6 kha ning phat trién bai niéu thim thau c6 nghia 13 ting duong huyét lién quan dén loc
mau va nhidm ceton ¢ thé xay ra ma khong bi mat nude nhidu. Bbi canh hdn hop ctia nhidm toan
ceton va tang duong huyet tang ap luc thim thau cling ¢o thé xay ra do truong luc huyet thanh
cao. % Ngoai ra, thé tich ndi mach tuan hoan c6 thé ting 1én cung véi thé tich noi bao dugc phan
giai khi glucose va nhiém toan ceton duoc binh thuong hoa. Do dé, cé thé khong can bu dich ¢
nhitng ngudi suy than giai doan cudi hodc nhitng nguoi dang loc mau. Tuy nhién, dbi voi nhitng
ngudi duogc coi 1a giam thé tich mau, ¢ thé dung 250 ml (0,9% natri clorid hodc 10% dextrose)
voi cac danh gia 1am sang thuong xuyén.

2.8.2 Piéu tri bang insulin
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Dbi vi nhitng nguoi bi suy than giai doan cudi hodc nhimg nguoi dang loc mau, thay thé insulin
1a phuong phép diéu tri chinh. Piéu nay nén dugc cung cip dudi dang FRIII voi toc do ban dau 1a
0,1 don vi / kg / h, nhung c6 thé can tang 1én néu khong dat duoc téc do giam glucose theo yéu
cau. Tuy nhién, viéc than khong ddo thai insulin s& 1am ting nguy co ha duong huyét. Tuy nhién,
téc d6 giam glucose ciing gidng nhu & nhimg ngudi co chirc nang than duge bao ton - nghia 1a 3,0
mmol / L / h. Néu téc d6 giam nhanh hon, hodc glucose giam xudng < 14,0 mmol / L thi can xem
x¢t giam tde do truyén insulin tinh mach xuéng 0,05 don vi/kg/h.

2.8.3 Kali

Thudng khong can bd sung kali vi thiéu bai niéu thim thiu c6 nghia 13 mét kali it hon dang ké so
v6i nhitng ngudi ¢6 chire nang than dugc bao ton. Tuy nhién, tinh trang nhiém toan c6 thé dan dén
tang kali huyét dang ké, va diéu nay thuong xdy ra hon & nhitng ngudi bi suy than. 3 Trong truong
hop nay, theo ddi monitoring tim lién tuc 12 diéu can thiét, va doi cham soc quan trong hodc chuyén
khoa than nén tham gia dé xem xét viéc chay than nhan tao / loc mau khéan cép.

3. CACH CHAM SOC TOAN CETON

Nhiém toan ceton 13 mot cap ciru ndi khoa véi ty 16 tan tat va tir vong dang ké. N6 can dugc chan
doan kip thoi va quan ly chuyén sdu. Nhom chuyén gia vé bénh dai thdo duong phai ludn tham gia
cang som cang tot va 1y tuong nhit 13 trong vong 24 gid vi diéu nay da dugc ching minh 1a ¢6 lién
quan dén trai nghiém t6t hon cho BN va giam thoi gian luu tri. &

Trong trudng hop thanh thiéu nién tir 1618 tudi duge quan 1y bai cac doi y té ngudi 16n do sy sip
xép cua dia phuong, thi viéc quan 1y ho bang cach sir dung cac huéng dan danh cho ngudi 16n tai
dia phuong ma cac nhom di quen thudc duge coi 1a phu hop hon 1a sir dung cac hudng dan danh
cho tré em c6 thé khong quen thudc.

Khi cac bénh nhén trong do tudi 16-18 duoc quan ly boi cac déi nhi khoa, can tuan thu cac huong
dan vé nhi khoa.

3.1 bBanh gia mtc do nghi€ém trong

Sy hién dién ctia mot hodc nhiéu dicu sau dy c6 thé cho thay nhiém toan ceton nghiém trong:

e Ceton mau trén 6,0 mmol / L

e  Mirc bicarbonate du6i 5,0 mmol / L

e Do pH tinh mach / dong mach duéi 7,0

e Ha kali mau khi nhap vién (dudi 3,5 mmol / L)

e GCS thap hon 12 hoic AVPU bét thuong

e Do bio hoa oxy dudi 92% trong khong khi phong (gia st chitc ning hé hap nén binh

thuong)

e HA tam thu dudi 90 mm Hg

e Mach trén 100 hoac dudi 60 lén/phﬁt

o Khoang tréng anion trén 16 [Khoang cach anion =(Na* + K *) - (Cl- + HCO ;-)]
Néu c4 nhan c6 bat ky dau hiéu nao trong sé nay, can bat dau hoi stc va diéu tri ngay lap tuc, dong
thoi &p dung mot ché do theo doi chuyén sau. Tuy thude vao hoan canh dia phuong, nhitng cé nhan

dap trng céc tiéu chi vé mirc d nghiém trong hodc nhitng ngudi can theo doi chuyén sau nén dugce
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béc si tu van xem xét va xem xét dé gidi thiéu nhanh chong dén maéi truong Cap 2 / HDU (High
Dependency Unit), hodc néu bénh nhan d6 khong cai thién sau cic bién phdp hdi sic ban
dau. © Ciing ¢6 thé can xem xét nguyén nhan ngoai khoa ddi véi tinh trang xau di. Néu can phai
phau thuat, s& can c6 mot cude thao luan da chuyén khoa cép cao khan cép vé thoi gian tbi uu dé
phau thuat.

O nhing bénh nhan st dung may bom insulin, néu can chuyén sang Cap 2 / HDU hoic ITU, thi
may bom phai dugc dung lai, 1ay ra va cat gir an toan.

Viéc st dung theo ddi dudong huyét nhanh (vi duy, Freestyle Libre ® , Dexcom G6 ®, v.v.) trong
nhirng trudng hop nay khong duoc biét dén. Can phai 1am thém dé xac dinh cong dung cta ching
trong trudng hop bénh ning. Cac dit lidu nay c6 thé duoc dé lai cho dén khi c6 sin, nhung khong
nén st dung dit lidu tir chiing dé hudéng dan diéu tri.

Vi du vé insulin tinh mach va phac dd truyén dich dugc trinh bay trong Phu luc 2 .

4. 0-60 phit: QUAN LY NGAY LAP TUC KHI
CHAN POAN

T = 0 tai thoi diém bat dau truyén dich tinh mach. Néu c6 van dé véi viéc tiép can tinh mach, can
yéu cau ho tro tir ICU ngay lap tic.

4.1 Muc tiéu

e Khoi déu v6i dung dich natri clorid 0,9% IV

« Bit ddu FRIII, nhung chi sau khi bu dich da duoc khoi dau

e Thiét 1ap ché do giam sat phi hop; thudng do BG hang gio va do ceton hang gio, kém kali
va bicarbonate huyét thanh / mau it nhit mdi 2 gid trong 6 gid dau tién

o Danh gia lam sang va sinh hoéa cia BN

e Tham gia v6i nhom chuyén gia vé& bénh dai thao dudng ¢ giai doan sdm nhét cé thé

o Xem x¢ét gidi thiéu dén moéi trudng Cap 2 / HDU néu dap Gng cac tidu chi vé mirc d6 nghiém
trong hodc néu khong cé san cac phuong tién dé giam sat chuyén sau

4.2 Hanh dong 1 — Tiép can duong tinh mach va kiém tra ban
dau

e ABC nhanh (Puodng tho, Ho hap, Tuan hoan)

e Catheter IV 16n va bat dau bu dich IV (Xem Hanh dong 2)

e Danh gia lam sang

e Tan s6 ho hap, nhiét do, huyét ap, mach, d6 bao hoa oxy

e Thang diém Hon mé Glasgow: mot BN ngu ga trong bdi canh nhidm toan ceton 14 dang lo
ngai nghiém trong, va BN d6 can dugc déanh gia cham séc quan trong. Xem xét dat sonde
da day dé bao vé duong thd dé ngan chan hit sic

e Kham lam sang day du
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Céc kiém tra ban dau nén bao gom nhiing di€u sau:

o Ceton mau

e Glucose mao mach

Glucose huyét trong tinh mach

e Uré va chit dién giai (bao gdm ca phét phat néu can)

e Khi mau tinh mach

« Tong phan tich té bao mau

e Cay mau (néu nghi ngd nhiém tring)

e Diéntam d6

e X quang phoi néu cé chi dinh ldm sang

e Phan tich nudc tiéu va ciy nudce tiéu

e Monitoring tim lién tuc

e Do SpO2 lién tuc

o Xem xét nguyén nhan thuc day va diéu tri thich hop

e Thiét lap thudc thong thudng cho bénh dai thao dudng

e Thu thai & phu nit trong do tudi sinh dé

e  Xét nghiém COVID-19 — dic biét & nhitng ngudi khong duoc biét 1a ¢6 bénh dai thao
duong truoc day.

4.3 Hanh dong 2 — Phuc hoi thé tich tuan hoan

Danh gia mirc d6 nghiém trong cua tinh trang mat nudc bang cach st dung mach va huyet ap. Theo
huéng dan, 90 mm Hg co thé duoc st dung nhu mot thude do mat nude nhung can tinh dén tudi
tac, gi6i tinh va thudc dung ddng thoi.

4.3.1 HA tam thu khi nhap vién dudi 90 mm Hg

Tut huyét 4p c6 kha ning 1a do khdi lugng tuan hoan thap, nhung cin xem xét cac nguyén nhin
khac nhu suy tim va nhiém trung huyeét.

e Cho 500 ml dung dich natri clorid 0,9% trong 10—15 phut. Néu HA tam thu (SBP) duy tri
dudi 90 mm Hg, diéu nay co thé duoc lap lai trong khi dudng truyén 16n. Trong thuc té,
hau hét cac ca nhan can tir 500 dén 1000 ml dugc cung cap nhanh chong.

e Néu khong co cai thién vé mat 1am sang, hdy xem xét lai cac nguyén nhan khac giy ha
huyét ap va tim kiém danh gia cap cao ngay lap tirc. Can nhéc hoi chan ITU / nhom chim
sOc quan trong.

e Khi HATT trén 90 mm Hg, hay bu dich nhu hinh dudi day.

4.3.2 HA tam thu khi nhip vién 90 mm Hg tré lén
Bang 4 phéc thao mot ché do bu dich dién hinh cho mot nguoi 16n 70 kg trude day khoe manh. Day

chi 1a mot huéng dan minh hoa. Téc do truyén cham hon nén dugc xem xét & ngudi tré (xem Cac
khu vuc tranh cai).

BANG 4. So luge vé mot phac d6 bu dich dién hinh cho mot ngudi 16n 70 kg trude day khoe manh
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Loai dich Lwong dich

0,9% natri clorua 1 L ¢ 1000 ml trong gio dau tién
0,9% natri clorua 1 L véi kali clorua 1000 ml trong 2 gid tiép theo
0,9% natri clorua 1 L véi kali clorua 1000 ml trong 2 gid tiép theo
0,9% natri clorua 1 L véi kali clorua 1000 ml trong 4 gio tiép theo
0,9% natri clorua 1 L véi kali clorua 1000 ml trong 4 gio tiép theo
0,9% natri clorua 1 L véi kali clorua 1000 ml trong 6 gio tiép theo
Ghi chu
o Danh gid lai tinh trang tim mach lac 12 gio 1 bat bude, dich truyén thém co6 thé duge chi
dinh.
e Kali clorua c6 thé dugc chi dinh néu hon 1 L natri clorua da dugc cung cap dé hoi stic cho
nhting BN bi ha huyét ap.

4.4 Than trong trong cac nhom sau:

o Thanh nién tir 18-25 tudi

e Nguoi gia

o (6 thai

e Suy tim hodc than

e Cac bénh dong mic nghiém trong khac

Trong nhitng tinh hudng nay, viéc nhap vao khu vuc chdm séc Cap 2/ HDU nén dugc xem xét.Dich
truyén nén dugc bu mot cach than trong.

4.5 Hanh dong 3 — Bu kali

Ha kali mau va tang kali mau la nhirng tinh trang de doa tinh mang va thuong gap trong nhiém toan
ceton. Kali huyét thanh thuong cao khi nhép vién (mdc du tong luong kali trong co thé thap) nhung
giam manh khi diéu tri bang insulin. Giam sat thuong xuyén 1a bit budc (Bang 5).

BANG 5. Ché d6 bu kali duogc dé xuit

Mikc kali trong 24 gio' dau tién Bu Kkali tinh bing mmol / L ciia
(mmol / L) dich truyen
Trén 5,5 Khong

3,5-5,5 40
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Mikc kali trong 24 gio dau tién Bu kali tinh bing mmol / L ciia

(mmol /L) dich truyén
Duéi 3,5 Danh gi4 chuyén siu vi cdn cung cap thém kali

(xem phan céc bién chimg nghiém trong)

4.6 Hanh dong 4 — Bit dau truyén insulin tinh mach toc do cb
dinh

e Néu ngudi d6 khong thé cho biét trong lugng ctia ho hodc khong c6 san, hiy wdc tinh nd
bang kilogam

o Néu la phy nit mang thai, hiy st dung can niang hién tai ctia c¢6 4y va goi thém tro gitp san
khoa cép cao ngay lap tic

 Bit dau FRIII lién tuc thong qua mot may bom truyén dich. Thude nay duogc lam tir 50 don
vi human soluble insulin (Actrapid ®, Humulin S ® ) dugc pha v6i dung dich natri clorid
0,9% cho du 50 ml. Tét nhat, thude nay nén duge cung cap dudi dang giai phap 1am sin

e Truyén voi téc do cb dinh 0,1 don vi / kg / gid (tirc 1a 7 ml / gio néu can ning 1a 70 kg)
(xem Bang 3)

 Chi tiém bép insulin liéu bolus (stat) (0,1 don vi / kg) néu c6 su cham tré trong viéc thiét
lap FRIII

e Néu BN thuong ding insulin nén tac dung kéo dai (vi du: glargine, degludec, detemir hozc
insulin isophane ctia ngudi), hiy tiép tuc diéu nay & lidu thong thudng va thoi gian binh
thuong

e Insulin c6 thé dugc truyén ciing dudng voi dudng truyén bu dich voi didu kién phai sir dung
dau nbi chit Y v6i van mot chidu chdng siphon (one way, anti-siphon valve) va da dat mot
duong truyén 16n. Tuy nhién, 2 dudng truyén IV 16n 1a khon ngoan.

5. 60 phut — 6 gio
5.1 Muc tiéu

e Loai bo ceton mau va ngan chan qua trinh tao ceton

o Pat duoc téc do giam ceton it nhét 0,5 mmol /L /h

e Trong truong hgp khong c6 may do ceton, bicarbonate nén tang 3,0 mmol / L / h va BG
nén giam 3,0 mmol /L /h

« Duy tri kali huyét thanh & muc binh thudng

e Trénh ha duong huyét

e Xem xét gi6i thiéu dén méi trudng chiam séc Cip d6 2 (HDU) néu dap tng céc tiéu chi vé
mirc d6 nghiém trong sau khi hdi sirc ban dau hoic néu khong co sin cac phuong tién dé
theo do6i chuyén sau
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5.2 Hanh dong 1| — Pénh gia lai va theo ddi cac dau hiéu quan
trong

o Trong thoi gian ndy, cac BN nén duoc theo doi ban dau hang gio dé dam bao rang dang
tién trién tot trong viéc giam nong do ceton va / hoic glucose

o Can nhic dat 6ng thong tiéu néu BN tiéu khong ty chii duoc hodc khong tiéu duge (tic 1a
khong c6 nude tiéu trong vong 60 phut)

o Can nhéc viéc dat éng thong mii-da day néu nguoi bénh bi chudng bung hoac ndn lién tuc

e Néu do bdo hoa oxy giam thi tién hanh do khi mau dong mach va yéu cau chup X quang
phoi lap lai.

e Quan sat thudng xuyén va 1ap biéu d6 Piém canh bao som (EWS) khi thich hop

e Thuong xuyén dénh gia thang diém Hon mé Glasgow, néu diém nay giam xudng thi nén
xem xét chup anh ndo khan cép

e Duy tri biéu do can bang chit 16ng chinh xac, lugng nudc tiéu tdi thiéu khong dugc dudi
0,5ml/kg/h

e Theo ddi tim lién tuc & nhitng ngudi bi nhiém toan ceton ning

« Cung cap heparin trong luong phan tir thip du phong theo huéng dan ctia NICE ¢!

5.3 Hanh dong 2 — Xem lai cac thong sd chuyén hoa

e Do ceton mau va duong huyét mao mach hang gio (Luu y: néu may do ghi 'BG trén 20
mmol / L' hodc 'Hi', mau tinh mach phai dugc giri dén phong xét nghiém hang gio hoic do
bang cach sir dung mau tinh mach trong méay phan tich khi mau cho dén khi nong d6 glucose
mau nam trong giGi han do ciia may POCT)

o Cac két qua do duong huyét hang gid nén duoc ghi truc tiép vao hé thong bénh 1y cua bénh
vién. Trong truong hop khong thé thuc hién duoc didu nay (vi du, v6i cac may do duong
huyét khong ndi mang), két qua phai duogc ghi lai trong ghi cha

e Xem lai dap Gmg v&i FRIII hang gio bang cach tinh toan tdc d6 thay doi mirc giam ceton
(hodc tang bicarbonate hoac giam glucose)

e Danh gia sy phan giai ctia nhiém toan ceton

a. Néu co két qua do ceton trong mau va ceton trong mau khong giam it nhat 0,5 mmol
/ L/ h, hily goi bac si lam sang dé tang toc do truyén insulin 1én 1,0 don vi / h mdi
gid cho dén khi ceton giam ¢ toc d6 muc tidu (ciing kiém tra bom tiém insulin co
hoat dong va duoc két ndi khong, ciing nhu luong thé tich insulin con lai trong may
bom c6 ding khong) *

b. Néu khong c6 may do ceton mau, hiy dung bicarbonat tinh mach. Néu bicarbonate
khong tang it nhit 3,0 mmol / L / h, hiy goi bac si 1am sang dé tang tdc do truyén
insulin 1én 1 don vi / h, ting dan hang gio' cho dén khi bicarbonate ting véi toc do
nay *

c. Hodc sir dung glucose huyét twong. Néu glucose khong giam it nhéat 3,0 mmol /L /
h, hily goi bac si 1am sang dé ting toc d6 truyén insulin thém 1,0 don vi / gio, ting
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dan hang gid cho dén khi glucose giam ¢ téc do nay. Muc d6 glucose khong phai
12 mot chi s6 chinh xac dé phan giai toan trong nhiém toan ceton, vi vdy viéc phan
giai toan phai dugc xac minh bang phan tich khi mau tinh mach *
e Do khi mau tinh mach dé tim pH, bicarbonate va kali & 60 phit, 2 gio va mdi 2 gid sau d6
e Néu kali nim ngoai pham vi tham chiéu (4,0-5,5 mmol / L), hiy danh gid mic d6 thich
hop ctia viéc bu kali va kiém tra hang gio. Néu né van bat thuong sau mot gid nita, hiy tim
kiém 16i khuyén y té cdp cao ngay lap tirc (xem Hanh dong 3)
e Tiép tuc FRIII cho dén khi két qua do ceton dudi 0,6 mmol / L, pH tinh mach trén 7,3 va /
hodc bicarbonate tinh mach trén 18 mmol / L (xem phan C)
o Khong dua vao d6 thanh thai ceton trong nudc tiéu dé chi ra sy phan giai ciia nhiém toan
ceton vi chiing s& van con khi tinh trang nhidm ceton di dugc giai quyét 14
e Néu glucose giam xuéng dudi 14,0 mmol / L, bat dau dung glucose 10% & 125 ml / h ciing
v6i dung dich natri clorid 0,9%. Ngoai ra, can nhic giam toc do truyén insulin tinh mach
xudng 0,05 don vi / kg / h.
o Theo doi va bu kali vi no c6 thé giam nhanh (Insulin tinh mach va dextrose tinh mach nén
dugc truyén qua chac ba chit Y) **

5.4 Hanh dong 3 — Xéc dinh va xir 1y cac yéu t6 két taa
5.5 Hanh dong 4 — Str dung insulin tac dung kéo dai

Nhimng ngudi mic bénh dai thio dudng méi dugc chan doan nén duoc tiém insulin nén tic dung
kéo dai (vi du: glargine, detemir hoac degludec — hoac insulin human NPH, tuy thudc vao chinh
sach cta dia phuong) véi liéu 0,25 don vi / kg tiém dudi da mdi ngay mot 1an dé giam nhiém ceton
doi lai (rebound ketosis) khi ho dugc ngirng FRIII. ©

6. 612 gi®y
6.1 Muc tiéu

Muc dich trong khoang thoi gian nay 1a thuc hién nhing diéu sau:

o Pam béo rang cac thong sb 1am sang va sinh héa dang dugc cai thién ¢ toe do chinh xac

e Tiép tyc bu dich IV

e Tiép tuc st dung insulin

o Danh gia cac bién chung cua diéu tri, vi du, qua tai dich, phu nio

e Tiép tuc xtr Iy cac yéu t6 thuc day khi can thiét

e Tranh ha dudong huyét

e Xem xét chuyén dén méi trudong cham soc Cap 2 (HDU) néu dap tmg cac tiéu chi vé muc
dd nghiém trong mac du da dugc diéu tri déy du, hodc néu tinh trang lam sang x4u di hodc
néu khong co sin cac phuong tién dé theo ddi chuyén sau
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6.2 Hanh dong 1 — DPanh gia lai bénh nhan va theo doi cac dau
hiéu quan trong

o Néu BN khong cai thién nhu mong doi, hdy tim 151 khuyén sém ciia chuyén gia

e Thuong xuyén dénh gia thang diém Hon mé Glasgow, néu diém nay giam xudng thi nén
xem xét chup hinh anh néo khan cép

e DPam bao di duoc gidi thidu dén nhom chuyén gia vé bénh dai thao dudong

e Xem xét chuyén dén méi trudong cham soc Cap 2 (HDU) néu déap tmg cac tiéu chi vé muc
d6 nghiém trong hodc néu khong c6 sin cac phuong tién dé giam sat chuyén sau

6.3 Hanh dong 2 — Xem xét cac thong so sinh hoa va chuyén
hoa

e Vao thoi diém 6 gio, kiém tra pH tinh mach, bicarbonate, kali, cling nhu ceton va glucose
mau

e Su khoi nhiém toan ceton dugc dinh nghia la ceton dudi 0,6 mmol / L va pH tinh mach trén
7,3 (khong sir dung bicarbonate nhu mot chit thay thé & giai doan nay vi tinh trang nhiém
toan tang clo mau két hop véi lugng 16n natri clorua 0,9% s& lam giam mirc bicarbonate)

Néu tinh trang nhiém toan ceton da duoc giai quyét, hay chuyén dén phﬁn E.

Néu tinh trang nhidm toan ceton van chua dugc giai quyét, hily tham khao Hanh dong 2 trong Phan
B.

7. 12-24 gio
7.1 Ky vong

Dén 24 gio, tinh trang nhiém ceton mau va toan mau di duoc giai quyét ¢ hau hét moi BN
7.2 Muc tiéu

e Dam bao rang cac thong sb 1am sang va sinh héa dang duoc cai thién hodc d binh thudng
hoa

« Tiép tuc truyén dich qua duong tinh mach néu ngudi bénh khong an udng duge

o Néu BN khéng an udng dugc va khong co ceton mau, hiy chuyén sang VRIII theo huéng
dan cua dia phuong hoic theo guideline JBDS ¢

 Danh gié lai cac bién chung cua diéu tri, vi du, qua tai dich

e Thudng xuyén danh gia thang diém Hon mé Glasgow, néu diém nay giam xudng thi nén
xem xét chup anh nio khéan cip

o Tiép tuc xur Iy moi y€u to thiic day néu can
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e Chuyén sang insulin tiém dudi da néu bénh nhan an udng binh thuong. Pam bao rang
insulin tiém dudi da dugc bat dau trudce khi ngimg tiém insulin. TSt nhat, hiy tiém dudi da
insulin tdc dung nhanh vao bita an va ngung insulin IV 30-60 phut sau do

7.3 Hanh dong 1 — Panh gié lai bénh nhan va theo ddi cac dau
hiéu quan trong

7.4 Hanh dong 2 — Xem lai cac théng so sinh hoa va chuyén hoa

e Vao thoi diém 12 gio, kiém tra pH tinh mach, bicarbonate, kali, cting nhu ceton va glucose
trong mau

e Su khoi nhiém toan ceton duoc dinh nghia la ceton dudi 0,6 mmol/L va pH tinh mach trén
7,3

Néu tinh trang nhiém toan ceton di duoc giai quyét, hiy chuyén dén phan E.

Néu tinh trang nhiém toan ceton van chua duoc giai quyet héy tham khao Hanh dong 2 trong Phan
B va tim kiém 151 khuyén ctia bac si chuyén khoa cao cip néu khan cap.

7.4.1 Tai sao khong thé dwa vao bicacbonat dé danh gia sw khéi cia DKA

Khong don doc dwa vao bicarbonat dé danh gia kha nang phan giai nhiém toan ceton tai thoi diém
nay do co thé ting clo mau thir phat do lugng thé tich cao cua dung dich natri clorid 0,9% ciing
chira kali clorid. Nhiém toan chuyén hoa ting clo mau s& lam giam bicarbonat va do d6 din dén
khoé khan trong viéc danh gia liéu nhiém ceton da hét chua. Nhiém toan tang clo mau cé thé gay co
mach than va 1a nguyén nhan gay thiéu niéu.

7.4.2 Ky vong

Nhitng ngudi bi nhidm toan ceton nén dn udng va trd lai ché do insulin binh thudng cta ho. Néu
ky vong nay khong duoc dap ing trong khoang thoi gian nay, diéu quan trong la phai xac dinh va
diéu tri cac 1y do khong dap mg voi diéu tri — vi du, viém da day. Diéu bt thuong 1a nhiém toan
ceton khong duoc giai quyét vé mit sinh hoa sau 24 gid voi phuong phap diéu tri thich hop va néu
gdp phai, can c6 ¥ kién cua bac si chuyén khoa dai thio dudng cap cao.

7,5 E. Chuyén d6i thanh insulin dudi da

BN nén duoc chuyén sang ché d6 tiém dudi da thich hop khi sinh hoa 6n dinh (ceton méau dudi 0,6
mmol / L, pH trén 7,3) va ho da san sang va co thé an duoc. © Viée chuyén dbi thanh insulin tiém
dudi da dugc quan 1y 1y tudng bai nhém chuyén gia dai thao duong. Néu nhém nay khong cd mat,
hay xem Phuy luc 1. Néu BN mdi duoc chan doan, diéu can thiét 1a ho phai dugc mét thanh vién
ctia nhom chuyén gia kham trude khi xuét vién.

7.6 Tham gia ciia nhom chuyén gia dai thao duong
Néu ho chua tham gia, thi ho nén dugc thong bao va BN duoc danh gia trong vong 24 gio sau khi

nhap vién. Sy tham gia ctia nhom chuyén gia dai thao duong 1a quan trong d€ cho phép gido duc
lai, gidm nguy co tai phat va tao di€u kién theo doi thich hgp. Cac bénh vién nén tao diéu kién cho
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cac nhom diéu tri bénh dai thao dudng cung cip diéu tri day du dé cho phép bat ky ai nhap vién vi
nhiém toan ceton déu dugc danh gia trong vong 24 gio sau khi nhép vién.

8. SINH LY BENH CUA NHIEM TOAN CETON

Nhiém toan ceton 1a mot trang thai chuyen hoa r6i loan phtic tap, dic trung boi ting duong huyét,
tang ceton huyét va nhiém toan. Nhiém toan ceton thuong xay ra do hau qué cta sy thiéu hut insulin
tuong ddi hodc tuyét ddi di kém véi su gia ting cac hormone diéu hoa nguoc (vi du: glucagon,
cortisol, hormone ting truong, catecholamine). Loai mat can bang noi tiét t6 nay 1am ting qua trinh
tao glucone & gan va qua trinh phan giai glycogenolysis dan dén ting duong huyét nghiém
trong. Tang cuong phan giai lipid lam tang cac axit béo tu do trong huyét thanh, sau d6 dugc chuyén
héa nhu mét ngudn nang luong thay thé trong qua trinh tao ceton.** Diéu nay dan dén sy tich tu
mot lugng 16n cac thé ceton va sau do 1a nhlem toan chuyén hoa. Ceton bao gdm aceton, 3-beta-
hydroxybutyrate va acetoacetate. Ceton chil yéu trong mau 1a 3-beta-hydroxybutyrate.!* M6 ta chi
tiét hon vé sinh Iy bénh cua nhidm toan ceton c6 san & nhitng tai liéu khac. %

C6 mot sd co ché gay ra tinh trang can ki€t dich trong nhiém toan ceton. Chiing bao gdm bai niéu
tham thau do tang dudng huyét, non mura - thudng lién quan dén nhiém toan ceton - va cubi cung,
khong thé udng nude do mire d6 y thire giam. Sy chuyén dich va suy giam chit dién giai mot phan
lién quan dén bai niéu thim thau. Tang kali mau va ha kali mau can dugc chu y dic biét.

9. DICH TE HQC VA CHI PHI

Mic du nhiém toan ceton chil yéu xay ra & nhimg ngudi mic bénh dai thao duong tip 1, khoang
mot phan ba truong hop xay ra ¢ nhiing ngudi mac bénh dai thao dudng tip 2. =-* Tuy nhlen diéu
tri ban dau la giéng nhau cho ca hai. Ty 1é mic bénh thuc sy rat kho xé4c dinh. O Vuong qudc Anh,
ty 1& nhidm toan ceton cao nhét ¢ nhitg ngudi tir 18 dén 24 tudi. 2 Cac dir liéu khac da goi y rang
ty 1& nhidm toan ceton dao dong trong khoang 8,0 dén 51,3 truong hop trén 1000 bénh nhan-nam
0 nhling nguoi mic bénh dai thao duong tip 1. © Tuy nhién, ¢ Trung Quéc, ty 1€ mic bénh d3 duoc
bo c4o 1a cao t6i 263 trén 1000 bénh nhan-ndm.*¢” Nhiém toan ceton ciing 1a mot tinh trang ton
kém dé diéu tri. Dir lidu tir cac cude khao sat qudc gia & Vuong qudc Anh cho thay chi phi cho mot
dot wdc tinh tri gia £ 2064 & ngudi 16n va £ 1387 ¢ nhitng ngudi tir 11 dén 18 tudi. - Piéu tri
nhiém toan ceton & Hoa Ky dat hon dang ké voi mot dot ude tinh tri gia ~ 26.566 d6 la.

10. TU VONG VA TAN TAT

O Vuong qudc Anh va cac qudc gia phat trién khac, trong khi ty 18 tir vong do nhidm toan ceton
van < 1%, -7 thi day 1a nguyén nhén tir vong hang dau ¢ nhimng nguoi dudi 58 tudi mic bénh
T1DM. 22 C6 18 khong c6 gi dang ngac nhién khi ty 1é tr vong tang theo tudi va véi sy hién dién
cua cac bénh di kém tur trude. 2%

Ty 1é tir vong van con cao, hon 40% & mot sd nudc c6 thu nhap thap va trung binh.2 Ty 16 tir vong
cao nay cho thay su can thiét cia viéc chan doan sém va thuc hién cac chuong trinh phong ngtra
hi¢u qua.

Phu ndo van 1a nguyén nhan tir vong phd bién nhat, dic biét ¢ tré nho va thanh thiéu nién. Cac
nguyén nhan chinh gy tir vong ¢ ngudi trudng thanh bao gom ha kali mau nghiém trong, hdi ching
suy ho hap 0 ngudi lon va cac bénh ddng mic, c6 thé din dén tinh trang nhiém toan ceton nhu viém
phéi, nhdi mau co tim cip va nhiém triung huyét. 2
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11. TUAN THU CAC HUONG DAN
Cac cudc kiém tra lap di 1ap lai ciia nhiéu don vi dai thao duorng & tat ca cac qudc gia thude Vuong

qudc Anh da lién tuc chimg to vi€c tuén thu kém cac hudng dan cua dia phuong (hodc quoc gia)
trong viéc quan 1y nhiém toan ceton. C6 hai vin dé chinh can duoc giai quyét:

1. Cac guidelines phai dugc thuc hién
2. Cac guidelines phai dugc kiém tra — Céc tiéu chi danh gié c6 thé dugc tim thay trén mang.

Cac guidelines phai duoc danh gia thuong xuyén. Day la mot tai liéu 'tryc tiép' va phan hoi cho cac
tac gia dugc hoan nghénh va khuyén khich.

25



PHU LUC 1

Khai dong lai insulin dwdi da cho nhirng ngwoi da
dung insulin trudc day

Ché d¢ diéu tr trude do6 ctia nguoi do thuong nén dugc bt dau lai néu HbAlc gan ddy nhat cia ho
cho thay murc dg kiém soat c6 thé chap nhan dugc, nghia 1a HbAlc < 64 mmol / mmol (< 8,0%) ¢

Vi tat ca cac phac d6, khong nén ngimg truyén insulin tinh mach it nhit 30-60 phit sau khi tiém
liéu dudi da cung véi bira an.

Néu ho dang sir dung insulin nén bolus

e Nén cé su chong lap/gbi dau (overlap) gitra insulin truyén va lan tiém insulin tic dung
nhanh dau tién. Insulin tic dung nhanh nén dugc tiém cing bita an va ngimg truyén insulin
va dich tinh mach 30-60 phtt sau do6

e Néu nguoi @6 truée d6 da s dung insulin tac dung dai nhu glargine, degludec, detemir
hoac human isophane, thi diéu nay nén dugc tiép tuc va do d6, hanh dong duy nhat 1a bat
dau lai insulin tac dung ngén binh thudng ctia ho vio bita an tiép theo.

« Néu insulin nén d bi ding do nham 14n, khong nén ngimg truyén insulin cho dén khi mot
s6 dang insulin nén di duoc tiém. Néu insulin nén thuong duoc ding mot 1an mdi ngay vao
budi téi va y dinh 1a chuyén thanh insulin duéi da vao budi sang, hiy cho mot nira licu
insulin nén hang ngay théng thuong nhu isophane (tic 1a Insulatard ®, Humulin 1®,
Insuman basal ® ) vao budi sang. Diéu nay s& cung cip insulin nén can thiét cho dén khi
insulin analogue tac dung kéo dai cé thé duoc bat dau lai. Kiém tra n(‘A)ng do ceton va
glucose mau thuong xuyén

Néu ho sir dung insulin hdn hop c¢b dinh hai lan mdi ngay

e Tiém lai insulin duéi da truéc bira dn sang hodc trudc bita an t6i. Khong thay doi bat ky
thoi diém nao khéac. Duy tri truyén insulin trong 30-60 phut sau khi tiém insulin dudi da

Néu ho dang str dung CSII (continous subcutaneous insulin infusion : insulin dudi da truyén lién
tuc)

e DPam bdo sy sin co ctia cic ngudn cung cap / va hodc vat tu tiéu hao can thiét

o DPam bdo rang ca nhan da dugc danh gia 13 c6 thé sir dung CSII

e Néu ho duoc cho 14 c6 thé sir dung may bom, hdy dé xuat CSII & toc do co ban thong
thuong. Tiép tuc truyén insulin tinh mach cho dén khi bolus bita dn duoc cho. Khong bt
dau lai CSII vao thoi diém trudce khi di ngi

Tinh liéu insulin tiém duwéi da & nhirng nguoi chua
tung s dung insulin
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U6c tinh tong licu insulin hang ngay

Udc tinh né’y dua trén mot sb yéu té, bao gén} do nhay cam cﬁavBN voi insuli‘n, muc do kiém soét
duong huyét, khang insulin, can nang va tudi tac. TDD c6 thé dugc tinh bang cach nhan trong
lugng cuia bénh nhan (tinh béng kg) v6i 0,5-0,75 donrvi. Str dung 0,75 don vi / kg cho nhiing nguoi
duoc cho 1a khang insulin nhiéu hon, d6 1a thanh thiéu nién, béo phi.

Thi du:

Mot ngudi nang 72 kg s& can khoang 72 x 0,5 don vi hodc 36 don vi trong 24 gid.

Tinh toan liéu bolus nén (QDS)
Phéc dd

Cho 50% tong lieu vao bira an toi dudi dang insulin tac dung kéo dai, va chia déu liéu con lai cho
trudce bira an sang, trude bita an trua va trudc bira an toi.

Trwoe bita Truéebira Trwéebira Gio di

an sang an trua an t6i ngu
Insulin tac dung nhanh, vi du nhu aspart (vi duy, 6 don vi 6 don vi 6 don vi
Novorapid ®) / glulisine (vi du, Apidra®) /
lispro (vi du, Humalog ® )
Insulin tac dung kéo dai, vi du, glargine (vi du, 18 don vi

Lantus ®), detemir (vi du, Levemir ®) hodac
degludec (vi du, Tresiba ®)

Nén dung lieu insulin dudi da tdic dung nhanh dau tién trude bira an sang hodc bira trua. Chi dung
liéu dau tién trude bira an toi néu co the dam bao viéc theo doi thich hop. Khong chuyén doi sang
che d6 tiém dudi da vao thoi diem trude khi di ngu.

D061 véi nhitng ngudi mai dicu tri bang insulin, nhu cau vé liéu lugng c6 thé giam trong vong vai

ngdy vi tinh trang khang insulin lién quan dén nhim toan ceton di hét. Can c6 sy giam st chat
ché ciia nhom chuyén gia vé bénh dai thao dudng.

Tinh toan ché @9 hai lAn mdi ngay (BD):

Néu str dung ché d¢ insulin tron san hai 1an mdi ngay, hay cho hai phan ba tong liéu hang ngay vio
bira sang, phan ba con lai dung vao bira an toi.
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