Group Cap nhat Kién thirc Y khoa

Khi mau dgng mach:

Tiép can case 1am sang




Can bang acid base

Thao luan vé pH: toan mau, kiém mdu

Thao luin vé COy: tiang/giam CO2 mdu, kiém/toan hé hd.

Thao luén vé bicarbonate: cao/thdp, toan/kiém chuyén héa.

Quyét dinh loai rdi loan chinh. Réi loan nay luon cung hwong voi pH.
Diéu chinh cac bién phu thudc theo roi loan chinh.

Néu réi loan chinh la chuyén héa, diéu chinh CO, theo HCO3'.

Néu réi loan chinh la hé hdp, diéu chinh HCO3 theo CO,.

Néu ca 2 loai réi loan xdy ra cung hwedng, hdy diéu chinh tirng logi réi

loan dé chitng minh chiing xay ra doc ldp.

Néu c6 nhiém toan chuyén hoa, hiy tinh khoang tréng anion va ty sb
delta.

Pua ra mot phat biéu tom tét, vi du:

“RAGMA don thudn, hé hdp bu triv thich hop”. Trong thwc hanh lim
sang, ¢6 mét ban tém tdt don gidn vé roi loan toan kiém chinh truéc khi
phan tich nhitng két qua con lai la chia khéa quan trong dé hiéu nhiing

hé qua cua roi logn nay.



Oxygenation

Tinh A-a gradient.

Néu ban dang lam mot bai kiém tra, hay nim 1éy co hdi dé thao luan vé
nod. Piéu nay co thé duoc tiéu chuan hoa qua cac cau tra 1o, trir khi nd
rat quan trong d6i véi roi loan toan kiém (trong truong hop nhiém toan

hé hap va suy ho hip loai I hoic loai II).



Pién giai va cac chi so khac

Kiém tra dién giai va thao luan vé tat ca cac bat thuong du 1 nho nhat
Dung quén:

Piéu chinh Na" theo glucose

Piéu chinh K theo pH

Tinh ti s6 U:C

Tinh ap lyc tham thau va khoang trong tham thau



Phan tich va tong hop

Pay 1a noi ma danh sach chinh cua rdi loan toan kiém phat huy tac dung.
Lam noi bat nhitng roi loan chinh trong béi canh 1am sang

“Phan tich” cop thé 1a mot thuat nglr kha mo ho, dé 1am diéu nay, ban
hay tu hoi:

Chan dodn/chdn dodn phadn biét gom nhitng gi?

Viét danh sach thich hop va xac dinh chan doan c6 kha nang nhét cho rdi
loan toan kiém

Nhitng xét nghiém nao khdc ban can d@é phan loai chan dodn phdn biét?
Glucose cho RAGMA (cho thay c6 kha nang bi DKA).

CT cho nhitng BN lo mo.

Bo xét nghiém nhiém tring huyét néu nghi ngd nhiém tring huyét.

Xét nghiém ndng do doc chat/thuéc néu BN diung qua lidu (ding quén
paracetamol!)

V& co ban, hiy ty hoi: “néu minh 1a thay, thiy s& mubn minh cho nhiing
chi dinh nao & BN nay?”

Y nghia ciia nhitng phat hién ciia ban la gi??

Co kha nang tién luong.

Can diéu tri khan cip: thudc giai doc, 02, dat ndi khi quan, cham séc dic
biét va nhitng xur tri Khac

Néu ban luyén tap cham chi va chuan bj tot tit ca nhitng diéu d6, ching
s& khién ban mat it hon 10 phat dé viét chi tiét. Ban s& c6 thé suy nghi
theo cach cia ban mot cach c6 hé théng thong qua khi mau va y nghia

cua no6 chi trong vai phut trong moi truong 1am sang.

Good luck!



Phan tich khi mau nhu thé nao 1a tot nhat?

Begin by addressing the central acid/base imbalance

Hay dat két qua khi mau vao boi canh 1am sang. Piéu nay thuong cung
cAp cho ban chan doan va dong thoi thiét 1ap su phéan tich cta ban,
nhung hau hét déu bo qua nd r6i cho day 1a mot khi mau kho dién giai.
Sau day 1a 2 vi du tur thuc té:

Example 1.

“Mot ngudi dan ong béo phi 59 tudi duge chi dinh 5 mg morphin tiém

tinh mach dé giam dau bung. Ba muoi phut sau, GCS cua 6ng di giam

xudng con 12 va c4c xét nghiém duoc thuc hién.” (VAQ 2009.2)

Ngay trueée khi nhin vao cdc con s6, ban can luu ¥ cdc tin hiéu sau:

- Béo phi - ¢6 khd nang ngung tho khi ngu, c¢é thé la v+ CO2 man tinh

- IV morphin va giam GCS gdy giam théng khi cdp tinh va toan hé hdp
cdp trén nén man. Diéu nay tao ra sw can thiét phai diéu chinh HCO3-
cho ca tinh trang it CO2 cdp tinh va man tinh.

- Pay la mot 16i do diéu tri. Diéu nay va ca viéc xuw tri nén dwoc de cdp
khi phan tich.

Khong c6 gi dang ngac nhién khi nhitng quan sat nay chinh x4c 1a nhitng
gi khi mau tiét 15..

Example 2.

“Mot BN nam 45 tudi bi DTD type 1 duoc dua vao cép ciru vi suy gidm
nhan thue” (VAQ 2010.1)

Cdc ban c6 thé suy ra ngay ldp tirc:

- Chan dodn DKA va mong doi RAGMA, Ty sé6 Delta ~ 1 va tang dwong
huyét ning

- Kha nang nhiém toan lactic dong thoi do soc / nhiém trimg huyét

- C6 thé ha natri mau. Na + nén duoc diéu chinh theo glucose



- Suw cdn thiét phai hoi sikc va truyén insulin va nguy co phii ndo phdi
duoc chiy.

Put on some window dressing as you work

Pimng bao gid bo quén nhirg van dé nho, vi c6 thé s& dan dén phan tich
va dién giai sai két qua khi mau trong béi canh 1am sang, bao gdbm:

- Su bu trir thich hop cho rdi loan chinh

- A-a gradient

- bBién giai:

- Pidu chinh Na* theo glucose

- Pidu chinh K" theo pH

- Nhan xét vé ClI” néu n6 thap. Nhan xét tiéu chuin cta toi 1a “electrical
equilibration for RAGMA™

- Tinh ti s Urea:Creatinine. C6 thé goi ¥ cho suy than trudc than

- Tinh 4p luc thim thau

Xem thém & phan phu luc 2 va 3.

Thé hién quan diém

St dung tinh tir. pH 7.26 va 6.9 déu 1a “toan mau”. Mot 1a toan mau
“nhe”, mot 1a “de doa tinh mang”. Ban mudn 13 mot chuyén gia, hay
chtrng minh diéu do.

Thé hién sy tinh t¢: MUDPILES

C6 mot cach giai thich tinh té dé truyén dat su hiéu biét, khong viét ra
dai dong. MUDPILES (nguyén nhan cia RAGMA) thé hién gan nhu tat
c4 nguyén nhan nhiém toan lactic. Viét “MUDPILES” nhu mét danh
sach chan doan biét cho RAGMA 1a thé hién tri tué nhu rat tién tir may

“ATM machine”.



Chi c6 4 nguyén nhan quan trong cia RAGMA[1]:

1. DKA

MAat nudc niang né (budn ndén va ndn ning, tré nho)

2. Lactic acid[2]

- type A: giam tudi mau mo (shock, thiéu mau, mat mau, tic dong mach
mac treo trang trén...)

- type B1: suy gan, nhiém trung huyét

- type By: do thudc (tit ca cac loai thuéc MUDPILES)

- type B3: inborn errors of metabolism.

3. Suy than tdng ure mau

4. Salicylates

Thay vi chi nhac lai mot danh sach, hay viét diéu gi d6 1én gidy thé hién
su hiéu biét ctia ban vé chung. Nhitng ¥ kién chuyén mén duogc dic trung

bo1 su 0 rang va tinh te.

[1] Kraut JA and Madias NE. Serum anion gap: its uses and limitations in
clinical medicine. Clin J Am Soc Neprhol 2007; 2:162-174

[2] Kriesberg RA. Lactate homeostasis and lactic acidosis. Ann Intern Med 1980;
92: 227-37



Abbreviations.

A-a: Alveolar-arterial (oxygen gradient)

ABG: arterial blood gas

ACEM: Australasian College for Emergency Medicine
AF: atrial fibrillation

AG: anion gap

APQ: acute pulmonary oedema

ARDS: adult respiratory distress syndrome

AX: assessment

AXR: abdominal x-ray

BiPAP: bilevel positive airway pressure

BSL.: blood sugar level

Ca: cancer

COPD: chronic obstructive pulmonary disease

CPAP: continuous positive airway pressure

CT: computed tomography (scan)

CTPA: computed tomography pulmonary angiogram
CVA: cerebrovascular accident

CVC: central venous catheter

CXR: chest x-ray

(D)Dx: (differential) diagnosis

DKA: diabetic ketoacidosis

DR: delta ratio

DVT: deep vein thrombosis

ECG: electrocardiogram

Ex: examination (physical)

FACEM: Fellow of the Australasian College for Emergency Medicine
FAST: focused abdominal sonography in trauma
FRACP: Fellow of the Royal Australian College of Physicians



GCS: Glasgow coma score

Hx: history

ICH: intracerebral haemorrhage

IPPV: invasive positive airway pressure

IX: investigation

LRTI: lower respiratory tract infection

N: normal

NAGMA: normal (or non) anion gap metabolic acidosis
NAI: non-accidental injury

PE: pulmonary embolus

RAGMA: raised anion gap metabolic acidosis
RTA: renal tubular acidosis

SAH: subarachnoid haemorrhage

SIRS: systemic inflammatory response syndrome
VAQ: visual aid questions

VBG: venous blood gas

V/Q: ventilation perfusion ratio
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Cac gia tri tham khéo

Céc gié tri tham khao binh thuong dugc sir dung trong cudn sach nay:

pH: 7.35 - 7.45

PO,: 100 mmHg (13.3 kPa)

PCO,: 3545 mmHg (4.6 - 6 kPa)
HCOj3: 24 mmol/L

Base Excess: -3 to +3

Lactate: <2 mmol/L

Na": 135 - 145 mmol/L

K": 3.5 —4.5mmol/L

Cl: 100 — 115 mmol/L
Creatinine: <100 mmol/L

Urea: <7 mmol/L
Glucose: <6.5 mmol/L
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NHUNG CASE DE DANG
““Tuyét!” Téi di khoc. ‘That don gian,” anh ta noi. ”
Sir Arthur Conan Doyle
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PROBLEM 1.

Mot bé trai 6 tudi vao vién cung bé me vi di cau phan 1ong nude lién tuc
trong 5 ngdy. Tham kham ban dau cho thiy cdu nga ga va lu ln, kém
thoi gian do déy mao mach la 4s. Cau duoc chuyén dén khu vuc hoi stec,
va khi mau tinh mach duoc 1dy ngay lap tic.

M0 ta va phan tich két qua. (100%)

FiO2 0.21
pH 7.22
PO2 45 mmHg (5.99 kPa)
PCO2 18 mmHg (2.4 kPa)
HCOgz 6 mmol/L
BE -18
Na* 140 mmol/L
K* 4.0 mmol/L
Cr 120 mmol/L
Urea 13 mmol/L
Creatinine 125 pmol/L
Glucose 26 mmol/L
Lactate 1.5 mmol/L
ANSWER

1. Can bang Acid Base
Toan mdu muc do trung binh
Ha CO; mau nang: kiém ho hép
Bicarbonate thap nghiém trong
Toan chuyén hoa
Expect CO, =8+ 15x6=17
.. con bu phu hop
Anion Gap=140-120-6=14
Delta Ratio = (14 — 12)/(24-6) = 2/18
< 0.4 do d6 chan doan 1a NAGMA
Tir d6 chan doan 1a NAGMA véi ho hap con bu
2. Sy oxy hoa
Khong thé tinh toan A-a gradient: vi day 1a khi mau tinh mach.

13



3. Dién giai
Natri mau binh thuong
Kali mau binh thuong:
Expect K* pH 7.22 =5 + (2 x 0.5) = 6mmol/L
Ha kali mau tuong déi, xem lai K” sau khi diéu chinh pH
Clo mau binh thuong
Chi sb than tang (elevated renal indices)
U:C > 100 goi y suy than trudc than
Ha glucose mau nghiém trong: doi hoi phai diéu chinh khan cép voi
5ml/kg dextrose 10%

4. Phan tich
Tré trai 6 tudi, ning khoang 20kg
Réi loan chinh 1a NAGMA
Hb hap con bu phu hop
Cac nguyén nhan cia NAGMA phai xem xét & tré nay
Mat HCO3™ ***chan dodn c6 kha ning nhat ***
Tiéu chay
RTA (chi s6 than ting)
Bénh ndi tiét
Addison: it kha nang hon vi Na/K binh thuong
Fistula
Pancreaticoduodenal
Uretoenteric
Qua liéu thude
Acetazolamide/spironolactone
Kiém tra tién st gia dinh
Can nhan ra chan thuong do bao hanh
Biéu hién mudn

nhitng nguyén nhan khac gay ngu ga (vi du: chan thuong dau)
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S& can nhap vién, hoi sttc dich 10-20ml/kg NaCl 0.9% theo APLS
Kiém tra dién giai

Tim va diéu tri nguyén nhan

Néu tiéu chay dai dang, c4n nhic cdy phan

Thao luan

Mot bé trai 6 tudi vao vién cung bé me vi di cau phdn Iéng nude lién tuc
trong 5 ngay. Tham kham ban ddu cho thdy cdu ngu ga va li lan, kém
thoi gian do day mao mach la 4s. Cdu dwoc chuyén dén khu vuee hoi sirc,
va khi mdu tinh mach dwoc ldy ngay ldp tic.

Can cht ¥ dén cac chi s6 lién quan dugc cho trong phan gdc ciia cau hoi.
Nhin chung, tiéu chay c6 lién quan dén mat HCO3- va két qua la
NAGMA [3]. Ciing ¢6 nhitng chi sd cho thiy rd rang rang dtra tré nay bi
sdc va khong khoe.

Nhu duoc dy kién tir phan dau, c6 bang ching sinh hoa ctia mit nuée. Luu
Yy nay da duoc thuc hién trong phan chinh ctia cau tra 101 dé ¢ thé tap trung
vao cac van dé chinh trong giai doan dién giai. Twong tu nhu vay, glucose
thip nghiém trong di duoc ghi nhan va giai quyét, can phai cha ¥ cac dau
hi€u nay trudc khi thdo luan vé 16i loan chuyén héa chinh. M6t van dé quan
trong nhu vAy co thé tuwong trung cho tiéu chi dat/khong dat trong cudc
kiém tra va khong nén bo qua.

Cudi cung, vi day 1a mot bénh nhan nhi khoa, c6 mot sb “niceties” nén
dugc quan sat va ghi chi ¢ ddu d6. Can ning 14 rat can thiét (ghi nhé
cong thic ca (2 x tudi + 8)[4]. Voi mot dira tré khong 6n nghiém trong
trong nim ngay trude khi dén bénh vién 1a mot didu bat thuong, va lam
tang su s¢ hai cia mot dua tré. Diéu nay cling nén dugc dé cap boi cha
me.

[3] Perez GO, Oster JR and Rogers A. Acid-base disturbances in gastrointestinal disease. Dig Dis Sci 1978; 32(9): 1033-43
[4] Luten R and Zartisky A. The sophistication of simplicity....optimizing emergency dosing. Acad Emerg Med 2008;

15(5): 461
-5
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PROBLEM 2

Mot phu nit 26 tudi mic bénh dai thao duong tip 1 dugc dua vao phong
cap clru bang xe ctru thuong Vi giam nhan thirc. Bénh 1y ctia cd dugce cho
thay ¢ dudi day.

Mo ta va phan tich két qua

FiO2 0.5

pH 7.05

POz 186 mmHg (24.8 kPa)
PCO: 66 mmHg (8.79 kPa)
HCOy 16 mmol/L

BE -8

Sats 99%

Na* 132 mmol/L

K* 5.0 mmol/L

Cl- 92 mmol/L

Urea 15 mmol/L

Creatinine 227 pmol/L

Glucose 50.9 mmol/lL

1. Can bang Acid base
Toan mau nang
Tang CO2 trung binh: nhiém toan ho hap
Expect HCO3™ khoang ~24-26 cho bu cip tinh
Bicarbonate thap muc trung binh va BE (kiém du) 4m: toan chuyén hoa
Expect pCO, = (20 + 0.8x18) = 35mmHg
Anion Gap = 132 - (92+16) = 24
Delta Ratio = (24 — 12)/(24-16) = 12/8 =1.5 (< 2.0)
Do d6 chan doan 1a RAGMA don thuan
Boi canh chung: toan ho hip két hop véi RAGMA
2. Su oxy hoa
A-a gradient (mmHg) véi FiO, 50%
=375 - (1.25x 66) — 186
=375 -~80 - 186
=295 - 186
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=109
Expect A-a grad ¢ nam 45 tudi = 45/4 + 4 ie 15mmHg
A-a gradient (kPa) véi FiO, 50%
=50 kPa — (1.25 x 8.79) — 24.8
=50-11-25
= 14 kPa
Do d6 tang A-a gradient goi ¥ shunt ho hap (respiratory shunt):
ARDS (SIRS/hit sic)

3. Sinh hoa

Natri mdu binh thuong

Diéu chinh theo glucose: Na = 131 + 45/3 = 146
tang nhe? méat nuge?
Tang kali mau nhe
expect K* theo pH 7.05 =5 + (3 x 0.5) = 6.5 mmol/L
vi vy c6 ha kali mau twong d6i va can theo ddi K khi hdi st
Tang clo mau nhe
Can bang dién (electrical equilibration) RAGMA
Chi s6 than ting: ti s6 U:C > 50%
Kha ning suy thin trudc than thir phat do giam tudi mau (mat
nuéce/nhiém trung huyét)
Ciing c6 thé ¢ yéu td suy than tai than (bénh than dai thio duong)
Tang glucose mau nang
Ap luc tham thau = (2 x 131) + 50 + 15 = 262 + 65 = 327 mmol/Kg
CAO: nguy co cua phu nao
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4. Phan tich
Bénh nhan nay rat ning:
Chan doan RAGMA + con ting glucose mau

DKA nang

Can nhap ICU, truyén insulin va bu dich/kali

Nhitng nguyén nhan RAGMA can can nhic

Suy than (c0)

Tang lactate: can xét nghiém kiém tra
A — do giam tudi mau, thtr phat do giam thé tich
B1 — do bénh (suy gan, nhiém tring huyét)
B, — do thudc nhu metformin...

Tang A-a gradient va tang CO,
Suy hé hap (RE: respiratory insufficiency)

Cht ¥ d¢én RE do hit sic voi bdi canh 1am sang dd cho kém suy
gidm nhan thirc

Chuyp XQ

Sang loc nhiém trung huyét
Suy giam nhan thirc va ting ap lyc thim thau
Chuy RE do phu nédo
COMMENTS

Mot phu nir 26 tuéi mac bénh ddi thao dwong tip 1 dwoc dwa vao phong
cdp cuu bang xe cuu thwong vi giam nhdn thuc. Bénh ly cua c6 dwoc cho
thay ¢ dwoi day.

Ngay ca mot danh gia ngan gon ciing cho thay cau tra 10i ¢6 kha ning -
nhiém toan ceton dai thio dudng. Viéc phan tich c¢6 hé théng cho thay
RAGMA va nhiém toan ho hap véi bat twong xting V/Q. Pé chirng minh
c6 hai réi loan, viéc tinh todn thich hop duogc thuc hién cho ca bu ho hip
va chuyén héa. Su bét twong xtng trong két qua ciia CO2 va HCO3- cho
thdy rd day 1a hai qua trinh doc lap.

Cau hoi nay 1a mot minh hoa cho mét sd nguyén tic tra 16i cac cau hoi
kiém tra ABG. Moi su tinh toan nén duogc thuc hién, bao gdm trong trudng
hop nay 1a tinh 4p luc tham thdu. TAm quan trong cua ap luc thim thiu
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trong su phat sinh cia phi nio van con gy tranh ci[5]'[6], nhung can
phai tinh toan va hy vong ldy duoc mot ddu chimg cho phu ndo. Viéc
diéu chinh Na* theo glucose va K* theo pH ciing nén dugc thuc hién.
Nhiing chan doan phan biét cia RAGMA ciing can duoc chu y, dac bi¢t
la lactate - tir 14u da dugc mo ta 13 tac nhan giy ra nhiém toan trong mot
s6 truong hop DKA[7]. Nhu 1a mot phan cua viée phan tich, can phai
kiém tra lactate. Trong bdi canh ting A-a gradient, thi chup x-quang
nguc dugc chi dinh, va s& phan tich cac ddu hiéu chinh nhu 12 mot chi
dinh diéu tri v&i insulin va chuyén dén khu vuc chiam soc quan trong.

[5] Tiwari LK, Jayashree M, Singhi S. Risk factors for cerebral edema in diabetic ketoacidosis in a developing country: role
of fluid refractory shock. Paed Crit Care Med 2012; 13(2):€91-6

[6] Hoorn EJ and Zietse R. Cerebral oedema in adult diabetic ketoacidosis: the importance of effective serum osmolality.
Netherlands J Med 2010; 68(12):439

[7] Watkins PJ, Smith JS, Fitzgerald MG and Malins JM. Lactic Acidosis in Diabetes. BMJ 1969; 1(5646): 744 - 747
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PROBLEM 3

Mot BN nir 22 tudi vao cip ctru vi dau ngue, di cam (parasthesiae) va
chong mat. Co khong co tién sir gi dang chi y.

Sinh hiéu:

»  Mach: 1051/ph

 HA: 1,20/80 mmHg

»  Tan so thd: 26/min

» Sp0O2 100% (RA)

' Nhiét: 37 °C

Khi mau dong mach nhu bén dudi

Hay mo ta va phan tich két qua

FiO2 0.21

pH 7.49

PO: 107 mmHg (14.3 kPa)
PCO: 28 mmHg (3.7 kPa)
HCO3 22 mmol/L

BE +1

O: Sats 100%

Na* 135 mmol/L

K* 46 mmol/L

Cr 99 mmol/L

Glucose 52 mmol/L

Lactate 0.72 mmol/lL

1. Can bang Acid base status
Kiém mau nhe
Giam CO2 méu nhe-trung binh: kiém ho hap
Expect HCO3 véi CO, 28:
Cap = 24 — (1 x 2) = 22mmHg
Man = 24 - (1 x 5) = 19mmHg
HCO3 giam nhe: toan chuyén héa
Phu hop véi viée bu cp cho kiém hé hap
Béi vay, chan doan 14:

Nhiém kiém ho hip cép tinh con bu
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2. Sy oxy hoa

Tang oxy méu nhe

Thr phat do tang thong khi
A-a gradient (mmHg) véi FiO 21%
=150 — (1.25 x 28) — 107
=150 -35-107
=150 -42
=8
Expect A-a gradient voi nit 22 tudi = 22/4+4=55+4=9.5
Khong tang
Khéng co tinh trang bat twong xing V/Q
A-a gradient (kPa) véi FiO, 21%
=21 kPa—-(1.25x3.7)—14.3
=21-46-143
= 2.1 kPa
3. Dién giai

Natri mau binh thuong

Tang kali mau nhe
Expect K* theo pH =5 - (1 x 0.5) = 4.5 mmol/L
Néng do K" pha hop véi pH

Giam clo mau khong dang ké

Glucose mau binh thuong

Lactate binh thuong

4. Phan tich

ABG cho thay kiém ho hip cip nguyén phat con bu vdi ting oxy mau
Khong c6 sy bat twong xtmg V/Q va sinh hiéu binh thuong
Rat khong nghi dén nhirng bénh 1y nghiém trong
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Chan doan chtl yéu 1a con rdi loan lo Au/hoang sg cap

Tuy nhién, c6 vai chan doan phan biét:
PE: danh gi4 can than nguy co theo PERC/Well’s va Ix khi thich
hop
Tran khi mang phoi: CXR
D}‘Jng chét kich thich hoeic,h(f)i ching cai: alcohol/MDMA/cocaine:
tién sur va danh gia doc chat
Viém mang ngoai tim: ECG
Viém tuy: lipase

Van dé dam bao chat lugng
ABG duoc lam (xam 1an, dau) bai bac si chua c6 kinh nghiém
Kiém tra va gido duc khi thich hop

COMMENT

A 22 year old girl presents to ED complaining of chest pain,
parasthesiae and dizziness. She has no medical history of note.

An arterial blood gas is taken by your intern prior to registrar review
and is shown below. Describe and interpret the results.

Pay 1a mot van dé hoi bat thudng. Phan dau tién cho thdy mot biéu hién
rat phod bién tai cip ctru: d6 1a rdi loan lo au cép tinh. Quan diém chuyén
mon dugc dua ra bang cach cho thdy cac du hiéu sinh ton binh thuong
lam cho nhitng bénh 1y tiém an rat kho xay ra & mot bénh nhan tré tudi.
Tuy nhién, mdt sb6 chan doan phan biét nghiém trong c0 tdn tai voi biéu
hién nay va nén duoc cha y véi su tinh toan phu hop. Piéu nay rat can
thiét dé dat duogc mét chi diém cao hon va chia khoa & day 1a phan dinh
viéc cho cac xét nghiém bd sung, chang han nhu ECG, X-quang nguc
hodc lipase.

Van dé khac can nhac nhd cac bac si 1a viéc dam bao chat lugng. Nhiing
van dé nhu vay xay ra khong lién tuc trong thim kham, nhung co hoi dé
thao luan cac ddu hiéu dic biét khong bao gio duge bo qua. Trong
truong hop nay, viéc dam vao mot dong mach dé 1ay khi mau duong nhu
la qué nhiét tinh, va day 1a mot vin dé can dugc theo doi.
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PROBLEM 4

Mot nguoi dan ong 87 tudi bi dau bung dir do1, nén mira va tang huyét
ap trong 6 gio. Ong c6 tién sir rung nhi con va bénh tim thiéu mau cuc
bo.

Sinh hiéu:

v Mach: 110 /min

»  HA: 98/68 mmHg

» Nhip thd: 36 /min

» Sp02: 100% (FiO, 28%)

' Nhiét 36.5 °C

Khi mau dong mach bén dudi

Hay mo ta va phan tich két qua

FiO2 0.28

pH 7.20

PO: 98 mmHg (13.0 kPa)
PCO:2 30 mmHg (4.0 kPa)
HCOg3 14 mmol/L

BE -10

O; Sats 99%

Na* 142 mmol/L

K 55 mmol/L

Cr 106 mmol/L

Lactate 6.4 mmol/L

1. Can bangAcid base
Toan mau trung binh
Giam CO2 méu nhe: kiém ho hap
Giam bicarbonate trung binh: nhiém toan chuyén hoa dang ké
expect CO, = 8 + 1.5 x 14 = 29 mmHg: ho hap bu trir thich hop
Anion Gap = 142 — 14 - 106 = 22: RAGMA
Delta ratio = (22-12)/(24-14) = 10/10=1.0
Chan doan RAGMA don thuan

Thich hop véi BE —10 cho HCO3™ 14
Tir d6 chan doan 1a: RAGMA va kiém ho hap con bu.
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2. Su oxy hoa

Oxy mau binh thuong

A-a gradient (mmHQ) véi FiO, 28%

=200-(1.25x 30 )98

=200-37-98

=200-135

=65

Expect & nam 87 tudi 87/4 + 4 = 22 + 4 = 26 => Tang A-a gradient

Chan doan: ¢6 tinh trang bat trong ximng V/Q
ARDS (SIRS/hit sac)
Bénh phoi mo ké
Bénh Iy mang ho hap (vi du LRTI/APO)
PE

A-a gradient (kPa) véi FiO, 28%
=28 kPa—(1.25x4) - 13
=28-5-13
=28-18
=10

3. Pién giai

Natri mau binh thuong
Tang kali méu nhe
Véi pH 7.20 thi expect K" =5.0 + (2 x 0.5) = 6.0 mmol/L
K" giam nhe
Theo di K khi diéu chinh pH va diéu chinh néu can thiét
Clo méu binh thuong
Lactate mau tang dang ké
Nguyén nhan c6 kha nang gaiy RAGMA:
Type A — sbc/giam oxy md
Chu ¥ tut huyét ap (xuat huyét, mat nudc)

Bénh ly mach mau: nhu nhéi méu mac treo
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Type B1 nhiém tring huyét/bénh nén (vi du suy gan)
Type B, do thubc, ngd doc thudc nhu: metformin, isoniazid,
salicylates, paraldehyde, toxic alcohols...

4. Phan tich
ABG cho thiy RAGMA véi ho hap bu trir
Ting lactate mau (nhiém toan lactic)
Ha kali mau twong d6i nhe
Bat twong xtng V/Q: voi bénh sir ¢6 ndn, can cht ¥ suy hd hap do
hit sac/ARDS
M6t bénh nhan nam 87 tudi, bénh 1y mach mau, rung nhi
ChU v suy hé hap nguy kich, chan doan
Nhoi méu mac treo
Ro6 dong mach chu bung (Leaking AAA)
Téc rudt
Thung tang
Nhiém trung huyét nang
Tién lugng de dat
Can xét nghiém danh gia thém
Chi s6 than/men gan
Bo xét nghiém nhiém tring huyét
Hoi chan bac si ngoai va chan doan hinh anh
CT — AAA, khi (pneumatosis), khi tu do
Siéu am tai giwong néu co
Kiém tra tinh trang suy ho hap
COMMENTS

Mot ngueoi dan 6ng 87 tudi bi dau bung dit dji, nén mira va ting huyét
dp trong 6 gio. Ong co tién sw rung nhi con va bénh tim thiéu mdu cuc
bé.
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Trong cau hoi don gian nay, viéc phan tich lam ndi bat mot tinh hubng
lam sang c6 kha nang trd thanh mot tham hoa. Bénh nhan da gia, c6 mot
s6 yéu td nguy co tim mach va dau bung dir doi. Cac bac si khong thé tao
ra mot danh sach chan doan phan biét thich hop cho tinh hudng nay nhu
ngoi trong phong du thi! Nhiém toan chuyén hoa ning nén duoc coi la
bién ching ctia hau hét cac bénh Iy nay [8], va diéu nay su thuc thong
qua nhitng diéu ma viéc phan tich d3 biéu 16. Cac xét nghiém sau hon
can dugc chi dinh dé danh gia va nhimg diéu nay di duoc thao luan ngan
gon.

Sy bat twong xtmg V/Q da duge thao ludn, kha néng cao nhat 1a do hit
sic, va mot 1an nira, Kali mau dd dugc diéu chinh thich hop. Véi mot

truong hop bénh nhan cao tudi va tién luong de dat, viéc tuyén bd rang
can can thi€p tich cuc co thé 1a khong xac dang.

[8] Lange H and Jackel R. Usefulness of plasma lactate concentration in the diagnosis of acute abdominal disease. Eur J
Surg 1994; 160(6-7): 381-84
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PROBLEM 5

D01 ctru ho cua ban dugce giao nhi€ém vu don mot nguoi dan ong 80 tudi
bi COPD va phu phdi tir mdt bénh vién néng thén vi anh ta can thong
khi khong xam lan. Ong da duoc dicu tri tich cuc bang thude loi tiéu
quai va salbutamol khi dung.

Khi m4u tinh mach cua bénh nhan khi ban dén & bén dudi.

Hay mo ta va phan tich két qua.

FiO: 0.21

pH 7.58

PO; 66 mmHg (8.8 kPa)
PCO: 48 mmHg (6.4 kPa)
HCOy 38 mmol/L

BE +14

02 Sats 89%

Na* 126 mmol/L

K* 2.2 mmaol/L

Cl 82 mmol/L

Urea 8.7 mmol/L

Creatinine 142 pmol/L

1. Can bang Acid base

Kiém méau ning (pH 7.58)

Tang CO2 nhe: toan ho hap

Bicarbonate ting dang ké: kiém chuyén hoa
expect CO, = 20 + (0.7 x 38) = 20 + 28 = 48 mmHg do d6 ho hap bu
trir thich hop
AG/DR N/A cho nhiém kiém

Do d6, chan doan: kiém chuyén hoa nguyén phat vdi ho hap bu trir thich

hop
2. Su oxy hoa

Khéng thé phan tich vi day 13 mau méu tinh mach
3. Di¢n giai
Ha natri mau trung binh: than bai tiét thi phat do loi tiéu

Ha kali mau nang
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Vi pH = 7.58 thi expect K™ = 5.0 - (2 x 0.5) = 4.0 mmol/L
K" van thap nghiém trong du di duoc diéu chinh theo pH
Kha ning la do thudc loi tiéu
Nguy co cao cho loan nhip tim/suy ho hap
Can phai diéu chinh ngay lap tirc voi K" duong tinh mach liéu cao
Ha clo mau nang
Than bai tiét do thudc loi ticu
Chi sb than tang
Ti Urea: Creatinine ~ 50
Tiém 4n yéu t6 cta suy than tai than. C6 thé 1a do thudc gy ra
4. Phan tich
Khi mau cho thay: kiém chuyén hoa nguyén phat v4i toan ho hap con bu
Thiéu hut nhiéu chit dién giai
Ha kali mau de doa tinh mang
Suy than
Kiém chuyén hoa
Do loi tiéu (frusemide)
Ciing can can nhic
Bénh noi tiét (Cushing’s, Bartter’s Sx)
Mét HCI — do nén
Toan ho hap: bu trir
Khoéng chi dinh cap BiPAP ¢ giai doan nay: c6 thé 1am kiém mau
t€ hon
Can nging thudce 1oi tiéu
BU K+ khan cap
Bénh do diéu tri cta bac si
Phén hoi véi bac si diéu tri

Pam béo chit lugng cua cac tha thuat
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COMMENTS

Doi cuu ho cua ban duoc giao nhiem vu don mot nguoi dan ong 80 tuoi
bi COPD va phii phoi tir mét bénh vién nong thon vi anh ta can thdng
khi khéng xdm lan. Ong da dwoc diéu tri tich cuc bcfng thuéc loi tiéu
guai va salbutamol khi dung.

Trudng hop nay c6 mot chut khac thudng & chd sy réi loan nguyén phat
dugc phat hién ra thuc su la kiém mau chi khong phai 1a toan mau nhu
mong doi. C6 nhiém toan hd hap, nhung diéu nay chong lai hudng thay
d6i chinh ctia pH. Do d6, no 1a bu trir, chtr khéng phai 1a nguyén phat.
Trong truong hop nay, loi ich cua Bi-PAP la cuc ki dang ngo [9], vi nd
s& lam xau thém tinh trang nhiém kiém. RS rang da c6 mot sy giai thich
sai vé bénh 1y & bénh nhan nay cua bac si 1am sang.

Truong hop ndy ciing cho thay rdi loan nhiéu yéu t6 dién giai va mot yéu
td cua suy than tai than [10]. C6 nhiéu chan doan phan biét co thé dugc
chd y nhung mot 1an nita trudng hop nay nhin manh tdm quan trong cia
viéc phan tlch c6 hé théng. Trong truong h0’p nay, né nhan manh nguyén
nhan cua van dé: dung qua liéu thudc loi tiéu quai.

Mot ngoai 18 nita 12 cac bac si sé tan dung co hoi nay dé chl y dén van
dé dam bao chat luong dicu tri. Pay 1a mot bénh ly do dicu tr1 va do do
nén phan hoi lai véi bac si diéu tri.

[9] Celikel T, Sungur M, Ceyhan B and Karakurt S. Comparison of noninvasive positive pressure ventilation with standard
medical therapy in hypercapnic acute respiratory failure. Chest 1998; 114(6): 1636-42

[10] Miller TR, Anderson RJ, Linas SL, Henrich QL, Berns AS, Gabow PA et al. Urinary diagnostic indices in acute renal
failure: a prospective study. Ann Intern Med 1978; 89(1):47-50
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PROBLEM 6

Mot bénh nhan nam 28 tudi vao vién vi lo mo va chéng mit. Anh ta
khong co tlen str gi dang chu y, va 1a mot ngudi tip gym. Anh néi ring
dang cd ging giam can trong thang qua, nhung phil nhan tat ca triéu
chung khéc.

Khi mau dong mach & bén dudi.

Hay mé ta va phén tich két qua.

FiO2 0.21

pH 7.49

PO2 98 mmHg {13.0 kPa)
PCO: 44 mmHg (5.9 kPa)
HCO3 34 mmol/L

BE +10

O; Sats 99%

Na* 132 mmol/L

K* 1.8 mmol/L

Cl 86 mmol/L

Urea 3.7 mmol/L

Creatinine 62 pmol/L

1. Can bang Acid base
Kiém mau nhe
CO; mau binh thuong
Bicarbonate ting dang ké: kiém chuyén hoa
expect CO, =20 + (0.7 x 34) = 20 + 24 = 44 mmHg,
do d6 mirc CO, nay 1a ho hap bu trir thich hop AG/DR N/A cho

nhiém kiém

Vi vay, chan doan 1a kiém chuyén héa nguyén phat véi ho hap con bu

2. Sy oxy hoa

Oxy mau binh thuong

A-a gradient (mmHg) véi FiO, 21%
=150 - (1.25 x 44) — 98
=150-55-98
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=150 - 153
=-3
Khéng ting, khong c6 su bat twong ximg V/Q.
A-a gradient (kPa) véi FiO, 21%
=21 kPa-(1.25x5.9)-13.0
=21-7.37-13.0
= 0.6 kPa
3. Electrolytes

Ha natri mau nhe.
Ha kali mau de doa tinh mang
Vi pH = 7.49 thi expect K = 5.0 - (1 x 0.5) = 4.5 mmol/L
K* thip nghiém trong khi diéu chinh theo pH
Nguy co cao bi loan nhip/suy ho hap
Can diéu chinh ngay 1ap ttrc vé6i kali dudng tinh mach liéu cao
Ha clo mau trung binh-nang
Su bai tiét cua than
Chi s6 than binh thudng
Khéng c6 dau hiéu suy than rd rang
4. Phan tich
Khi mau dong mach cho thy kiém chuyén hoa nguyén phat véi ho hap
bu tru thich hop
Ha kali m4u de doa tinh mang
Ha clo mau
Kiém chuyén hoa
Vi bénh sir da cho thi phai xem xét dén nguyén nhan do diéu tri:

Lam dung thudc nhuan trang
Lam dung loi tiéu
© Can lam 13 v6i bénh nhan
€ Kiém tra cac chat dién giai khac, UA va sinh hoa
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Nhitng chan doan phan biét bao gom
Bénh ndi tiét (Cushing’s, Bartter’s Sx)
Loss HCI — chiing ndn/chéan an do tam ly
COMMENTS

Mot bénh nhdn nam 28 tudi vao vién vi lo mo va chong mat. Anh ta
khéng cé tién sir gi ddng chii ¥, va la mt nguoi tdp gym. Anh néi rang
dang c6 gdng gidm cdn trong thing qua, nhung phi nhdn tdt cd triéu
chung khac.

Mot 1an nita tAm quan trong ctia phan tich c6 hé thong khong hé duoc
noi qua khi tra 161 cau hoi vé ABG. Chung t61 dugc gidi thiu voi mot
bénh nhan tré khong c6 tién st bénh 1y, diéu nay lam giam dang ké xac
sudt trudc xét nghiém cia nhitng bénh 1y nghiém trong. Piéu nay lam
cho viéc chan doan bénh 1y do diéu tri c6 nhiéu kha ning hon. Case 1am
sang nay da duoc dua vao van ban nay nhu mot tinh huéng ma nhiéu béac
sT c6 thé khong gap phai trude day.

Su két hop cua kiém chuyén héa va ha kali mau & mot bénh nhan khoe
manh khong c6 bénh ly co thé dai dién cho viéc lam dung thudc nhuin
trang [11] hodc loi tiéu[12].

Mitc K* cuc ky thap duoc xtr Iy trong qua trinh phan tich. N6 1a trung
tam cla cau tra 101, co thé 1a tiéu chi dat / khong dat, va do d6 phai duogc
chd y. Boi vi né duge dé cap trong quy trinh lam viéc tiéu chuin cia
chung 61, do d6 s& khong bi bo qua trong khi phan tich vé rdi loan axit-
bazo tong hop.

A-a gradient c6 két qua 4m trong khi mau nay. Mic du day 1a mot diéu bat
kha thi vé sinh 1y [13] c6 mdt sé nguyén nhdn cé thé duge xem xét bao
gdm hd tro oxy, 18i tinh todn hodc 1am tron sb hodc 16i do ludng trong miu
thir. Cling can luu y rang c6 mdt sd luong dang ké cac gia dinh vén co
(inherent assumptions) trong tinh toan A-a gradient va viéc ap dung mot
phuong trinh don gian cho mot hé thdng sinh hoc phirc tap 1a khong hoan
hao. Nhin chung, trong trudng hgp tinh toan gradient &m, thi cac bac si nén
kiém tra tinh toan cta minh va néu khong tim thiy 15i, két luan rang khong
ton tai sy bat tuong xing V/Q.

[11] Oster JR, Masterson BJ and Rogers Al. Laxative abuse syndrome. Am J Gastroenterol 1980; 74(5): 451-58

[12] Papademetrious V. Diuretics, hypokalemia and cardiac arrhythmia: a 20-year controversy. J Clin Hypertens 2006;
8(2): 86 -

92

[13] Kanber GJ, King FW, Eschar YR and Sharp JT. The alveolar-arterial oxygen gradient in young and elderly men
during air and oxygen breathing. Am Rev Respir Dis 1968; 97:376-81
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PROBLEM 7

Mot nguoi dan 6ng 80 tudi dén khoa cap ciru cta ban bi giy dau xuong
canh tay. Ong dugc tiém morphine tinh mach vi dau. Ba muoi phut sau
thi 6ng ngu ga va khong dap tng.

Sinh hiéu:

v Nhip tim:60l/p

» HA: 150/75 mmHg

» Nhip tho: 61/ph

» SPO,: 90%

' Nhiét: 36.8 °C

» GCS: 7

Khi mau dong mach di duoc 14y.

Hay mo ta va phan tich két qua.

FiOz 0.21

pH 7.20

PO2 66 mmHg (8.8 kPa)
PCO: 78 mmHg (10.4 kPa)
HCOx 28 mmol/L

BE +2

O: Sats 90%

Na* 136 mmol/L

K* 58 mmol/L

Cr- 100 mmol/L

Glucose 6.5 mmol/L

1. Acid base status
Toan méau trung binh
Tang CO, mau dang ké: toan ho hap
Expect HCO3 véi CO, =78
Cap = 24 + 4 = 28 mmHg
Man = 24 + 16 = 40mmHg
HCOj3 ting nhe-trung binh: kiém chuyén héa
Bu trtr thich hop va1 CO2 78mmHg

Do d6 chan dodn: nhiém toan ho hap cap véi kiém chuyén hda con bu.
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2. Su oxy hoa

Giam oxy mau nang ¢ khong khi phong
Chi dinh hd trg O
Suy ho hap type |1

A-a gradient (mmHQ) véi FiOs 21%
=150 - (1.25 x 78) — 66
=150 - 100 — 66
=150 — 166
=-16

Khong tang.
Khéng c6 su bat twong xing V/Q: giam oxy mau kha ning do giam
thong khi don thuan
A-a gradient (mmHQ) véi FiO, 21%
=21kPa—(1.25x10.4)-8.8
=21-13-838
=<0 kPa
3. Pién giai

Natri mau binh thuong
khong phai nguyén nhan gay lo mo
Tang kali méu nhe
Expect K* theo pH = 5 + (2 x 0.5) = 6.0 mmol/L
Néng do K phi hop véi pH
Clo méu binh thuong
Tang glucose mau nhe
Khong phai nguyén nhan gay giam GCS
4. Phan tich
ABG cho thdy nhiém toan hé hap cap vdi kiém chuyén héa bu con bu.

Vi bdi canh 1am sang thi goi y manh cho giam thong khi do opiate.
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Ciing can xem xét:

T6n thuong trong ndo: CVA, ICH/SAH

Chén thuong dau khong duoc chan doan (EXDH, SDH)

Nguyén nhan thir phat gay giam GCS, vi du: sepsis
Sinh hiéu cho thdy lo mo va giam thong khi

Thu dung: naloxone

Néu khong thanh cong, c6 thé can hd tro duong tho
Khéng c6 bang ching cho thay rdi loan huyét dong 1 nguyén nhan gy
giam GCS
Kha ning 1a do diéu tri

Xem lai case

Pam bao chat luong céc thu thuat

No1 ro vé1 bénh nhan/than nhan
COMMENTS

Mot nguoi dan ong 80 tudi dén khoa cd'p ctru ctia ban bi gdy dau xwong
canh tay. Ong dwoc tiém morphine tinh mach vi dau. Ba muwoi phiit sau
thi éng ngu ga va khong dap vng.

Mot 1an nita viéc phan tich c6 hé théng da thiét lap mdt cau tra 101 kha ro
rang. Bénh nhan ndy c6 kha ning bi e ché ho hap do diéu tri vi sir dung
opiate. Do d6, cac bac si nén mong doi mot nhiém toan hd hap con by,
d6 1 nhitng gi ma viéc phan tich thyc sy cho thiy. TAm quan trong cia
A-a gradient am da duogc thao luan trong ca ldam sang 6.

C4c bac si tét hon cling nén nhan ra kha ning cta cic nguyén nhan khac
gay giam GCS vdi tién sir chan thuong da cho. M6t lan nita bénh 1y do diéu
tri 14 mot van dé rat quan trong va phai duoc chii ¥ dén, cin dam bao chét
luong diéu tri/thu thuat thich hop. Nguyén tic cong khai thong tin 13 mot
van dé quan trong trong quan 1y 18i y t& va can dugc dé cap [14].

[14] 1edema RA, Mallock NA, Sorensen RJ, Manias E, Tuckett AG, Williams AF et al. The national open disclosure pilot:
evaluation of a policy implementation initiative. MJA 2008; 188(7):397-400
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PROBLEM 8

Mot phu nir 80 tudi c6 tién str viem khop dang thap biéu hién 1a 1dn cap
tinh. Co song mot minh va khong ai nhin thay cd trong 2 ngay nay.

Khi mau ¢ bén duoi.

Hay mo ta va phan tich két qua.

FiOz 0.21

pH 7.16

PO: 100 mmHg (13.3 kPa)
PCO: 28 mmHg (3.7 kPa)
HCOy 14 mmol/L

BE -8

Na* 120 mmol/L

K* 7.6 mmol/L

Cr 100 mmol/L

Glucose 4.0 mmol/L

Lactate 1.2 mmol/L

1. Can bang Acid-Base

Toan méau trung binh

Giam CO, méau dang ké: kiém ho hap

Giam HCOj3  trung binh: toan chuyén hoa
Expect CO,= 8 + (1.5 x 14) = 29: bu trir thich hop
Anion Gap = 120 — 100 — 14 = 6: chan doan NAGMA
Delta R tinh dugc vi AG < 12 (ie N)

Vi vay, chan doan 18 NAGMA véi kiém ho hip con bu
2. Sy oxy hoa
Oxy mau binh thuong
A-a gradient (mmHg) vaéi FiOp 21%
=150 — (1.25 x 28) — 100
=150 — 35 — 100
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=115-100
=15
Expect A-a & bénh nhan 80 tudi = 80/4 + 4 = 24
=> chan doan: A-a gradient binh thuong
Khéng co tinh trang bat twong xing V/Q
A-a gradient (kPa) voi FiOp 21%
=21 kPa-(1.25x3.7)—13.3
=21-46-133
= 3.1 kPa
3. Dién giai

Ha natri mau dang ké
Panh gia tinh trang mat nudc va thuéc dang dung (vi du SSRI)
Can diéu chinh 0.5Smmol/L/hr
Tang kali mau nang
Expect K v6i pH 7.16 = 5.0 + (2.5 x 0.5) = 6.125 mmol/L
Do d6 c6 tinh trang tang kali mau tuyét doi
Kiém tra ECG
Clo mau binh thuong
Su can bang vi NAGMA
Glucose mau binh thuongf
Khong phai nguyén nhan gy It 1an
Lactate binh thuong
ft c6 kha ning 12 do nhiém tring huyét/séc ning
4. Phan tich
NAGMA kém ha natri mau va tang kali mau

Kha nang 1a do suy thuong than

Tién sir bénh nhan c6 viém khép dang thip — c6 thé di dugc chi

dinh str dung steroid bd sung kéo dai.
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Chan doan phan biét cho NAGMA trong trudng hop nay: can danh gia
thém: ,
Thudce — spironolactone, acetazolamide

Ld do — uretoenteric, pancreaticoduodenal
Suy than — kiém tra chi s6 than va ure
Mat HCO3 - tiéu chay
Suy tuyén yén toan bo (Panhypopituitarism)
Hoai tr tuyén thuong than (Waterhouse-Friedrichson syndrome) néu
nhiém trung huyét.
Nhitng diéu khac c6 thé can nhic.
Khong duge thiy trong 2 ngay: hoi chirng nam 1au (long lie syndrome)
Danh gia chic nang than va CK
Ngu ga/la 1an
banh gia nhiing nguyén nhan khac
Sang loc nhiém khuan huyét, CT dau
COMMENTS

Mot phu nir 80 tuéi cé tién sir viém khép dang thap biéu hién li lan ccfp

tinh. Co sé'ng mot minh va khong ai nhin thdy 6 trong 2 ngdy nay.

Khi mau nay hoi mo ho va twong tng véi mot loat cac kha ning & bénh
nhan 130 khoa nay. Pay la mt minh hoa vé su can thiét phai lam viéc
thong qua viéc phan tich mot cach co hé théng, nhung ciing phai xem xét
céc kha nang tiém an va bao gdbm nhirng diéu nay trong khi dién giai.

Phan tich c¢6 hé thdng khi mau nay tiét 160 mét NAGMA lién quan véi ha
natri mau va tang kali méau, va diéu nay goi ¥ kha ning sir dung steroid.
Nhitng didu ndy xuat hién cing nhau vé nén bic tranh vé mot cudc
khing hoang tuyén thuong than cap tinh. Nhiing ngudi theo chil nghia
thuan tay (Purists) s& cho rang con khing hoang tuyén thuong than cip
tinh kem ha kali mau va tang natri mau chi xay ra & bénh suy thugong
than nguyén phat, vi qué trinh sinh ly bénh duogc diéu hoa boi su suy
giam tiét corticoid[15]. Although classically steroid withdrawal only
results in glucocorticoid deficiency, chronic adrenal fatigue and resultant
acute adrenal crisis has been reported in patients undergoing long term
glucocorticoid therapy[16]. Kha niang nhidm tring huyét xen k&
(intercurrent) va hoi ching Waterhouse-Friedrichson (khing hoang

38



tuyén thuong than thuc su) ciing can dugc chil y véi bdi canh 1am sang
da cho, cling nhu kha nang sir dung spironolactone qua mirc.

CAac bac si c6 kinh nghiém ciing s& luu ¥ c4c chan doan phan biét cla
NAGMA, va chi y dén kha niang mac hoi ching “long-lie”, c6 thé lién
quan dén nhiéu bat thuong vé dién giai dugc mé ta trong trudng hop
nay.[17]. Do d6, chirc ning than va nong d6 creatine kinase nén duoc chi
dinh khan cép. Cubi cung véi tinh trang 14 1an cép tinh, CT dau nén duoc
Xem xet.

[15] Burke CW. Adrenocortical insufficiency. Clin Endocrinol Metab 14(4): 947 -76

[16] cronin CC, Callaghan N, Kearney PJ, Murnaghan DJ and Shanahan F. Addison disease in patients treated with
glucocorticoid therapy. Arch Intern Med 1997; 157(4):456 -8.

[17] szewczyk D, Ovadia P, Abdullah F and Rabinovici R. Pressure-induced rhabdomyolysis and acute renal failure. J
Trauma 1998; 44(2): 384 - 8
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PROBLEM 9

Mot ngudi dan ong 48 tudi phan nan vé budn non. Ong da rat mot tay
ring VAo hai ngdy trudc va da udng 26 vién thudc paracetamol/codeine
trong 24 gi qua dé giam dau.

Cac xét nghiém ¢ bén dudi:

Hay mo ta va phan tich két qua

FiO2 0.21

pH 7.02

PO; 109 mmHg (14.5 kPa)
PCO2 19 mmHg (2.5 kPa)
HCOz 8 mmol/L

BE -16

02 Sats 100%

Na* 138 mmol/L

K* 6.3 mmol/L

Cl- 103 mmol/L

Lactate 126 mmol/lL

Glucose 54 mmol/L

AST 6500 UL

ALT 5900 UL

GGT 65 UL

ALP 106 UL

Bilirubin 50 mmol/L

1. Can bang Acid base

Nhiém toan de doa tinh mang

Giam CO, mau nghiém trong: kiém ho hap

Giam bicarbonate ning: toan chuyén héa nghiém trong
Expect CO, = 8 + (1.5 x 8) = 19 mmHg: ho héap bu trir thich hop
Anion Gap =138 -8 — 103 = 27: RAGMA
Delta Ratio = (27-12)/(24-8) = 15/16 = 1.0: RAGMA don thuan
Phu hop BE —-16 véi HCO3 8

Vi vay, chan do4n 1a RAGMA va kiém ho hap con bu.
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2. Su oxy hoa
Tang oxy mau nhe
A-a gradient (mmHg) véi FiO2 21%
=150 - (1.25x 19) — 109
=150 -25-109
=150 - 136
=14
Expect A-a gradient & bénh nhan nam 45 tudi: 45/4 + 4 =11+ 4 =15
=> A-a gradient binh thuong

Khéng co su bat twong xtng V/Q
A-a gradient (kPa) voi FiO2 21%

=21 kPa - (1.25x2.5)-14.5

=21-3.13-145

=3.37 kPa
3. Dién giai

Natri mau binh thuong
Tang kali mau murc o trung binh
Vi pH 7.02 thi expect K" = 5.0 + (4.0 x 0.5) = 7.0mmol/L
K" giam nhe khi didu chinh theo pH
Theo d&i K* khi diéu chinh pH va giai quyét néu can thiét
Giam clo mau rit nhe
Su can bang dién thé cia RAGMA
Glucose mau binh thuong
Suy gan nang
Boi canh cua suy té bao gan
Bién chiing tang billirubin mau
Kiém tra ti 1¢ billirubin lién hop
Kha ning suy té bao gan do paracetamol véi bdi canh 1am sang nay

Tang lactate mau nghiém trong.
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Nhitng nguyén nhann c6 thé giy RAGMA:
Type A — giam oxy méd/sdc
Type B4 - nhiém tring huyét/bénh nén(vi du gan)
Ngo doc gan do paracetamol
Type B, — do thude
Nhiing thudc cé kha ning: metformin, isoniazid, salicylates.. .
4. Phan tich
ABG cho thiy nhiém toan lactic nghiém trong kém bdi canh viém gan
cap
H6 hap bu trir thich hop
Ha kali mau tuong ddi nhe: can theo doi
C6 thé 1a ngd doc gan do paracetamol
Po ndéng d6 paracetammol 1am bang ching
Sang loc nhitng nguyén nhan khac
Huyét thanh viém gan
Siéu am
Can diéu tri ngay lap tic véi NAC
Hoi chan ICU va ndi tiéu hoa
Tién lugng dé dat: co thé can ghép gan.
COMMENTS
Mot nguwoi dan éng 48 tuéi phan nan vé buon nén. Ong da rit mét tiy

rdng vao hai ngay truée va da uong 26 vién thudc paracetamol/codeine
trong 24 gio qua dé giam dau.

Ngay céa viéc doc ngan gon & khi mau nay ciing s& lam sang to vé chan
doan nhiém doc gan do paracetamol. Udng qué nhiéu paracetamol dan
dén su hinh thanh chit chuyén hoa doc hai c6 i luc véi dién to
(electrophilic) [18], NAPQI, gay hoai tir trung tAm tiéu thuy gan [19].

Ban than truong hop nay 1a mét truong hop don gian cia RAGMA lién
quan dén nhiém toan lactic, va nén dugc thuc hién nhu trén. Chuc nang gan
bi rdi loan cho thdy bénh nhan nay c6 nguy co bi ngd doc paracetamol de
doa tinh mang, va phai duoc diéu trji ngay lap tic bang N-Acetyl Cysteine.
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Chu y dén diéu nay 1a can thiét, dit liéu lién quan dén viéc tri hodn diéu tri
nay cho thay tién lwong kém hon[20].

Pé hoan thién, béc si s& thao luan vé cac van dé nho lién quan, cu thé 1a
dleu chinh K*, tang bilirubin mau va can tinh ti 1€ billirubin lién hop, va
can xem x¢t cac nguyén nhan khac cua roi loan chirc ning gan. Cubi
cing, can hoi chan chuyén khoa thich hop va tién luong cho bénh nhan.

[18] Manyike PT, Kharasch ED, Kalhorn TF and Slattery JT. Contribution of CYP2EL and CYP3A to acetaminophen
reactive metabolite formation. Clin Pharmacol Ther 2000; 67(3):275-82

[19] Lee WM. Drug-induced hepatotoxicity. NEJM 2003; 349(5):474-485

[20] Smilkstein MJ, Bronstein AC, Linden C, Augenstein WL, Kulig KW and Rumack BH. Acetaminophen overdose: a
48-hour intravenous N-acetylcysteine treatment protocol. Ann Emerg Med 1991; 20(10):1058-63
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PROBLEM 10

Mot bénh nhan nir 45 tudi vao vién vi tang 6kg va lo mo trong 3 tuan
qua. Trude d6 cd khoe va khong sir dung thude gi, va cd nghi 1a co bat
dau bi man kinh.

Sinh hiéu:

v Mach: 80 /min

» HA: 165/90 mmHg

» Nhip thd: 12 /min

» Sp0O2: 98% (RA)

» Nhiét: 37.1°C

Khi mau dong mach bén duoi.

Hay mo ta va phan tich.

FiO2 0.21

pH 7.51

PO: 102 mmHg (13.6 kPa)
PCO: 44 mmHg (5.9 kPa)
HCOs 34 mmol/L

BE +10

0, Sats 98%

Na* 152 mmol/L

K* 22 mmol/L

Cr 122 mmol/L

Glucose 1.5 mmol/L

1. Can bang Acid base
Kiém méu trung binh (pH 7.51)
CO2 mau binh thuong
HCOj5 ting trung binh: kiém chuyén héa
expect COo =20 + (0.7 x 34) = 20 + 23 = 43 mmHg
do d6 CO2 1a bu trur thich hgp
AG/DR khong 4p dung cho kiém chuyén hoa
Vi vay, chan doan 1a kiém chuyén hoa nguyén phét véi ho hap con bu.
2. Sy oxy hoa
Oxy méau binh thuong ¢ khong khi phong
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A-a gradient (mmHQ) véi FiO, 21%
=150 - (1.25 x 44) — 102
=150 - 55 -102

=-7
Khong tang.

Khéng co su bat tuong xting V/Q
A-a gradient (kPa) v61 FiOp 21%
=21 kPa—(1.25x5.9) —13.6

=21-7.38-13:6
=0.02 kPa
3. Dién giai
Tang natri mau nhe-trung binh
Ha kali mau trim trong
Expect K* theo pH =5 - (1 x 0.5) = 4.5 mmol/L
Do d6 c6 su thiéu hut K+ nghiém trong
Nguy co cao loan tim tim
Can bu khan cip va monitoring theo doi
Tang clo mau nhe
Tang glucose mau trung binh
Pai thao dudng chua duoc chan doan
Li¢u phap steroid
Bénh noi tiét khac (vi du Cushing’s Sx)
4. Phéan tich
ABG cho thay kiém chuyén hoa v&i ho hip bu trir thich hop
Ha kali mau nghiém trong
Tang glucose mau trung binh
Céac nguyén nhan gy kiém chuyén hoa:

Bénh noi tiét: Cushing (nguyén phét/thr phat/ hoi ching can ung
thur)
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Do diéu tri (Kiém tra tién st dung steroids)

Cuong aldosterol

Ho1 chirng Bartter

Mat HCI: kiém tra néu c6 non mira

Do thudc: frusemide/loi tiéu khéc: it kha ning vi BN co ting can
Nhin chung thi goi y Cushing

Tuong quan vé 1am sang (striae, body habitus etc)

Hoi chan ndi tiét

Kiém tra chét dién giai khac va chic ning thin

Sinh héa nudc tiéu

Can nhic cac xét nghiém nhu cortisol mau va hinh anh hoc
(MR/CT nio va 6 bung)

Bu K
St dung KCI hodac KH2PO4 liéu cao duong tinh mach
COMMENTS

Mot bénh nhén nit 45 tudi vdo vién vi tang 6kg va lo mo trong 3 tuan
qua. Trude do co khoe va khong sur dung thuoc gi, va cé nghi la c6 bat
dau bi man kinh.

Viéc phan tich goi y mot sur sap xep khong dac hi€u cua cac triéu ching,
diéu nay cho thay co lién quan dén nhiém kiém chuyen hoa. Nguyén
nhan rat co thé 12 do bénh noi tiét va tam chung nhiém kiém chuyén hoa,
ha kali mau va ting huyét ap co thé 1a tang tiét qua mirc glucocorticoid

(hoi chtiing Cushing) hoac mineralocorticoid (h¢i chirmg Conn) [21]'[22].
Trong truong hop nay, vai thdng tin 1am sang da cho va sy khéng dung
nap glucose tng ho chan doan hoi chimg Cushing, nhung ca hai chan
doan phan biét déu can duogc chi Y, ciing nhu can phai hoi chan véi bac
sT noi tiét.

[21] Torpy DJ, Mullen N, llias I and Nieman LK. Association of hypertension and hypokalemia with Cushing’s syndrome
caused by ectopic ACTH secretion: a series of 58 cases. Ann N Y Acad Sci 2002; 970:134-44

[22] Stewart PM. Mineralocorticoid hypertension. Lancet 1999; 353(9161):1341-7
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PROBLEM 11

Mot bénh nhan nit 58 tudi vao vién vi cam thay khong khoe, ba bi ung
thu va va dang duoc hoa tri.

Sinh hiéu

»  Mach: 105l/ph

» HA:110/65 mmHg

» Nhip tho: 28l/ph

» Sp0O3,: 92% (oxy 6/ph)

' Nhiét: 38.6 °C

Khi mau dong mach nhu sau.

1. Hay mo ta va phan tich két qua

2. Ké nhirng xét nghiém ban s€ chi dinh

FiO2 0.40

pH 7.28

POz 68 mmHg (9.0 kPa)
PCO:2 40 mmHg (5.3 kPa)
HCOx 18 mmol/L

BE -6

0O Sats 92%

Na* 141 mmol/L

K* 4.6 mmol/L

Cl 106 mmol/L

Glucose 5.8 mmol/L

1. Can bang Acid base
Toan mau nhe
CO2 mau binh thuong
Bicarbonate giam nhe: nhiém toan chuyén hoa nhe
Expect CO, =8 + (1.5 x 18) = 35 mmHg
H6 hap bu trir khong day du
Nhiém toan ho hap twong dbi
Anion Gap = 141 - 18 — 106 = 141 - 124 = 17: RAGMA
Delta ratio = (17-12)/(24-18) = 5/6 = ~1.0 => RAGMA don thuan
Phu hop BE —6 v4i HCO3 18
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Do d6, chan doan 1a RAGMA kém kiém ho hap bu trir.
2. Sy oxy hoa
Giam oxy mau dang ké khi dang hd tro oxy
A-a gradient (mmHQ) véi FiO, 40%
=300 —(1.25 x 40) — 68
=300 -50 - 68
=300 - 118
=172
Expect A-a gradient & bénh nhan nit 48 tudi = 58/4 + 4 = 18

=> tang A-a gradient
Chan doan, bat twong xtmg V/Q
Can quan tdim dén LRTI/PE véi bénh str va SpO, da cho
ARDS (SIRS/hit sic)
Bénh phdi mo ké
Bénh mang ho hap khac (vi du APO)
A-a gradient (kPa) véi FiO, 40%
=40 kPa— (1.25x 5.3) - 9
=40-6.63-9
= 24.37 kPa
3. Pién giai

Natri méau binh thudng

Kali mau binh thuong
Véi pH 7.28 thi expect K" =5.0 + (1 X 0.5) = 5.5 mmol/L
=> K" ha rat nhe
Theo déi K khi pH dugc didu chinh

Clo méu binh thuong

Glucose mau binh thuong
Khong nghi DKA la nguyén nhan gdy RAGMA
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4. Phéan tich
ABG cho thay RAGMA véi toan ho hap bu trir khong thich hop vaco su
bét twong xtng V/Q
***35t & bénh nhan ung thu dang dugc hoa tri ***
Nguy co nhiém tring huyét cao

Can su dung khang sinh phd rong theo kinh nghiém Abx
(gentamicin + pip/taz hoac cefepime)

Cac nguyén nhan gdy RAGMA cén cin nhic:
Lactate: xét nghiém dé kiém tra
A — sdc/giam oxy mo
B1 — nhiém trung huyét, suy gan (mets) LRTI, nhiém tring tiét
ni¢u, nhiém trung huyét néu cé 1ap duong truyén tinh mach
B, — thudc: sat, isoniazid, paraldehyde, metformin, alcohols
Ketones
DKA khong c6 kha nang v6i glucose mau binh thuong
Thiéu dinh dudng
Mt nudc
Suy than
MAt nudc, hoa tri
Bét tuong ximg V/Q
S6t — cha ¥ suy ho hdp do LRTI. PE ciing c6 kha ning hon véi
bénh sir nay.
Do do6, dua vao nhiing diéu trén, cac xét nghiém can lam thém Ia:
Tai givong:
ECG
Thir nude tiéu
Bénh hoc:
Cong thirc mau toan phan (WCC/Hb)

Chtrc nang gan than, lipase, Ca’”
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Lactate (nhiém tring huyét)

Sang loc nhiém trung huyét — cdy nudc tiéu, cdy mau 2 vi tri, XQ
phoi

Nong d¢ thude néu co chi dinh

Choc dich nio tiy néu lo ngai suy ho hap do viém mang nio

Hinh anh hoc:
XQ phoi

CT mach mau phéi néu khong tim thidy nguyén nhan ndao gy bat
twong xtg V/Q

Xeét nghiém hinh anh khac khi 1am sang c6 chi dinh: vi du si€u am
tim huyét khéi tinh mach sau, CT bung siéu 4m bung khi nghi ngo.

COMMENTS

Mot bénh nhdn nit 58 tudi vao vién vi cam thd’y khong khoe, ba bi ung
thu vu va dang dwoc hoa tri.

Sinh hiéu

v Mach: 105l/ph

» HA: 110/65 mmHg

' Nhip tho: 281/ph

- SpO,: 92% (oxy 6/ph)

' Nhiét: 38.6°C

C4c ban s& nhan thay rang cO ba thong tin rat quan trong: sot va thiéu
oxy & mot bénh nhan dang hoa tri. Pay 1a mot tinh hudng doi hoi phai
dung khang sinh theo kinh nghiém [23].

Ciing c6 hai cau hoi dugce dua ra. “Mo ta va phan tich”, va “chi dinh céc
xét nghiém tiép theo”. Piéu nay doi hoi phai phan tich tip trung vao
thong tin duoc dua ra, thay vi can phai tao ra mot cau tra 15i hoan toan.
Trong truong hop ndy, 1am sang s& can phai danh gia nguyén nhan giy
sOt va nguyén nhan giy ting A-a gradient. Cac ban nén tao ra mot danh
sach cac xét nghiém thich hop.

[23] Flowers CR, Seidenfeld J, Bow EJ, Karten C, Gleason C, Hawley DK et al. Antimicrobial prophylaxis and outpatient
management of fever and neutropenia in adults treated for malignancy: American Society of Clinical Oncology clinical
practice guideline. J Clin Oncol 2013; 31(6):794-810
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PROBLEM 12

Mot bénh nhan nam 26 tudi vao vién vi kho thd va yéu toan than. Cha
me cau nodi cau co tién s bénh than khong rd chan dodn va cau khong
tuan thu diéu tri.

Khi mau bén dudi.

Hay mo ta va phan tich két qua.

FiOz 0.21

pH 7.08

PO. 110 mmHg (14.7 kPa)
PCO:2 19 mmHg (2.5 kPa)
HCO3z 7 mmol/L

BE -16

0O: Sats 100%

Na* 136 mmol/L

K* 1.8 mmol/L

Cr 124 mmol/L

Urea 47 mmol/L

Creatinine 42 pmol/L

1. Can bang Acid base
Toan mau nang
CO, méu giam ning: kiém ho hap
Bicarbonate giam ning: toan chuyén hoa
expect CO, =8 + (1.5 x 7) =18 mmHg
do @6 ho hap bu trir thich hop
Anion Gap =136 -7 —124 =136 — 131 =5 => NAGMA
Delta Ratio: khong tinh khi AG <12
Do d6, chan doan 14 NAGMA véi ho hap con bu
2. Su oxy hoa
Tang oxy mau nhe kha ning thi phat do tang thong khi vi bu trir ho hap
A-a gradient (mmHq) véi FiO, 21%
=150 - (1.25x 19) — 119
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=150-25-119

=150 - 144

=6

Expect A-a gradient & nam 26 tudi = 26/4 + 4 = 8.5

=> A-a gradient binh thuong. Khong c6 bat twong xtmg V/Q
A-a gradient (kPa) voi FiO, 21%

=21 kPa—(1.25x 2.5)—14.7

=21-3.13-14.7

=3.17 kPa
3. Dién giai

Natri mau binh thuong
Ha kali mau nghiém trong

Vi pH 7.08 thi expect K™ = 5.0 + 3 x 0.5 = 6.5mmol/L

=> Ha K' de doa tinh mang khi diéu chinh theo pH

Nguy co cao giy loan nhip/suy ho hap

Can diéu chinh ngay 1ap ttrc v6i Kali tinh mach lidu cao.
Clo mau tang

NAGMA
Chi s6 than binh thudng

Khong c6 bang chimg suy than 13 nguyén nhan giy NAGMA
4. Phéan tich
ABG cho thiy NAGMA véi ho hip bu trir thich hop
Ha kali mau nghiém trong

Can bu kali tinh mach liéu cao

Monitoring theo ddi: nguy co cao loan nhip va suy ho hap
Nhitng dau hiéu phu hop véi toan hoéa éng than (RTA: renal tubular
acidosis)

Kiém tra pH nudc tiéu (>5.3)
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Kiém tra chét dién giai khac, vi du Ca’"

pH c6 thé dap tng véi HCO3 truyén
Nhitng nguyén nhan khac cia NAGMA can c4n nhéc:

Giam aldosterone: suy thuong than/ st dung spironolactone

Str dung Acetazolamide

Truyén NaCl

Suy than (khong thé véi chi s6 than binh thuong)
COMMENTS

Mot bénh nhdn nam 26 tudi vao vién vi khé thé va yéu toan thdn. Cha
me cdu noi cdu co tién s bénh than khong ro chan dodan va cau khong
tuan thu diéu tri.

Cac bac si 1am sang ¢c6 thé s& bdi rbi voi cac thong tin 1am sang da cho.
Mot diém khoi dau tot trong truong hop khong c6 manh mdi co ban nao
la phan tich mét cach c6 hé théng dé lam sang to cac bat thuong chinh
yéu. Trong truong hop nay 1a NAGMA va ha kali mau. Trong khi phan
tich vé can bang toan kiém, thi can nhan ra ha kali mau va xir 1y khan
cap, day c6 thé 1a nguyén nhan giy yéu cua bénh nhan [24].

Khi NAGMA duoc x4c dinh, danh sach cac chan doan phan biét co thé
duoc xem xét lai dé tim lién két v6i thong tin da co. Trong truong hop
nay, mat HCO3™ & than c6 kha nang lién quan va nén dugc xem la mot
khép néi nhu vay.

Ca toan hoa 6ng luon gan (co6 hodc khong hoi chimg Fanconi) va toan
hoa ong luon xa déu lién quan dén NAGMA va ha kali mau [25]' [26],
mic du cac rdi loan co xu hudéng nghiém trong hon véi bénh 6ng Iuron
xa. Thong thuong bénh nhan méc cac bénh nay dugc duy tri diéu tri
bang bicarbonate, ¢ 1& 13 loai thuéc ma thanh nién nay da khdng tuén
thil. Piéu rit quan trong 13 phai danh gia cac chat dién giai khac va khan
truong bu kali & bénh nhan nay.

[24] Comi G, Testa D, Corneolio F, Comola M and Canal N. Potassium depletion myopathy: a clinical and morphological
study of six cases. Muscle Nerve 1985; 8(1):17 - 21

[25] Sebastian A, McSherry E, and Morris RC Jr. Renal potassium wastin in renal tubular acidosis (RTA): its occurrence in
types 1 and 2 RTA despite sustained correction of systemic acidosis. J Clin Invest 50(3): 667 - 78

[26] Batle D, Moorthi KM, Schlueter W and Kurtzman N. Distal renal tubular acidosis and the potassium enigma. Semin
Nephrol 2006; 26(6): 471-8
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PROBLEM 13

Mot tho co khi 26 tudi dugc dua vao cap ctru sau khi udng qué liéu mot
chit khong rd. Sinh hiéu ctia bénh nhan:

v Mach:106 /min

»  HA: 80/50 mmHg

»  Nhip thd: 34 /min

» SpO,: 100% (RA)

» GCS:12

Khi mau nhu bén dudi.

Hay mo ta va phan tich

FiO2 0.21

pH 7.15

pO:2 116 mmHg (15.4 kPa)
pCO: 20 mmHg (2.7 kPa)
HCO3 8 mmol/L

BE -16

Na* 135 mmol/L

K* 6.5 mmol/L

Cl- a5 mmol/L

glucose 6.2 mmol/L

urea 8.1 mmol/L

lactate 5.2 mmol/L

measured osmolality 320 mosm/Kg

ANSWER

1. Can bang Acid-Base Balance

Toan mau nang

Giam CO2 méu trung binh: kiém hé hap

Giam ning HCO3 va BE am nang: toan chuyén hoa
expect CO, = 8 + (1.5 x 8) = 20mmHg => ho hip bu trir thich hop
Anion Gap=135-95-8=232
Delta ratio = (32 - 12)/(24 - 8) = 20/16 = 1.25

=> RAGMA don thuan

Do d6 chan doan RAGMA véi ho hip bu trir thich hop.
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2. Sy oxy hoa

Tang oxy méu nhe

A-a gradient (mmHqg) véi FiO, 21%
=150 - (1.25x 20) - 116
=150-25-116

=9
Expect A-a gradient & bénh nhan 20 tudi = 20/4 + 4 =9

=> A-a gradient binh thuong. Khong c6 bat trong xtng V/Q.
A-a gradient (kPa) voi FIO2 21%

=21 kPa—-(1.25x2.7)-15.4

=21-3.38-154

=2.22 kPa
3. Dién giai

Natri mau binh thuong
Tang kali méau
expect K v6i pH 7.15=5 + (2.5 X 0.5) = 5 + 1.25 = 6.25 mmol/L
=> K" 6.5 phu hop véi pH
Ha clo mau nhe
Can bang dién RAGMA
Glucose mau binh thuong: khong phai 1a nguyén nhan giy giam nhén
thirc cp tinh
Tang lactate mau dang ké
type A: giam tudi mau méo/sdc
type B1: sepsis/suy gan. Kiém tra men gan

type Bo: do thudc: metformin, iron, toxic alcohols, isoniazid,
paraldehyde, paraquat

Tang ap luc tham thau
Nguy co phu ndo

osmolar gap = osm¢ - osmgy, = 320 - (2 x Na + urea + glucose)
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=320-270-8-6 =150 - 14 = 36: tang cao
Goi y MANH cho ngd doc alcohol, kiém tra nude tiéu tim oxalate,
kiém tra nong do axit formic
4. Phan tich
Qua liéu, nam tré, toan chuyén hoa ning.
RAGMA con bu kém ting khoang tréng tham thau (osmolar gap) goi ¥
ngo doc ethylene glycol hoac methanol.
Can chi dinh diéu tri khan cap
Antidotes: ethanol or fomepizole.

Ho1 chan bac si chuyén vé dc chat.

Néu ¢6 chi dinh loc mau: hoi chan ICU
Xét nghiém ndng do paracetamol (dong tiéu thu)
Hoi chan béc si tim than khi can

banh gia nhitng nguyén nhan khac gay tang lactate: sang soc
nhiém tring huyét, xuat huyét tiéu hoa..

COMMENTS

Mot the co khi 26 tuéi dwoc dwa vao ccfp cutu sau khi uéng qua liéu mot
chat khong ré.

Piéu thu vi ¢ ddy 1a co it manh méi duge cung cap. Tuy nhién, c6 mot
manh mdi chinh ma ching ta c6 thé kiém tra dugc: dp lic tham thdau do
duwoc la 320 mosm/Kg.

Trong truong hop qua lidu mot chat, didu nay s& goi y manh cho kha
nang ti€u thu methanol hodc ethylen glycol [27]. Chung ta nén mong doi
mot RAGMA dong thoi v6i ndng do lactate cao. Viéc phan tich co hé
thong da thuc sy tiét 16 nhitng du hiéu nay. Luu y, Delta Ratio > 1.0,
nhung diéu nay khong nén dugc hiéu 13 nhiém kiém chuyén hoéa dong
thoi. Do 1éch nho: khoang 1 ¢6 thé phan anh sy thiéu chinh xac vbn c6
trong phuong phap tinh toan, va nhiém kiém chuyén héa 1a khong chic
s& xay ra trir khi ti s6 vuot qua 2.

Céc bac si can c6 su hiéu biét vé cac chat chuyén hoa cu thé cia methanol
(formic acid)[28] va ethylene glycol (oxaloacetate)[29]. Piéu trj thich hop
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bang cach trc ché alcohol dehydrogenase inhibition[30] hodc loc mau. Cac
chi dinh cua lgoc mau con gay tranh cai, nhiitng bao gom su hién di¢n cua
RAGMA, tont thuong co quan dich va khoang tréng thap thau > 10%,
Can tham khéo y kién cia cac chuyén gia.

Cudi cung, can nhan ra ring day 12 mot giai doan tiém an kha ning giy
hai ban than, cha ¥ tim kiém, kiém tra nong d¢ cac chat doc dong tiéu
thy, cham séc tich cuc va hoi chan tim than.

[27] Lynd LD, Richardson KJ, Purssell RA, Abu-Laban RB, Brubacher JR, Lepik KJ et al. An evaluation of the osmole
gap as a screening test for toxic alcohol poisoning. BMC Emerg Med 2008; 8:5

[28] D’Alessandro A, Osterloh JD, Chuwers P, Quinlan PJ, Kelly TJ and Becker CE. Formate in serum and urine after
controlled methanol exposure at the threshold limit value. Environ Health Perspect 1994; 102(2):178-81

[29] Fraser AD. Clinical toxicologic implications of ethylene glycol and glycolic acid poisoning. Ther Drug Monit 2002;
24(2):232-8

[30] Barceloux DG, Krenzelok EP, Olson K and Watson W. American Academy of Clinical Toxicology Practice
Guidelines on the Treatment of Ethylene Glycol Poisoning. Ad Hoc Committee. J Toxicol Clin Toxcicol 1999; 37(5):537
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PROBLEM 14

Mot bénh nhan nir 85 tudi vao vién vi gdy xwong hong trai, ba di sir
dung calcium va vitamin D b6 sung dai han dé du phong lodng xuong.
Khi mau tinh mach bén dudi.

Hay mo ta va phan tich két qua.

FiO: 0.21

pH 7.49

POz 43 mmHg (5.7 kPa)
PCO: 42 mmHg {5.6 kPa)
HCOsz 32 mmol/L

BE +8

O; Sats 78%

Na* 138 mmol/L

Kt 47 mmol/L

Cr 102 mmol/L

PO+ 0.5 mmol/L

Ca® 2.8 mmol/L

Urea 128 mmol/L

Creatinine 130  pmol/L
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ANSWER
1. Can bang Acid base
Kiém mau nhe
CO2 mau binh thuong
HCOj3 tang trung binh: kiém chuyén hoa
expect CO, =20 + (0.7 x 32) = 20 + 21 = 42 mmHg
do d6 ho hap bu trir thich hop
AG/DR khong tinh véi kiém chuyén hoa
Vi vy, chan doan 13 kiém chuyén hoa nguyén phat v6i ho hap con bu
Venous sample, therefore A-a gradient not applicable
3. Dién giai
Natri mdu binh thuong
Kali mau binh thuong
Expect K* theo pH =5 - (1 X 0.5) = 4.5 mmol/L
Do d6 kali mau phu hop voi pH
Clo méau binh thuong
Tang calci mau dang ké
Ha phospho mau trung binh
Chi s6 than ting
Ti s6 U:C ~90 kha ning suy than trudc than
Panh gi4 tinh trang thé tich
Kiém tra tién st dung thudc (ACEi/frusemide)

4. Phan tich

VBG cho thay kiém chuyén hoa vai kiém ho hap con bu.

Tang calci mau va ha phospho mau dang chu y.

Suy than.

Vé6i bénh sir dd co thi goi ¥ hoi chimg Milk-Alkali nhu 13 mot bién

chirng cua viéc st dung Canxi dai han.
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Didu tri véi bu dich, theo doi Ca¥, can nhéc loi tiéu/bisphosphonates
Ngtng bo sung ca*
Kiém tra ECG: xem khoang QT
Nhirng nguyén nhan khéc gay Ca** cao
Cuong can giap nguyén phat
Ca/myeloma di can
Gay xuong bénh 1y: chup XQ danh gia
Nhitng nguyén nhan khac gay kiém chuyén hoéa:
Bénh noi tiét: hoi ching Cushing (it kha ning do dién giai binh
thuong), hoi chiing Bartter
Thubc loi tiéu quai (khéng nghi dén vi Ca/K ting)
M&4t HCI: bénh nhén c6 ndn?
COMMENTS

Mot bénh nhédn nit 85 tudi vao vién vi gdy xwong héng trdi, ba da sir
dung calcium va vitamin D bé sung dai han dé dw phong loang xwong.

Khi méau nay cho thiy kiém chuyén héa phiic tap do ting calci mau va
suy than. Pay 1a hoi chirng Milk-Alkali, gay ra béi ti€u thu mot lugng
16n calci va chét kiém. Trong lich su, n6 li€én quan dén viéc diéu tri loét
da day bang sita va bicarbonate, nhung ngay nay né pho bién nhu 1a mot
bién chung cua viée str dung rong rdi calcium carbonate dé du phong
lodng xwong [31]. Céc béc si c6 kinh nghiém s& xac dinh chan doan nay,
cling nhu dua ra cac chan doan phan biét khac giy ting calci mau va
kiém chuyén héa trong khi phan tich.

[31] Picolos MK, Lavis VR and Orlander PR. Milk-alkali syndrome is a major cause of hypercalcaemia among non-end-
stage renal disease (non-ESRD) inpatients. Clin Endocrinol 2005; 63(5): 566 - 76
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PROBLEM 15

Mot bénh nhan nir 30 tudi vao cép curu sau khi uéng mdt lo thube khong
16 loai cach d6 3 tiéng. Co bi 14 14n va noi 1a nghe nhing tiéng chudng
reng trong tai.

Sinh hiéu:

v Mach: 112 /min

» HA:99/62 mmHg

» Nhip thd: 34 /min

» Sp02:100% RA

' Nhiét: 37.8 °C

» GCS: 14

Khi mau dong mach bén dudi

Hay mo ta va phan tich két qua.

FiO2 0.21

pH 7.60

PO: 115 mmHg (15.3 kPa)
PCO:2 20 mmHg (2.7 kPa)
HCOs 18 mmol/L

BE -4

O: Sats 100%

Na* 135 mmol/L

K* 5.8 mmol/L

Cl 98 mmol/L

Urea 45 mmol/L

Creatinine 0.06 pmaliL

Glucose 58 mmol/L

Lactate 0.6 mmol/L

1. Can bang Acid base status

Kiém mau ning

Ha CO2 méu nang: kiém ho hap
Expect HCO3 véi CO» 20:
Cap = 24 - (2 x 2) = 20mmHg
Man =24 - 2 x 5 = 14mmHg

Giam nhe HCO3: toan chuyén héa

Péu khong phu hop véi su bu cdp hay man caa CO,
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Anion Gap = 135-18 - 98 =135 - 116 = 19 => RAGMA
Delta Ratio = (19-12)/(24-18) = 7/6 = ~1 => RAGMA don thuan
Vi vay, chan doan 1a:
kiém ho hap cap
toan chuyén héa: bu trir mot phan/RAGMA mot phan
2. Su oxy hoa
Tang oxy mau & khong khi phong
Tht phat do tadng thong khi manh
Goi ¥ su kich thich trung tim ho hap
A-a gradient (mmHQ) véi FiO, 21%
=150 —(1.25 x 20) — 115
=150-25-115
=150 - 140
=10
Expect A-a gradient & bénh nhan nit 30 tuéi = 30/4 +4=75+4=115
Khong ting

Khong co sy bat tuong ximg V/Q
A-a gradient (kPa) voi FiOp 21%
=21 kPa—(1.25x2.7) - 15.3
=21-3.38-15.3
=2.32 kPa
3. Pién giai

Natri mau binh thudng: khong phai nguyén nhan gy 1 1an
Tang kali méu nhe
Expect K* véi pH 7.6 =5-2x0.5=4.0 mmol/L
Nong do K tang khi didu chinh theo pH
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Can theo di khi pH dugc diéu chinh
Ha clo mau nhe
Can bang dién cia RAGMA
Glucose mau binh thuong
Khéng phai nguyén nhan 1am giam GCS/Ia 1an
Khong nghi dén DKA
Lactate binh thuong
Khong phai nguyén nhan giy RAGMA
Chi s6 than binh thudng
Khong phai nguyén nhan gady RAGMA
4. Phan tich
ABG cho thiy kiém ho hdp nguyén phat kém ting oxy mau va chuyén
hoa bu trir mot phan cung véi RAGMA.,
Kiém hé hip nguyén phat ma khong c6 giam oxy méu goi ¥ su
kich thich trung tim ho hap
Hau hét phu hop véi qua lidu Aspirin, ké ca v6i 1am sang nhu vay.
Cung phu hop voi RAGMA (lactate va urea binh thuong)
XU tri:
Kiém héa nude tieu va bu dich
Kiém tra ndng do salicylate dé danh gia diéu tri
Kiém tra ndng do paracetamol (dong tiéu thu)
Hoi chan chuyén khoa chéng doc
Hoi chan tim than, canh giac toan tu sat
COMMENTS

Mot bénh nhan nit 30 tuéi vao cdp ciru sau khi uong mét lo thuée khéng

16 logi cdch dé 3 tiéng. Cé bi Li lan va néi la nghe nhitng tiéng chudng

reng trong tai.
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Mot 1an nira, c6 mot manh moi duge chira trong céc thong tin da cho: ¢o
U tai, mot dau hiéu kinh dién cta qua liéu aspirin[32].

Khi phan tich cho thdy 2 qua trinh song song, kiém ho hip nguyén phat
cing RAGMA kém lactate binh thudng, diéu nay gitp ta xac dinh chan
doan ngay lap tuec.

Céac ban can chu ¥ cac chan doan phin biét cho RAGMA c6 nong do
glucose va lactate binh thuong. Nhitng diéu co ban cua qua liéu aspirin da
duoc phac hoa qua case nay. Can kiém hoa nudc tiéu dé ting cuong su dao
thai [33]. Nong d6 huyét thanh va Done nomogram khong hitu ich trong
viéc phan lap, khong gidng nhu biéu d6 Rumack-Matthews nomogram cho
ngd doc paracetamol [34]. Tuy nhién, viéc giam ndng do lién tiép cho thiy
c6 dap tmg phu hop voi diéu tri.

Cubi cung, cac bac si co kinh nghiém sé chu y dén viéc kiém tra néng do

cac chat dong tiéu thu va hoi chan chuyén khoa tAm than.

[32] O’Malley, GF. Emergency department management of the salicylate-poisoned patient. Emerg Med Clin North Am
2007; 25(2):333-46

[33] Proudfoot AT, Krenzelok EP and Vale JA. Position paper on urine alkalinization. J Toxicol Clin Toxicol 2004;
42(1):1-26

[34] Dugandzic RM, Tierney MG, Dickinson GE, Dolan MC and McKinght DR. Evaluation of the validity of the Done
nomogram in the management of acute salicylate intoxication. Ann Emerg Med 1989; 18(11):1186 - 90
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NHUNG CASE KHO HON
“Dung hoang mang”
Douglas Adams
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PROBLEM 16

Mot pén}} nhan nir 26 tu‘éi, tién str nhap ICU vi hen, nay vao yién vi suy
ho hap cap. Co duogc di€u tri boi bac si tu 2 ngay nay véi thude gian phé
quan va glucocorticoids. Sinh hi€u hién tai:

Mach: 120 /min

HA: 110/70 mmHg

Nhip thé: 30 /min

Sp02: 92% vaéi FiO2 40%

Nhiét: 37.2 °C

Khi mau dong mach nhu sau.

Hay mé ta va phan tich két qua.

FiO2 0.4

pH 7.32

PO: 65 mmHg (8.7 kPa)
PCO:z 48 mmHg (6.4 kPa)
HCOx 18 mmol/L

BE -6

O; Sats 92%

Na' 142 mmol/L

K* 3.2 mmol/L

Cl 88 mmol/L

Glucose 10.2  mmoliL

Lactate 36 mmol/L

1. Acid base status
Toan mau nhe
Tang CO2 mau nhe: toan ho hap
Expect HCO3 vGi CO, 48
Cip = 24 + 1 = 25mmHg
Man = 24 + 4 = 28mmHg
Giam nhe HCO3: toan chuyén hoa
Expect CO, =8 + (1.5 x 18) =8 + 27 = 35 mmHg
Anion Gap = 142 — 18 — 105 = 142 — 123 =19 => RAGMA
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Delta Ratio = (19 -12)/(24-18)=7/6 =1
=> goi Y RAGMA don thuan
Do d(? chin doan 2 qua trinh song song: toan hd hip nguyén phat va toan
chuyén hoa. Khong bu tru.
2. Su oxy hoa
Giam oxy mau ning du dang bo sung oxy
A-a gradient (mmHg) vaéi FiO, 40%
=300 —(1.25x 48) — 65
=300 -60-65
=300 - 125
=175
Expect A-a gradient ¢ bénh nhan nit 26 tudi = 26/4 + 4 = ~10

=> Tiang rat cao!
Bét tuong xtmg V/Q ning
Go1y con hen nguy kich/de doa tinh mang

Ciing can xem xét: ARDS (SIRS/hit sic), bénh phdi k&, bénh Iy mang ho
hap khac (vi du LRTI), thuyén tic phoi

A-a gradient (kPa) véi FiOy 40%
=40 kPa — (1.25 x 6.4) — 8.7
=40-8-8.7
=23.3 kPa

3. Pién giai

Natri méau binh thudng
Ha kali mau nhe
Kha nang di chuyén vao noi bao néu dang dung salbutamol
Expect K* véi pH =5 + 0.5 x 5 = 5.25 mmol/L
=> thiéu hut K* dang ké khi diéu chinh theo pH
Can bu K va monitor ECG
Clo méu binh thuong

Glucose mau tang trung binh
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Thu phat do dung glucocorticoid
Co6 thé 1a dai thao dudng — kiém tra lai bénh sir
Tang lactate mau trung binh
Kha nang do dung salbutamol (type B))
Type A it kha ning do huyét dong binh thudng
Type B it kha ndng do nhi¢t d§ binh thuong, nhung nén danh gia
nhiém tring huyét
4. Phan tich
**Pay la mot bénh nhan rat nang***
Hen, va ABG cho thay 2 rdi loan song song: toan hd hip kém RAGMA
Toan ho hap
RAT dang lo ngai véi tién st hen da cho
Cho thay bénh nghiém trong/de doa tir vong
Tang CO2 mau trong hen thuong bao trudc ngung thd
Can diéu trj khan
Thudc gidn phé quan liéu cao, MgSO4, CPAP, c6 thé IPPV
Can nhap ICU
RAGMA, tang lactate mau
Salbutamol
Nhiém tring huyét/séc: it kha nang hon
Kiém tra dé loai trr nguyén nhan do thubc (sit, isoniazid,
paraldehyde, toxic alcohols, metformin...)
Ciing can can nhic nhitng nguyén nhan khéac nhu:
DKA (glucose mau cao): kiém tra bénh str va xét nghiém ketone
Tang ure mau: kiém tra chtrc ning than
COMMENTS

Mét bénh nhdn nir 26 tudi, tien siv nhdp ICU vi hen, nay vao vién vi suy
ho hap cdp. Co dwoc diéu tri boi bac st tw 2 ngay nay voi thuoc gian phé
quan va glucocorticoids.
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Mot 1an nita, bénh sir d cung cAp mot sb thong tin co gia tri. Py la mot
bénh nhan nguy co cao [35]. Thong thuong bénh nhan hen s€ bi giam
CO2 do tang thong khi. O day, c¢6 su hién di¢n cua tang CO2 mau cho
thay con hen nang, va PEF < 25% [36]. Suy ho hap sap xdy ra, diéu nay
duoc nhan manh trong sudt qua trinh danh gia A-a gradient dé cho thay
su hiéu biét vé muc do nghiém trong cta bénh.

Mot sérvén dé nho can b}nh luan vé khi mg’lu nay, bao gom su hién dién
cua thiéu hut K + dang k¢, tang duong huyét (co 1€ lién quan dén steroid)
va tang lactate mau (liéu phap salbutamol).

Diéu quan trong, 13 can xir tri ngay, va viéc chan doan phan biét day du
cho RAGMA ciing c6 thé duoc dit ra khi thoi gian cho phép.

[35] Dhuper S, Maggiore D, Chung V and Shim C. Profile of near-fatal asthma in an inner-city hospital. Chest 2003;
124(5): 1880-84

[36] Martin TG, Elenbaas RM and Pingleton SH. Use of peak expiratory flow rates to eliminate unnecessary arterial blood
gases in acute asthma. Ann Emerg Med 1982 11(2):70
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PROBLEM 17

Mot bé trai 3 tudi dugc cha me dua vao cap ctru sau khi cadu da nuot
nhiing vién thudc bd sung sat (khong rd so lugng). Cau non rat nhiéu.

Khi mau tinh mach ¢ bén dudi.

Hay mo ta va phan tich.

FiO2 0.21

pH 7.16

POz 65 mmHg (8.66 kPa)
PCO:z 25 mmHg (3.3 kPa)
HCOx 10 mmol/L

BE -8

02 Sats 100%

Na* 146 mmol/L

K* 6.0 mmol/L

Cr- 90 mmol/L

Urea 4 mmol/L

Creatinine 70 pmol/L

Lactate 5.6 mmol/L

Glucose 54 mmol/L

1. Acid base status
Toan mau dang ké
Giam CO2 méu trung binh: kiém ho hap
Bicarbonate giam dang ké: toan chuyén hoa trung binh - ning
Expect CO, = 8 + (1.5 x 10) = 23mmHg: ho hap bu trir thich hop
Anion Gap = 146 — 10 — 90 = 46 => RAGMA
Delta Ratio = (46 — 12)/(24-10) = 34/14 >2
=> ¢6 ca toan chuyén hoa 13n kiém chuyén hoa
Giai thich dugc su trai ngugce: BE -8 trong khi HCO3 10
Do do, chan doan 1a RAGMA, kém kiém chuyén hoa ddng thoi va kiém
ho hap con bu.
2. Su oxy hoa
Mau méu tinh mach khong thé phan tich A-a gradient.
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3. Dién giai
Natri mau binh thuong
Kali mau tang
Cha y ndng do K™ tang nhe (6.0)
Véi pH 7.16 thi expect K" =5.0 + (2.5 x 0.5) = 6.25mmol/L
K" khé phu hop v6i pH, can theo di K+ khi pH duoc diéu chinh
Ha clo mau nhe
Sy cdn bang dién/bai tiét ctia than
RAGMA c6 thé do mét HCI vi non
Glucose mau binh thuong: khong nghi DKA
Chi s6 than binh thudng
Khong phai nguyén nhan nhiém toan
Khong c6 bién ching suy than do dung Fe®*
Tang lactate mau trung binh: ¢6 thé giy RAGMA

Type A — giam oxy md: cin nhic giam tudi mau th phat do
sdc/tut huyét p vi nén => kiém tra tinh trang mat nuée.

Type B1 nhiém trung huyét/bénh nén (vi du bénh gan)
Type B, do thuée: phii hop véi uéng mot luong F93+ dang ké,
nhitng thuoc khac (metformin, isoniazid... cling c6 thé)
Type Bz: bénh 1y chuyén hoa bam sinh: khong nghi dén & do tudi
nay
4. Phéan tich
Tré trai 3 tudi: nang 14kg
60mg/kg = nguy co ngd doc nghiém trong
VBG cho thay nhirng dau hiéu phut hop véi qué liéu Fe:
Nhiém toan lactic
H6 hap bu trir thich hop

Can xac dinh liéu luong da sir dung
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Bénh sir; xac dinh vién sét loai ndo

X quang

Nong do sit
Chi dinh Desferrioxamine (15mg/kg IVI chuan d6 theo vin-rose urine).
Loc mau néu tién trién dén suy than
Can nhic cac nguyén nhan kiém chuyén hoa khéc

Mat HCI do nén

C6 thé co nhing thude dong tiéu thu khac (vi du vién frusemide)
Nhiing biéu hién cua tré:

Giai thich r6 vo1 cha me tré

Danh gia sy bao hanh/bo bé tre
COMMENTS

Mot bé trai 3 tuoi dwoc cha me dwa vao cdp cuu sau khi cau da nuot

nhitng vién thudc bo sung sat (khong ré so lwong). Cdu non rat nhiéu.

Cac bac si can co mot sb kién thirc co ban vé ddc tinh cua sit. Tdi thiéu
phai tim kiém chan doan cia RAGMA..

Khi méau nay c6 phan phtc tap. C6 3 loai rdi loan acid-base. Chia khoa
dé xac dinh no 1a tién hanh tiép can mot cach co hé théng va lam viéc ¢co
phuong phap théng qua nong do CO2, anion gap va ty sd delta. Trén tat
c4, khi phai d6i mat v6i su két hop cia 3 loai réi loan, khong nén hoang
s0. RAGMA va ho hip bu trir phit hop véi qua lidu sat cap tinh. Ha clo
Mau niang (vé mit toan hoc sé& thic diy AG lién quan dén DR) cho thiy
nhiém kiém chuyén hoa dong thoi, rat co thé 1a do mat HC1 vi nén. Cac
thdng tin 1am sang di xac nhan gia thiét nay. C&c chan doan phan biét
khac (tiéu thu thudc loi tiéu quai cing Iic) co thé dugc thém vao khi

ching duoc nghi dén.
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Mic du c6 nhiéu ché pham sat khac nhau, nhung liéu doc 1a > 60mg/kg
[37]. Tinh trang bao hanh va lam rd v&i cha me tré nén dugc cht y trong
tit c4 cac bénh nhan nhi.

Céc chi dinh cua desferrioxamine bao gom suy tuan hoan nghiém trong,
su hién dién cuia RAGMA, néng do sét trén 90mcg/mL hoac XQ bung co
mot lugng 16n cac vién thude (vién sat can quang) [38]. Nhirng tré suy

than co thé loc mau dé loai bo cac phan tir chelated molecules [39].

[37] Morris CC. Pediatric iron poisonings in the United States. South Med J 2000; 93(4):352 - 8
[38] Madiwale T, Liebelt E. Iron: not a benign therapeutic drug. Curr Opin Pediatrics 2006; 18(2): 174-9

[39] Carlsson M, Cortes D and Kanstrup T. Severe iron intoxication treated with exchange transfusion. Arch Dis Child
2008; 93(4):321-2
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PROBLEM 18

Mot jbénh nhan nir 68 tudi tién sir bi dai thao du’éqg, nay vao vién vi suy
hf) hap va khat nudc ,néng sau mot do:t ti€u ché,y gan day. Con gai ba noi
rang ba chi dung thudc ha duong huyét dang udng. Sinh hiéu hién tai:
Mach: 1251/phat

HA: 90/60 mmHg

Nhip tho: 381/ph

Sp02: 99%

Nhiét: 37.8 °C

Khi mau dong mach bén dudi. Hiy mo ta va phan tich.

FiO2 0.21

pH 6.98

PO:2 119 mmHg (15.8 kPa)
PCO2 14 mmHg (1.9 kPa)
HCO3 3 mmol/L

BE -21

O: Sats 100%

Na* 138 mmol/L

K* 7.0 mmolfL

Cr 114 mmol/L

Urea 16.4 mmol/L

Creatinine 150 umolfL

Lactate 8.6 mmol/L

Glucose 1.4  mmoliL

1. Can bang Acid base

Toan de doa tir vong

CO2 mau giam nghiém trong: kiém ho hip

Bicarbonate giam nghiém trong: toan chuyén hoa rat nang
expect CO, =8 + (1.5 x 3) = 11.5 mmHg
=> thap hon ngudng ho hap bu trir nhe

Mirc HCO3 nay da gan tiép can dén gidi han sinh Iy
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Anion Gap = 138 - 3-114 =21 => RAGMA
Delta Ratio = (21-12)/(24-3) = 9/21=0.5
=> RAGMA két hop voi NAGMA
Vi vy, chan doan 1a: NAGMA két hop véi RAGMA va kiém ho hap bu
trr mot phan.
2. Sy oxy hoa
Tang oxy mau nhe: kha nang thir phat do tang nhip tho
A-a gradient (mmHg) véi FiO2 21%
=150 - (1.25 x 14) — 119
=150-17-119
=150 - 136
=14
Expect for 68yo female 68/4 + 4 =17+ 4 =21

=> A-a gradient binh thuong
Khéng c6 su bat tuong ximg V/Q
A-a gradient (kPa) v6i Fi02 21%
=21kPa—(1.25x1.9)-15.8
=21-25-158
=27
3. Pién giai

Natri méau binh thudng

Diéu chinh theo glucose mau = 138 + (11.4 — 5)/3 = 141 mmol/L
Tang kali méau nghiém trong

Kiém tra ECG

V6i pH 6.98 thi expect K = 5.0 + (4.0 x 0.5) = 7.0mmol/L

K" phu hop khi diéu chinh theo pH

=> can theo d5i K* khi pH duoc diéu chinh

Clo méau binh thuong
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Glucose mau tang nhe

DKA: ¢6 thé nhung it kha ning
Chi s6 than bat thuong

Ti U:C ~100: goi y suy than trudc than

C6 thé gop phan giy NAGMA

C6 thé 1a bién chimg cua tiéu chay

bai thao duong

Thudc: Cha ¥ Metformin dugc bai tiét qua than
Tang lactate mau trung binh

C6 thé 1a nguyén nhan giy RAGMA:

Type A — giam oxy mo: cin nhic giam tudi mau tht phat do
sdc/tut huyét ap vi non

Type B; nhiém tring huyét/ bénh nén (vi du bénh gan). Chi y
nhiét do thap

Type By do thudc: phi hop véi ngd doc metformin thir phat do suy
than. Nhirng loai thudc khac cling c6 thé.
4. Phan tich
ABG cho thiy nhiém toan lactic nghiém trong (RAGMA)
Céan danh gia nguyén nhan
Sang loc nhiém trung huyét
Kiém tra tién st dung thudc: metformin.
Suy than (NAGMA)
Bién chiing béi toan mau ning
Loc mau c6 thé duoc chi dinh

Néu tyt huyét ap can bu dich
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Hoi strc dén khi cap refill con 2 secs/CVP 10mmHg IDC va
monitor UO
Panh gia nhitng nguyén nhan khac cia NAGMA (bénh ndi tiét, mat
HCO3 do tiéu chay)
Tang kali mau
Kha ning lién quan dén pH va suy than
Bit dau truyén insulin
Theo doi

Bénh nhan rat nang, tién luong de dat
Hoi chan ICU
COMMENTS

Mot bénh nhdn nik 68 tudi tién sir bi ddi thédo dwong, nay vao vién vi SUy
ho hap va khdt nudc nang sau mot dot tiéu chdy gan ddy. Con gai ba noi
rang ba chi dung thuoc ha dwong huyét dang uong.

Truong hop ndy cung cdp mot luong 16n cac kha ning c6 thé nhung
khong c6 huéng din chinh xac vé bénh 1y nao tir khi mau da cho.

Céac bac si c6 thé s& xac dinh dugc mét tinh trang r6i loan toan chuyén
héa hdn hop (RAGMA va NAGMA) kém ho hip bu trir. Tir d6, c6 thé
dua ra mot danh sach cac chan doan phan bi¢t. Cach tiép can co hé théng
s€ hiru ich trong truong hop nay.

Cac bac si co kinh nghiém hon s& nhan ra ngd doc metformin tiém an
trong bdi canh suy than cp. Cac goi y ¢ day l1a su tién st sir dung thudc
ha dudng huyét dang udng. Metformin duoc dio thai qua than va do do
s& tich lily voi hé qua 1a nhidm toan lactic [40]. Boi vi nd ¢6 thé tich phan
bd nho, nén né s& duge loai bo bang cach loc mau.

[40] Graham GG, Punt J, Arora M, Day RO, Doogue MP, Duong JK et al. Clinical pharmacokinetics of metformin. Clin
Pharmacokinet 2011 50(2):81-98
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PROBLEM 109.

Mot bénh nhan nam 65 tudi dugc xe cap ciru dua vao vi sot va kho tho,
tién sir hut thude 1a. Sinh hiéu cta 6ng:

v Mach: 105 /min

»  HA: 90/60 mmHg

»  Nhip thd: 32 /min

» Sp0O2: 89% (FiO, 28%)

' Nhiét: 38.5 °C

Khi mau dong mach bén dudi. Hiy mé ta va phan tich két qua.

FiO2 0.28

pH 7.20

PO; 66 mmHg (8.8 kPa)
PCO:z 68 mmHg (9 kPa)
HCOx 20 mmol/L

BE +4

Na* 145 mmol/L

K 6.0 mmol/L

Cr 100 mmol/L

Urea 12 mmol/L

Creatinine 100 pmol/L

Lactate 26 mmol/L

1. Can bang Acid-Base Balance
Toan méau trung binh
Tang CO2 mau dang ké: toan ho hap
Expect HCO3 :
Cap = 24 + 3 = 27mmol/L
Man = 24 + (4 x 3) = 36mmol/L
Giam nhe HCO3: toan chuyén hoa
Expect CO, =8 + 1.5 x 20 = 38mmH
Anion Gap = 145 -20-100=25
Delta Ratio = (25 — 16)/(24 — 20) =9/5> 2.0

Go1 ¥ ki€ém chuyén hoda ton tai trude do hodc cung ton tai
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Vi vay, chan doan c¢6 3 loai rdi loan: toan héd hép, toan chuyén hoa va
ki€ém chuyén hoéa (kha nang bu trir cho su t dong CO2 man tinh)
2. Su oxy hoa
Giam oxy mau dang ké
A-a gradient (mmHQ) véi FiO, 28%
=200 - (1.25 x 68) — 66
=200-85-66
=200-151
=49
Expect A-a gradient & nam 65 tudi = 65/4 + 4 = 20

=> A-a grad tang

Goi ¥ ¢6 sy bat twong xtng V/Q:
LRTI/APO
ARDS
Bénh Iy mang ho hip man tinh
Thuyén tic phdi

A-a gradient (kPa) v61 FiOp 28%

=28 kPa—(1.25x9)-8.8
=28-11.25-8.8
=7.95
3. Pién giai
Natri méau binh thudng
Tang kali méu nhe
Vi pH 7.20 thi expect K™ = 5.0 + (2 x 0.5) = 6.0mmol/L
=> K" mau pha hop véi pH
Clo méu binh thuong
Chi s6 than ting nhe
Ti U:C > 100
Go1 ¥ suy than trude than

Lactate mau tang nhe (< 4.0mmol/L)
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Type A — mat nude/giam tudi mau (suy than)
Type B1 — nhiém trung huyét (sot)
Type B, — kiém tra thuc di dung (metformin, sat...)
4. Phan tich
Day la mot bénh nhan nang
Toan ho hap
Kha ning c6 dong thoi kiém chuyén hoa cap hoic man
Hut thudc 14 — kha nang COPD
BiPAP duoc chi dinh cho dén khi giai quyét dugc phan cap tinh
ctia toan ho hép.
RAGMA keém lactate tang cao
Hbi strc, bu dich, thube gidn phé quan, steroids néu co ran rit ngay
Khang sinh pho rong
Can lam full bo xét nghiém nhiém tring huyét
Kiém chuyén hoa
Kha niang man tinh néu c6 COPD
Xem xét nhitng nguyén nhan khac nhu dung loi tiéu quai.. .
COMMENTS

Mot bénh nhdn nam 65 tudi dwoc xe cdp cuu dwwa vao vi sot va kho tho,

tien sir hut thuoc Id.

Mic du tinh hudng nay c6 vé rat phic tap v6i 3 rdi loan chuyén hoa
ddng thoi, né cho thay tim quan trong cta viéc cha ¥ dén cac manh mbi
d3 co6. O mot nguoi hut thude 14 kéo dai bi sdt, kho thd va tut huyét ap: 1a
mot buc tranh rd rang cua mot dot cép COPD boi nhiém.

Chia khéa dé hiéu dugc 3 dang rdi loai dong thoi nay 1a ti s6 delta-ratio
> 2. Noi cach khéc, su syt giam anion gap d nhiéu hon gap d6i so voi sy
sut giam cua bicarbonate expected. Piéu nay goi ¥ kiém chuyén hoa di
ton tai trudc do, kha nang 16n nhat & mot ngudi hat thude 14 12 mot phan
ctia birc tranh suy ho héap type Il. Nhiing bac si c6 kinh nghiém c6 thé
cht y dén mot kha niang khac cho nhiém kiém chuyén hoa trong truong
hop nay 13 st dung loi tiéu.
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Ca pH va HCO3™ déu khong phu hop véi nhau, va diéu nay 1lam nd tré
nén rat khé khian dé phan dinh chinh xac muc d6 cua nhiém toan ho hap
cap tinh. Tuy nhién, nhiém kiém chuyén héa dong ton tai lam cho né
hoan toan c6 kha nang Ia cé tinh trang o dong CO2 man tinh.

Cudi cung, dya trén nhitng thong tin nay, bac si c6 kinh nghiém s& chi
dinh diéu tri va thong khi khong xam 1an Bi-PAP, mét lidu phap diéu tri
hiéu qua cho nhirng bénh nhan nay [41].

[41] Ram Fs, Picot J, Lightowler J and Wedzicha JA, Non-invasive positive pressure ventilation for treatment of
respiratory failure due to exacerbations of chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2004.
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PROBLEM 20

Thuc tap sinh ctia ban nhd ban xem xét mot bénh nhan trong phong luu
tra ngan han. C6 1a mgt phu nir 26 tudi, trudc day khdée manh, nhap vién
vi mat nude do viém da day rudt. Qua dém, c6 da dugc truyén 6L NaCl
0,9% va hién c6 dang phan nan kho thd va ching khoé tho khi nam.

Khi mau dong mach bén dudi

1. Hay mo ta va phan tich két qua

2. XU tri.
FiO2 0.21
pH 715
PO2 62 mmHg (8.26 kPa)
PCO:z 50 mmHg (6.7 kPa)
HCO3 16 mmol/L
BE -8
0O; Sats 91%
Na* 151 mmol/L
K* 52 mmol/L
Cr 126 mmol/L
Urea 5.7 mmol/L
Creatinine 60 pmol/L

1. Can bang Acid base status
Toan mau trung binh
Tang CO2 mau: toan ho hap
Expect HCO3 véi CO, 50:
Cép=24+(1x1)=25
Man =24 + (1 x 4) =29
Bicarbonate giam trung binh: toan chuyén hoa
Expect CO, =8 + 1.5 x 16 = 32 mmHg
Anion Gap =151 - 16 — 126 = 151 — 142 = 9 => NAGMA
Delta Ratio = (9-12)/(24-18) = < 0 => NAGMA don thuan
Phu hop: BE -8 v4i HCO3 16
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Vi vay, chan doan 13 ¢6 2 rdi loan déng thoi: toan ho hép két hop
NAGMA.
2. Su oxy hoa
Giam oxy mau dang ké: can oxy hd tro
A-a gradient (mmHQ) véi FiO2 21%
=150 — (1.25 x 50) — 62
=150 - 62 — 62
=150-124
=26
Expect A-a gradient o nir 26 tudi 26/4 + 4 = 8.5
=> tang A-a gradient => C6 su bt twrong xtimg V/Q:
Lo ngai vé phu phdi cap vi di truyén mot lugng 16n dich tinh thé
ARDS (SIRS/hit sac)
Bénh phdi ké&
Bénh Iy mang ho hip khac (vi du LRTI)
Thuyén tic phdi
A-a gradient (kPa) véi Fi02 21%
=21 kPa—(1.25x6.7) —8.26
=21-8.37-8.26
=4.37

3. Pién giai
Tang natri mau nhe
Thir phat do truyén NaCl
Tang kali mau nhe
Véi pH 7.15 thi expect K" = 5.0 + (1.5 x 0.5) = 5.75mmol/L
=> K" giam rat nhe khi diéu chinh theo pH
Theo d&i K* khi pH duoc diéu chinh

Tang Clo mau
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NAGMA
Do truyén NaCl
Chi s6 than binh thudng
Khéng co bang chirg suy than trude than
4. Phan tich
ABG cho thiy su két hop cua toan ho hip, bat twong xting V/Q va
NAGMA
Toan ho hap + bat twong xtng V/Q
Phui phoi cap do diéu tri (6L dich tinh thé)
Bénh phdi khac
Viém phoi
Thuyén tic phdi
ARDS
Can chup XQ va danh gia
NAGMA
Kha ning do diéu tri — truyén qua mutc NaCl
Nhitng nguyén nhan khéc:
Thubc — acetazolamide, spironolactone
Addison’s — it kha nang hon do Na’* tang
Suy than khong nghi dén vi chi s6 than binh thudng
Duya vao nhiing diéu trén, can xr tri:

Chup XQ phoi, danh gia tinh trang thé tich, xét nghiém sang loc
nhiém trung huyét néu can

Piéu tri phu phoi cap — CPAP, 1oi tiéu, thé O,
Chuan bi nhap vién
L5i diéu tri
Kiém tra lai hé thong/qua trinh/ ca nhan
Gi4o duc nhan vién — cac ca nhan

Xin 16i bénh nhan: bay té day du va céi mo
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Ghi nhan tuong tu.
Quan 1y rai ro: giam ddc, hoi dong y té.
DPam bao chat lugng lién tuc va phan hoi bat ky thay doi nao duoc

thuc hién

COMMENTS

Thuc tdp sinh cua ban nho ban xem xét mot bénh nhdn trong phong luu
trit ngan han. Cé la mot phu nir 26 tudi, trude ddy khée manh, nhdp viéen
Vi mdt nude do viém da day rudt. Qua dém, ¢é da dwoc truyén 6L NaCl
0,9% va hién c6 dang phan nan kho tho va tang lén khi nam.

O day, cac thong tin 1am sang di goi ¥ 16 rang 1a phu phoi do diéu tri.
Normal saline c6 pH khoang 5.5[42] va s& din dén NAGMA néu truyén
qua nhiéu. Do d6, c6 thé mong doi mot tinh hudng phu phdi cip biéu
hién 1a nhiém toan ho hip véi A-a gradient ting, va co thé kém
NAGMA. Piéu quan trong 1a van phai cha ¥ dén cac chan doan phan
biét nhu moi khi.

[42] Reddi B. Why is saline so acidic (and does it really matter?). Int J Med Sci 2013; 10(6): 747 - 750
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PROBLEM 21

Mot c6 gai 16 tudi dugc cha me dua vao vién vi khat va khé thd. Cha me
cd noi rang ¢d non rat nhiéu trong 6 ngay qua, kém sut can dang ké. BMI
cuacd la 16.

Khi mau bén duéi. Hiy mo ta va phan tich két qua.

FiOz 0.21

pH 7.42

PO, 98 mmHg (13.0 kPa)
PCO: 35 mmHg (4.7 kPa)
HCOx» 18 mmol/L

BE +6

Oz Sats 99%

Na* 138 mmol/L

K* 2.8 mmol/L

Cl 66 mmol/L

Mg* 0.7 mmol/L

PO 0.5 mmol/L

Albumin 28 g/L

Glucose 54 mmol/L

Urea 1.2 mmol/L

Creatinine 32 umal/L

Lactate 0.6 mmol/L

1. Can bang Acid base
pH binh thuong — khong ¢ toan mau hay kiém mau
CO2 mau binh thuong
HCO3™ giam nhe: toan chuyén héa
expect CO, =8 + (1.5 x 18) =8 + 27 = 35 mmHg
do d¢6 CO, méau phu hop v6i hd hap con bu
Anion Gap = 138 — 18 — 66 = 138 — 84 = 54 => RAGMA
Delta Ratio = (54 — 12)/(24-18) = 32/6= ~5
=> x4c dinh c¢6 kiém chuyén hoa dong thoi xay ra
Giai thich su khong nhat quan giita BE +6 va HCO3 18

Vi vay, chan doan 1a rdi loan chuyén héa hon hop: RAGMA  kém kiém
chuyén hoéa xdy ra cung ltc.
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2. Sy oxy hoa
VBG — khong thé phan tich tinh trang oxy héa
3. Dién giai
Natri mau binh thuong
Ha kali mau nhe-trung binh
Ha clo mau nang
Su bai tiét ctia than hodc mat do ndn
Ha magie mau nhe
Dinh dudng/mét qua than
Ha phospho mau nhe
C6 thé do dinh dudng hodc ting thong khi
Giam albumin mau trung binh
Céc chan doan phan biét: dinh dudng, viém, phu
Chi sb than giam dang r0 rét
BMI thip (BMI 16)
Giam san xuat chit chuyén hoa
Glucose mau binh thuong
DKA: khong nghi day 1a nguyén nhan gay RAGMA
Lactate binh thuong
khong nghi day la nguyén nhan gdiy RAGMA
4. Phan tich
ABG cho thiy RAGMA két hop kiém chuyén hoa
Nhiéu bt thuong vé dién giai: ha K¥, Mg*, PO~
C6 bang ching ctia dinh dudng kém/BMI thap
Bénh sir 1am sang goi y roi loan an udong dang ké
Chting chan an tdm than/chimg an —6i (Bulimia Nervosa)

Phtrc tap boi:
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RAGMA

C6 thé 1a starvation ketoacidosis

Kiém tra ketones mau/niéu

Nhitng nguyén nhan khac: it kha ning hon vi glucose mau, chi s6

than va lactate binh thuong.

Néu c6 bang chirng sepsis, xét nghiém sang loc sepsis
Kiém chuyén hoa

Mat HCI thir phat do non

Giai thich dugce ha clo mau nghiém trong

Ciing can xem xét lam dung thudc loi tiéu hodc ¢6 bénh 1y nd1 tiét
Bat thuong dién giai

Nguy co cao hdi chirng nu6i an lai (refeeding syndrome)

Can b sung du phong va theo déi tim mach

C6 thé xac dinh suy dinh dudng voi xét nghiém pre-albumin assay
Cén nhap vién

Théo luan dﬁy du voi cha me

Hoi chéan ICU, tam than.
COMMENTS

Mot ¢é gdi 16 tudi dwoce cha me dwa vao vién vi khdt va khé thé. Cha me

cé néi rang cé_ndn rat nhiéu trong 6 ngay qua, kém sut cin dang ké.
BMI cua c6 la 16.

Lam sang goi ¥ manh rang bénh nhan bi rdi loan dn udng. Starvation
ketoacidosis 1a mot nguyén nhan hiém gip nhirng quan trong ctia RAGMA,
va thuong di kém véi réi loan nhiéu chat dién giai [43]. Vai tro ctia mat
HCI qua mirc v6i hé qua 1a nhidm kiém chuyén héa da duoc thio luan. O
day no giai thich cho viéc ti s6 delta bi bién dong manh.

Giam albumin mau Va creatinine mau thap cé thé phan anh tinh trang
giam khéi luong co bip (cling nhu nhidu bénh 1y khac). Dau hiéu dic
trung ctia hoi chimg nudi 4n lai 1a giam phosphat méau va diéu nay co thé
giy suy ho hap cap tinh. Do do, cin bd sung sém tit ca cac chat dién giai
chinh.
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Cac bac si can luu y su can thiét cua bac si tdm than chuyén vé réi loan
an udng. Cac chan doan phan biét khac cua réi loan chuyén héa chinh
cling nén dugc luu y.

[43] NiBhraonain S and Lawton L. Chronic malnutrition may in fact be an acute emergency. J Emerg Med 2013; 44: 72-4
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PROBLEM 22

Mét bénh n}}én nit 65 tudi, tién sir cat bo rudt vi ung thl}’ dai truc trang
dén phong cap ctru véi bung chudng, dau va non mira nhiéu.

Sinh hiéu:

v Mach: 120 /min

»  HA: 99/55 mmHg

»  Nhip thd: 22 /min

» Sp02: 92% (FiO, 40%)

' Nhiét: 38.7 °C

Khi mau dong mach bén dudi. Hiy mé ta va phan tich két qua

FiO; 0.40

pH 7.46

PO: 66 mmHg (8.8 kPa)
PCO:2 68 mmHg (9.0 kPa)
HCO3 37 mmol/L

BE +12

O') Sats 92%

Na* 138 mmol/L

K* 4.8 mmol/L

Cr 72 mmol/L

Lactate 1.2 mmol/L

Glucose 2.6 mmol/L

1. Can bang Acid base
Kiém mau nhe
Tang CO2 mau: toan ho hap
HCOs5  ting dang ké: kiém chuyén hoa
expect COo =20 + (0.7 x 37) = 47 mmHg
do d6 CO2 mau cao hon muc ky vong
AG/DR khong tinh khi nhiém kiém chuyén héa

Vi vdy, chan doan 1a nhiém kiém chuyén hoa nguyén phat, déng thoi bi
nhiém toan ho hap (khong phai do bu trir)
2. Sy oxy hoa
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Ha oxy mau nghiém trong du dang ho tro oxy
A-a gradient (mmHQ) véi FiO, 40%

=300 — (1.25 X 68) — 66

=300 -85 - 66

=300 -151

=149
Expect A-a gradient & nit 65 tudi = 65/4 + 4 = 20

=> tang A-a gradient va co su bat trong xtimg V/Q
ARDS (SIRS/hit sac) do ndn
Bénh phdi ké&
Bénh 1y mang ho hap khéac (vi du LRTI/APO)
Thuyén tic phdi

A-a gradient (kPa) véi FiO, 40%

=40 kPa—(1.25x8.8) — 9.0
=40-11.0-9.0
=20

3. Dién giai

Natri mau binh thuong
Kali mau binh thuong
Expect K* v&i pH =5 - (0.5 X 5) = 4.75 mmol/L
Do d6 K+ phu hop véi pH
Ha clo mau ndng
MAt tir duong tiéu héa do non
Ha glucose mau dang ké
Can diéu chinh v&i 50ml 50% dextrose IV
Lactate binh thuong
Nhiém tring huyét ning/nhdi mau mac treo it c6 kha ning hon.

4. Phan tich
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ABG cho thay kiém chuyén héa va toan ho hap 1a 2 rdi loan riéng biét
cung ton tai
Kiém chuyén hoa

Gidam clo mau

Bénh sir ¢6 non va phau thuat — goi y tdc rudt véi mat HCI

Ciing can danh gia nhitng nguyén nhan khac

Ho1 chiing Bartter/Cushing

Do thudc: loi tiéu quai

Hoi chirng Milk-alkali

Toan ho hip va giam oxy mau
Suy ho hap Type Il
Bit tuong xung V/Q — bénh sir ¢6 sbt va nén => can cha y dén
viém phoi do hit sac
Chup XQ phdi
Diéu tri som cho nhiém tring hé hap dudi do hit sic
Tim kiém nhitng nguyén nhan khac: BC x 2 and Urine m/c/s

Nhitng nguyén nhan khac giy bt twong xtmg V/Q ciing can dugc chi ¥
so6m hon

CT dong mach phoi néu 1am sang nghi ngd dé loai trir thuyén tic phoi
Can diéu tri tdc rudt + LRTI
Bu dich 1V tuy theo nhip tim < 100 va HATT > 100mmHg
Khang sinh tily vao ngudn nhiém tring
Hoi chan ngoai kém XQ bung hoic CT bung
Giam dau/chéng non
Bu glucose
COMMENTS

Mot bénh nhan nir 65 tuodi, tién sw cat bo rudt Vi ung thu dai truc trang
den phong cdp cuu voi bung chuong, dau va non mwa nhiéu.

Truong hop nay dai dién cho mot réi loan kép gdm nhiém kiém chuyén hoa
va nhiém toan ho hip. Nhiém toan ho hap nghiém trong hon mong doi khi
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tinh toan su bu trir, va vi 18 d6 (két hop voi A-a gradient ting) co thé dai
dién cho bénh ly ddc 1ap. Cac bac si co kinh nghi¢m s€ nhan ra ca hai bat
thudng v6i cac chan doan phan biét thich hop, va sau d6 lién két chung lai
v6i cac ddu hiéu 1am sang. Rat c6 kha ning ngudi phu nit ndy bi tic rudt
v6i non mura phirc tap do mat HCI va hit sic.

93



PROBLEM 23

Mot bénh nhan nam 60 tudi vao vién vi dau nguc kiéu mang phoi va ho
ra mau. Tién sir c6 huyét khéi TM sau 3 nim trude va hién dang udng
aspirin.

Sinh hiéu

»  Mach: 135l/ph

» HA: 82/45 mmHg

» Nhip tho: 391/ph

» SpO2: 88% (15L véi mat na khong thé lai)

' Nhiét: 36.8 °C

Khi mau dong mach khan cép nhu sau

Hay mo ta va phan tich két qua

FiO2 0.6

pH 7.10

PO2 55 mmHg (7.3 kPa)
PCO:; 55 mmHg (7.3 kPa)
HCOy 16 mmol/L

BE -8

0O; Sats 88%

Na* 139 mmol/L

K* 6.0 mmol/L

Cl 103 mmol/L

Lactate 8.7 mmol/L

1. Can bang Acid base

Toan mau nang

Tang CO2 mau trung binh: toan ho hap
Expect HCO3 véi CO, 60:
Cip = 24 + 2 = 26mmHg
Man = 24 + 8 = 32mmHg

Giam HCOj3 trung binh: toan chuyén hoa
expect CO, =8 + (1.5 x 16) = 30 mmHg
Anion Gap = 139 - 16 — 103 = 20 => RAGMA
Delta Ratio = (20 — 12)/(24 - 16) = 1
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=> goi Y RAGMA don thuan
Vi vdy, chan 7doén 1a ¢6 2 dang rdi loan két hop: toan hd hdp nguyén phat
va toan chuyén hoa. Khong bu trur
2. Sy oxy hoa
Giam oxy méu de doa tir vong du dang hé tro oxy.
A-a gradient (mmHQ) véi FiO, 60%

=450 — (1.25 x 60) — 55

=450 -75-55

=450 -130

=320
Expect A-a gradient & nam 60 tudi = 60/4 + 4 = 19

=> A-a gradient: ting rat cao

=> Bat twong xung V/Q ning
Vé6i bénh sir va huyét dong bat 6n dinh goi ¥ thuyén tic phoi dién rong.
Ciing can xem Xét:

ARDS (SIRS/hit sac)

Bénh phdi ké

Bénh Iy mang ho hap kha (vi du LRTI, APO)
A-a gradient (kPa) véi FiO; 60%

=60 kPa—-(1.25x7.3) - 7.3

=60-9.13-7.3

= 43.57
3. Pién giai

Natri méau binh thudng

Tang kali méu nhe
Expect K* voi pH =5 + (3 x 0.5) = 6.5 mmol/L
Thuec ra 1 ha kali mau nhe khi diéu chinh theo pH
Theo déi K khi pH dugc diéu chinh

Clo méu binh thuong
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Lactate mau ting dang ké
Kha nang la type A: giam tudi mau mo nang (séc tic nghén)
Nhiing nguyén nhan khac:
Type B1 — nhiém tring huyét, bénh gan (it c6 kha ning voi bénh
sir da co)
Type B2 — do thudc (salbutamol, isoniazid, sat, paraldehyde, toxic
alcohols...)

4. Phan tich
**Pay la mot bénh nhan rat nang***

ABG cho thiy 2 réi loan dong thoi: toan ho hap kém bat twong xing
V/Q nang & RAGMA + tang lactate mau

Goi y thuyén tic phoi dién rong, huyét dong khong 6n dinh, sip sira
ngung tim

C6 1& qua khong 6n dinh dé chup CT dong mach phoi hay siéu 4m
Chi dinh khan tiéu soi huyét hay 1iy bo huyét khoi
Xac nhan su déng y néu co thé
Hoi chan khan cap bac si ndi ho hap /tim mach/ngoai 10ng nguc
Lam sang/xét nghiém (XQ tai givdng/ siéu &m E-FAST) dé loai trir tran
khi mang phéi duéi ap luc va chén ép 13 nguyén nhan gy soc tic nghén
trude khi sir dung tiéu soi huyét
ECG — danh gia tinh trang ting ganh thit phai/ loan nhip tim

ECHO c¢6 thé dung dé dénh gia ting ganh that phai trudc khi ding tiéu
so1 huyét

Can cht y som dén nhitng nguyén nhan khac giy bat twong xtimg V/Q.

Nhitng nguyén nhan khac gdy RAGMA ciing can dugc xem xét (du rat it
kha nang & bénh nhan nay)

DKA: kiém tra glucose mau va bénh st

Tang ure mau, kiém tra chirc nang than
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COMMENTS

Mot bénh nhdn nam 60 tudi vao vién vi dau nguc kiéu mang phéi va ho
ra mau. Tién s cé huyét khoi TM sdu 3 nam trudc va hién dang uong
aspirin.

Nhitng thong tin nay d cung cip chan doan cé c6 kha ning cao & bénh
nhan nay la thuyén tac phoi

Cac bac si lam sang nén cht y quan sat sinh hi€u ctia bénh nhan:

v Mach: 1351/ph

» HA: 82/45 mmHg

» Nhip tho: 391/ph

v Sp0O2: 88% (15L voi mat na khong tho lai)

' Nhiét: 36.8°C

Bénh nhan nay rd rang 1a sip ngung tim, va s& hop 1y khi mong doi tinh
trang giam tudi mau hé thong biéu hién duéi dang toan lactic. Viéc phan
tich c6 hé théng s& boc 16 2 16i loan doc lap cling xay ra: do la nhiém
toan ho hip kém ting A-a gradient rat cao va RAGMA. Can thiy 13
bénh nhan dang roi vao tinh trang nguy kich, va cé nhiéu chi dinh cho
viéc can nhic st dung liéu phép tiéu soi huyét [44]. Vai trd cta siéu am
tim trong viéc danh gia khan cip da duoc xac dinh tir 1au [45] va cac bac
sT ¢ kinh nghiém s& cha y dén viéc sir dung cong cu dé phan ting nguy
co cua bénh nhan.

Piéu quan trong khong kém 1a loai trir cac nguyén nhan giy sdc tic
nghén khac trude khi tién hanh bat ky can thiép nao.

[44] Goldhaber SZ. Modern treatment of pulmonary embolism. Eur Respir J 2003; Suppl 35:22s

[45] Come PC. Echocardiographic evaluation of pulmonary embolism and its response to therapeutic interventions. Chest
1992;
101:151s
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PROBLEM 24

Mdt bénh nhan nam 40 tudi dugc xe cép cuu dua vao vién sau mot tran
hoéa hoan ¢ nha may. Anh ta khong c6 dau hiéu chén ép duong thé va
khong c6 vét bong ndao, nhung GCS 1a 12 va bi 1a 14n cap. HA hién tai 1a
120/80 va Sp0O2 la 99%.

Khi mau bén dudi. Hiy mo ta va phan tich két qua.

FiO2 0.21

pH 6.96

PO:2 82 mmHg (10.9 kPa)
PCO:2 58 mmHg (7.7 kPa)
HCOa 5 mmol/L

BE -19

HbCO 26%

02 Sats 91%

Na* 136 mmol/L

K* 4.0 mmol/L

Cl- 96 mmol/L

Urea 5 mmol/L

Creatinine 90 umol/L

Lactate 16 mmol/L

Glucose 54 mmol/L

1. Can bang Acid base
Toan mau nghiém trong
Tang CO2 mau trung binh: toan ho hap
Giam thong khi tht phat do chdn thuong dau/co giat
HCO3 bu trir cip nén = 26mmol/L
Giam bicarbonate nghiém trong va BE -19: toan chuyén hoa niang né
expect CO2 =8 + (1.5 x5) = 15mmHg
Anion Gap = 35
delta ratio = (35-12)/(24-4) = 23/19 = 1.1 (<2.0)
=> RAGMA don thuan
Vi vay, chan dodn 14 toan ho hip cung lic véi RAGMA, khong bu trir.
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2. Sy oxy hoa

pO, trong khong khi phong thap hon mong doi nhing khong giam qua
mtrc.

Sp02 99% > measured sats/expected for pO2, vi du khoang tréng bio
hoa (saturation gap)

Puong cong O,-Hb chuyén trai
CO ngd doc: ndbng dd6 HbCO 26%
Liéu phap O, cao ap dugc chi dinh
A-a gradient (mmHg) véi FiO, 21%
=150 — (1.25x 58) - 82
=150-75-82
=-7
=> binh thuong => Khéng c6 su bat twong xtng V/Q

A-a gradient (kPa) véi FiOp 21%
=21 kPa—-(1.25x7.7) - 10.9
=21-9.63-10.9
=0.47

3. Pién giai

Natri mau binh thuong
Kali mau binh thuong
Chu ¥: kali mau binh thwong nhung khi diéu chinh theo thi thap
Véi pH 6.96 thi expect K' =5+ 5 x 0.5 = 7.5mmol/L
=> kha nang thiéu hut kali
Cén theo dbi va bu kali khi pH duoc diéu chinh.
Clo mau gidm nhe
Su can béng dién/su bai tiét cua than => RAGMA
Glucose mau binh thuong => khong phai nguyén nhan giy giam GCS

Chi s6 than binh thudng => khong phai nguyén nhan nhiém toan
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Lactate mau tang nghi€ém trong

=> khd nang gdy RAGMA:
Type A — giam oxy mo: ngd doc CYANIDE (chd y: giam oxy mo
c6 oxy mau binh thudng trong tru’(;ng hop hda hoan), ciling can
xem xé€t giam tudi mau thir phat tur sdc/tut HA
Type B1 - sepsis/bénh nén (vi du bénh gan)
Type B, - do thudc (salicylates, alcohols)

4. Phan tich

bay la mot bénh nhan rat nang: toan ho hép & RAGMA
C6 thé can thong khi hd tro

RAGMA

Kha nang toan lactic vdi glucose mau va chi s than binh thuong

Ngo doc carbon monoxide kém ton thuong than kinh
O, liéu cao duoc chi dinh

Toan lactic nghiém trong goi y ngd doc cyanide trong bdi canh
hoéa hoan:

=> Piéu tri theo kinh nghiém vai hydroxycobalamin va thiosulfate
duoc chi dinh

Ciing can can nhic cac nguyén nhan khac giy giam GCS: chan thuong
so nao kin.

COMMENTS

Mot bénh nhan nam 40 tuéi dwoc xe cd'p cuu dwa vao vién sau mot tran
héa hoan & nha mdy. Anh ta khéng cé dau hiéu chén ép dwong tho va
khéng cé vét bong ndao, nhung GCS la 12 va bi li lan cap. HA hién tqi la
120/80 va SpO2 la 99%.

Day la mdt van dé kho, nhung bdi canh cua mot tran hdéa hoan s€ lam
tang thém ndi &m anh vé ngd doc carbon monoxide. Piéu nay thé hién rd
rang & muc d0 HbCO. Tuy nhién, cac bac si c6 kinh nghiém s€ luu y
ré“mg co su khac bi¢t gitta d§ bao hoa oxy quan sat dugc va do bao hoa
oxy dugc tinh toan: duoc goi 13 "khoang tréng bio hoa". Cling c6 mot sy
khac biét dang ké gitta ap luc oxy dong mach do dugc va tinh trang tudi
mau md, dugc do bang nhiém toan lactic rat nang. Néi cach khac, c6 mot
tinh trang giam oxy mé nhung oxy mau binh thuong.
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Khoang trong bio hoa 1a do su doc sai ctia may do SpO2, va ngu ¥ manh
su hién dién ciia mot dang hemoglobin bat thuong, thudng 1a HbCO. N6
goi ¥ manh cho tinh trang ngd doc carbon monoxide [46]. T6i thiéu can
chi dinh liéu phap oxy liéu cao. Cac chi dinh cta thé oxy cao 4p van con
tranh céi [47] nhung c6 1€ duoc ap dung trong case nay.

Hién tuong thiéu oxy mé nhung oxy mau binh thuong (su hién dién cua
oxy day du nhung khong co kha nang chuyén hoéa) goi v ngd doc
cyanlde O cac nude phat trién, ngd doc cyanide thuong lién quan nhiéu
nhat dén hoa hoan va tai nan cong nghiép [48]. Cyanide tach roi qué
trinh phosphoryl oxy hoa va van chuyén electron, va do d6 khong dap
mg v6i cac bién phéap cai thién oxy hoa thong thuong. N6 doi hoi diéu
tri theo kinh nghiém v&i mét trong vai antidotes, phd bién nhét 1a
hydroxocobalamin va natri thiosulfate®

C4c béc si co kinh nghiém s& thao luan vé ca hai kha ning nay, cling nhu
xem xét cac chan doan phan biét khic cho tinh trang gidm mic do ¥
thirc, bao gdm ca chan thuong dau.

[46] Akhtar J, Johnston BD and Krenzelok EP. Mind the gap. J Emerg Med 2007; 33(2):131-2.
[47] Kao LW and Nanagas KA. Carbon monoxide poisoning. Emerg Med Clin North Am 2004; 22(4):985-1018

[48] Megarbane B, Delahaye A, Goldgran-Toledano D and Baud FJ. Antidotal treatment of cyanide poisoning. J Chin Med
Assoc 2003; 66(4): 193-203
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PROBLEM 25

Mot bénh nhan nam 35 tudi duoc xe cap ciru dua vao vi da chan thuong
sau mot vu tai nan toc do cao. Xe ciu thuong da truyén vai lit dich tinh
thé trén dudng dén vién. Anh ta bi mot chan thuong nguc o rang.

Sinh hiéu:

» Mach: 110

»  HA: 95/75

»  Nhip tho: 34

» Sp02: 92% (FiO, 40%)

' Nhiét: 35.4 °C

» GCS:7 (E1V2M4)

Khi mau dong mach bén duoi.

1. Hay mo ta va phan tich két qua

2. Hay xtr tri theo tha tu uu tién

FiO2 0.4

pH 7.09

POz 76 mmHg (10.1 kPa)
PCO2 65 mmHg (8.7 kPa)
HCO3 14 mmol/L

BE -8

02 Sats 92%

Na* 135 mmol/L

K* 4.2 mmol/L

Cl 103 mmol/L

Glucose 6.2 mmol/L

Lactate 4.1 mmol/L

Hb 82 g/dL

1. Can bang Acid base status

Toan mau nang

Tang CO2 mau ning: nhiém toan ho hap
Expect HCO3 vGi CO, 65
Cap = 24 + (2.5 x 1) = 29mmHg
Man =24 + (2.5 x 4) = 34mmHg
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HCOj3  giam trung binh: toan chuyén hoa
Expect CO,=8+ (1.5x14)=8+21=29
Anion Gap = 135-14 -103 = 135- 117 = 18 => RAGMA
Delta Ratio = (18-12)/(24-14) = 6/10 = 0.6
Goi y NAGMA va RAGMA t6n tai dong thoi
Vi vay, chan doan co 3 dang r6i loan:
Toan ho hap cap
RAGMA
NAGMA
Khong bu trur
2. Su oxy hoa
Giam oxy mau dang ké du dang hd tro oxy
A-a gradient (mmHQ) véi FiO, 40%
=300 - (1.25x 65) - 76
=300-80-76
=300 - 156
=~134
Expect A-a gradient & nam 35 tudi = 35/4 +4=9+4 =13

=> C6 sy bat twong xtimg V/Q déng ké
Vi 1am sang da c6 thi can chi y RE
Dap phdi/thity phoi
ARDS/SIRS
Hit sac
A-a gradient (kPa) véi FiO; 40%
=40 kPa—(1.25x8.7) - 10.1
=40-10.87-10.1
=19.03
3. Dién giai

Natri méau binh thudng
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Kali mau binh thuong
Expect K* theo pH = 5 + (2.5 x 0.5) = 6.25 mmol/L
=> ha kali mau: diéu chinh khi pH duoc diéu chinh
Clo méau binh thuong
Glucose mau binh thuong
Tang lactate mau nang
C6 thé 1a nguyén nhan giy RAGMA
Thiéu mau ning
Kha niang do xuat huyét dang ké
Can truyén méau
Chuén bi protocol truyén méau lugng 16n
4. Phan tich
BN chin thuong nang: tut huyét ap, giam oxy mau, nhip nhanh, ha than
nhiét, tro cam giac (obtunded)
Tam ching nguy kich: ha than nhiét, nhiém toan ¢ kiém tra tinh trang
coag!
ABG cho thay: toan h hip, RAGMA & NAGMA
Toan ho hap kém ting A-a gradient
Dung gidp phoi
Tran méau/khi mang phdi
ARDS/APO
Nhitng nguyén nhan khac — thuyén tic md, thuyén tic phoi, bénh
1y mang hé hap
Tién luong x4u néu chan thuong so ndo kin
RAGMA
Tang lactate mau
Séc mat mau
La d4u hiéu tién luong x4u
NAGMA

Pi truyén qua nhiéu dich tinh thé
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Suy than
Nhitng ngudn gay mat HCO3™ khac

2. Nhitng diéu tri vu tién

bam bao duong tho (GCS <8)
Thong khi dé dao nguoc toan ho hip
Giam ap luc 16ng nguc néu can

Hbi strc: truyén mau luong 16n
Lam am dich
Tranexamic acid
Chuyén dén don vi cham soc cudi cing
OT, néu 6n dinh thi can nhic CT, con lai thi siéu 4m FAST
Lién h¢ voi1 gia dinh

COMMENTS

Mot bénh nhdan nam 35 tuéi dwoc xe ccfp ctru dwa vao vi da chan thuong
sau mot vu tai nan toc dé cao. Xe ciru thuong da truyén vai lit dich tinh
thé trén duong dén vién. Anh ta bi mét chan thwong ngure rd rang.

Sinh hiéu:

»  Mach: 110

v HA: 95/75

' Nhip tho: 34

» Sp0O2: 92% (FiO, 40%)

' Nhiét: 35.4 °C

' GCS: 7 (E1VoMy)

Dua tréqn cac dau hiéu séng va dau hiéu chin thu’ong nguc thi su roi loan
dang ké cua A-a gradient nén dugc doan trude. Moi lién quan cia viée
st dung NaCl vé1 nhiém toan khoang trong anion binh thuong da dugc
thao ludn, va giam tudi mau la mot nguyén nhdn quan trong gay
RAGMA tang lactate mau. Viéc phén~ tich c6 hé t\héng s¢ ti€t 10 tat ca
nhitng bat thuong nay ma khong can no lyc qua nhicu.

Céc béac si co kinh nghiém s& chi y dén mot sé van dé chinh trong viéc
chim séc bénh nhan da chin thuong. Tam ching nguy kich cta nhiém
toan, ha than nhiét va rdi loan dong mau ¢ bénh nhan chan thuong da duogc
md ta rd [49]. Cac uu tién chinh sé& 1a quan 1y dudng thd [50], 1am 4m va
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diéu chinh rdi loan déng mau, str dung tranexamic acid [51], chuyén bénh
nhan dén don vi cham soc dirt khoat.

[49] Rossaint R, Cerny V, Coats TJ, Duranteau J, Fernandez-Mondejar E, Gordini G et al. Key issues in advanced bleeding
care in trauma. Shock 2006; 26:322-31

[50] Gentleman D, Deaden M, Midgelu S and Maclean D. Guidelines for resuscitation and transfer of patients with serious
head injury. BMJ 1997; 307:547-552

[51] The CRASH-2 trial collaborators. Effects of tranexamic acid on death, vascular occlusive events, and blood

transfusion in trauma patients with significant haemorrhage (CRASH-2): a randomized, placebo-controlled trial. The Lancet
2010; 376(9734): 23 - 32
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PROBLEM 26.

Mot béph nhan nam 26 Fuc;)i vao vién vi budn ndn va n?)n kém mat thi luc
cd 2 mat. Anh vura tré vé€ tor mét ki nghi & Pong Nam A

Sinh hiéu

v Mach: 105

» HA:120/90 mmHg

»  Nhip tho: 30

» Sp02: 92% (FiO, 40%)

' Nhiét: 36.9 °C

Khi mau dong mach bén dudi. Hiy mé ta va phan tich két qua.

FiO2 0.40

pH 7.10

POz 70 mmHg (9.3 kPa)
PCO; 60 mmHg (8.0 kPa)
HCOz 14 mmol/L

BE -8

Na* 136 mmol/L

K* 6.5 mmol/L

Cl 100 mmol/L

Urea 85 mmol/L

Creatinine 100 umol/L

Lactate 58 mmol/L

Glucose 45 mmolfL

Osmec 340 mosm/Kg

1. Can bang Acid-Base
Toan mau nang
Tang CO2 mau dang ké toan ho hap
Expect HCO3 :
Cap = 24 + 2 = 26 mmol/L
Man = 24 + 8 = 32 mmol/L
Bicarbonate giam trung binh: toan chuyén héa
Expect pCO2= (8 + 1.5 x 14) = 29mmHg
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Anion Gap = 136 - (100+14) =136 - 114 =22
Delta Ratio = (22 - 12)/(24 - 14) = 10/10 = 1.0
=> chan doan RAGMA don thuan
Vi V%y, chan doén 1a ton tai 2 loai r6i loan déng thot: toan ho hép va toan
chuyén hoa.
2. Su oxy hoa
A-a gradient (mmHg) véi FiO, 40%
=300 - (1.25 x 60) - 70
=300-75-70
=225-70

=155
Expect A-a gradient voi nam 26 tudi = 26/4 + 4 = 10.5mmHg

=> tang A-a gradient goi y c6 su bat twong xtng V/Q
ARDS (SIRS/hit sac)
Bénh phdi mo ké
Bénh Iy mang ho hap
Thuyén tic phoi

A-a gradient (kPa) v61 FiO, 40%
= 40kPa— (1.25 x 8) - 9.3
=28-10-9.3
=28-19.3
=8.7

3. Sinh hoda

Natrai mau binh thuong

Tang kali méau trung binh
Expect K+ véi pH 7.10 =5 + (3 x 0.5) = 6.5 mmol/L
=>nodng do K+ phu hop voi pH

Lactate mau tang dang ké

Glucose mau binh thuong

Chi sb than binh thudng
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Osmolar gap = osmm - osmc = 340 - (2 x 136 + 4.5 + 8.5) = 55 => tang
4. Phan tich
Co 2 loai rdi loan ddéng ton tai: toan hd hap (cht ¥ dén viém phoi hit
sac/ARDS) & RAGMA + lactate cao + osmolar gap tang

=> chan doan c6 kha ning v6i bénh canh 1am sang co r6i loan thi

giac la ngd doc methanol

Tinh trang cia BN rat nghiém trong
C6 nhiéu chi dinh cua loc mau
pH <7.30
R6i loan thi giac
Kiém tra oxalic acid nuéc tiéu (ethylene glycol) va cin nhic cac chit

ddng tiéu thu khac

Diéu tri cho dén khi loc mau véi alcohol hoic fomepizole
COMMENTS

Mot bénh nhén nam 26 tuéi vao vién vi buén nén va non kém mat thi luc
cd 2 mat. Anh vira tro vé tie mot ki nghi o Pong Nam A.

Bénh canh 1am sang nay khéng c6 nhiéu thong tin dé dua ra chan doan
ban dau.

Tuy nhién, khi phan tich mdt cach can than, mot lugng 16n thong tin cod
th¢ dugc thu thap dé phan tich boi canh 1am sang. Cac bac si ¢6 kinh
nghi¢m s€ nhan thay su hién dién cta ap lyc tham thau huyét thanh tang.
Vi¢c phan tich c¢6 hé thong cho thay sy hién dién cia RAGMA kém ting
lactate mau va tang khodng trong tham thau, tat ca diéu nay déu goi y su
hién dién ctia ngd doc mot loai alcohol nao do[52].

Trd lai v6i 1am sang, tAm quan trong cuia cac triéu chimg da ¢ sé tré nén
o rang. Mat thi giac 1a mét triéu chirg dién hinh ctia ngé doc methanol
[53] (trong soO cac chat khac), diéu nay sé dugc nhan ra béi mot bac si cod
kinh nghiém. Pa c6 mot loat bao cdo vé€ dugc cong bd rong rai vé ngd
doc methanol ¢ nhitng du khach quay vé tur Chau A [54].

Céc béc si cling can thao ludn vé ¥ nghia cua cac két qua nay, dic biét 1a vé
phan st dung cac chat tc ché acohols dehydrogenase va loc mau.
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[52] Lynd LD, Richardson KJ, Purssell RA, Abu-Laban RB, Brubacher JR, Lepik KJ et al. An evaluation of the osmole
gap as a screening test for toxic alcohol poisoning. BMC Emerg Med 2008; 8:5

[53] Stelmach MZ and O’Day J. Partly reversible visual failure with methanol toxicity. ANZ J Opthalm 1992; 20(1) 57-64
[54] Gee P and Martin M. Toxic cocktail: Methanol poisoning in a tourist to Indonesia. EMA 2012 24(4): 451 - 453
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PROBLEM 27.

Mot bénh nhan nam 45 tudi vao cap ciru vi chong mit, dau nguc va kho
thd sau khi udng vai vién sildenafil va and thudc kich duc (amyl nitrate
bulbs) & mot ti€ém Spa.

Sinh hiéu:

»  Mach: 120

»  HA: 80/40 mmHg

»  Nhip tho: 30

' SpO2: 80% (FiO, 60%)

' Nhiét: 37.3°C

Khi mau dong mach bén duai.

Hay mé ta va phan tich két qua.

FiOz 0.6

pH 7.2

pO:z 400 mmHg (53.3 kPa)
pCO2 32 mmHg (4.3 kPa)
HCOx 16 mmol/L

BE -6

O sats 100%

Na* 128 mmol/L

K* 6.2 mmol/L

Cl 92 mmol/L

Lactate 4.5 mmol/L

1. Can bang Acid-Base
Toan méau trung binh
Giam CO2 nhe: kiém ho hap
Bicarbonate giam trung binh: toan chuyén hoa
Expect pCO2 = (8 + 1.5x16) = 32mmHg => bu tru thich hop
Anion Gap = 128 - (92+16) = 128 - 108 = 20
Delta Ratio = (20 - 12)/(24 - 16) =8/8 =1.0
=> RAGMA don thuan
Vi vay, chan dodn 1a: RAGMA kém kiém ho hip con bu

111



2. Sy oxy hoa
A-a gradient (mmHg) véi FiO2 60%
=450 - (1.25 x 32) - 400
=450 - 40 - 400
=450 - 440
=10
Expect A-a gradient & nam 45 tudi = 45/4 + 4 = 15mmHg

=> A-a gradient khong ting, nén khong c6 su bat twong xtng V/Q
A-a gradient (kPa) véi FiO2 60%

= 60kPa — (1.25 x 4.3) — 53.3

=60-5.3-53.3

=60 —58.6

=14
3. Sinh hoa

Ha natri mau nhe

Kiém tra glucose mau
Tang kali mau trung binh
Expect K+ véi pH 7.20 =5 + (2 x 0.5) = 6.2 mmol/L
=> ndng d6 K+ phu hop véi pH
Lactate mau ting dang ké
Kha ndng la nguyén nhan gady RAGMA
C6 su khac biét dang ké giira measured sats va O2 sats probe
=> Saturation gap (khoang trong bdo hoa) = 100 - 80 = 20%
4. Phan tich
Pay la mot bénh nhan rat ning
Sbc giam oxy mo
R&i loan nguyén phat 13 RAGMA do ting lactate

Goi ¥ giam oxy mo trong bdi canh oxy méau dong mach binh thuong
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Type A toan lactic
Nhitng nguyén nhan khac bao gom:
Type B1: sepsis/bénh nén (vi du: suy gan)
Type B2: do thudc, vi du ngd doc alcohols
Chan doan phan biét:
Methaemoglobinaemia: phu hgp voi viéc st dung nitrate
Thiéu mau ning
Huyét tan, xuat huyét
Do d6 can kiém tra mtrc Hb va MetHb
Kiém tra blood —> “c6 mau chocolate”
Néu MetHb ting, dung methylene blue 2mg/kg IV

COMMENTS

Mot bénh nhdan nam 45 tuéi vao cdp cuu vi chong mat, dau nguc va kho
tho sau khi uong vai vién sildenafil va and thuoc kich duc (amyl nitrate
bulbs) ¢ mét tiem Spa.

Viéc biét dugc loai thude kich duc (amyl nitrate) da dung 13 mot didu rat
co gia tri trong truong hop nay. Cac bac si co kinh nghiém cling s€ chu y
su khac biét dang ké vé do bao hoa oxy gitra may do SpO2 va khi mau.
Sy hién dién ctia methaemoglobin ¢ lién quan dén viéc doc sai két qua
cua may do SpO2 [55], khac véi gia tri dugc tinh bdi may khi mau. (May
phan tich khi méu cling sai, bo1 vi da tinh toan duong cong phan ly O,-
Hb 12 binh thuong, diéu nay khong dung & nhitng trudng hop nhu bénh
nhan nay!)

Viéc st dung amyl nitrate dd dugc bao cao la nguyén nhan gay ra
methaemoglobinaemia[56], va trudng hop niy sé& canh bao bac si can danh
gia su hién di€n cua bénh ly, va dé cap dén viéc quan sat mau sic clia mau
kém viéc st dung methylene blue.

[55] Hamirani YS, Franklin W, Grifka RG and Stainback RF. Methemoglobinemia in a Young Man. Tex Heart Inst J.
2008;
35(1): 76 — 77

[56] Faley B and Chase H. A case of severe amyl nitrate induced methemoglobinemia managed with methylene blue. J
Clin Toxicol 2012; 2:4
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PROBLEM 28

Mot bénh nhan nit 70 tudi vao vién vi suy ho hép nang. Tién st COPD,
co6 sir dung may oxy & nha, suy tim va bénh than giai doan 4.

Sinh hiéu:

»  Mach: 150

» HA: 240/140 mmHg

»  Nhip tho: 50

» Sp0O2: 68% (60% O,)

' Nhiét: 38.3°C

Khi mau dong mach bén dudi

Hay mo ta va phan tich két qua

FiOz 0.6

pH 7.2

pO2 45 mmHg (6.0 kPa)
pCO2 49 mmHg (6.5 kPa)
HCOz 19 mmol/L

BE -1

Na* 135 mmol/L

K* 5.4 mmol/L

Cl a3 mmaol/L

Lactate 85 mmol/L

1. Can bang Acid-Base
Toan mau nhe - trung binh
Tang CO2 mau: toan ho hap
Expect HCO3 = 25 (cip) hodc 28 (man)
Bicarbonate giam nhe: toan chuyén hoa
Expect pCO, = (8 + 1.5x19) = 35mmHg
=> toan chuyén hoa két hop toan hd hip
Anion Gap = 135 - (93+19) = 23
Delta Ratio = (23 - 12)/(24 - 19) = 11/5=>2.0

Cha y: HCO3- giam qua mic so v&i su bién dbi cua BE
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=> RAGMA dong thoi voi kiém chuyén hda
Vi vdy, chan doan: ¢ 3 r6i loan déng thoi ciing xay ra nhu dd mo ta.
2. Sy oxy hoa
A-a gradient (mmHg) véi FiO, 60%
=450 - (1.25x 49) - 45
=450-61-45
=450 - 106
=344
Expect A-a grad & nit 70 tudi = 70/4 + 4 = ~22mmHg

=> A-a gradient ting nghiém trong va suy ho hap ning.

=> C6 su bat tuong xung V/Q nang:

Kha ning két hop bénh 1y di co: phu phoi cap (suy tim man)
Dot cap COPD
ARDS (SIRS/hit sac)
Bénh phdi mo ké
Bénh 1y mang ho hap khac
Thuyén tic phoi

A-a gradient (kPa) véi FiO, 60%
=60 kPa—(1.25x 6.5) — 6.0
=60-75-6.0
=60-13.5
=46.5

3. Sinh hoa

Natri méau binh thudng

Kali mau tdng nhe
Expect K+ véi pH 7.20 =5 + (2 x 0.5) = 6.2 mmol/L
=> ha kali mau tuong ddi nhe, theo ddi kali khi pH duogc diéu

chinh.

Ha clo mau nhe
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Can bang dién RAGMA
Lactate mau ting dang ké
Kha ndng 1a nguyén nhan gdy RAGMA
4. Phan tich
Day la mot bénh nhan rat nang
Giam oxy méu de doa tir vong du da ho trg O
Dot cap nang COPD/CCF

Kha nang kiém chuyén hoa man tinh thi phat do COPD (ba loai rdi loan
dong tho)

RAGMA — tang lactate mau
A — giam oxy mau ning do suy ho hap
B1 — nhiém trung huyét
B, — kha niang do @ dong thudc (vi du suy than + ngd doc
metformin)
Ciing can kiém tra glucose mau (DKA) va chi s6 than.
Toan ho hip: can nhic BiPAP
Hbi st va diéu tri dot cap COPD bdi nhiém, phu phdi cip va nhiém
trung huyét duong ho hap véi khang sinh pho rong.
COMMENTS

Mot bénh nhén nit 70 tudi vao vién vi suy ho hcfp nang. Tién sir COPD
co s dung may oxy o nha, suy tim va bénh than giai doan 4.

Nhitng bac si cap ctru c6 kinh nghiém s& quen thudc véi cac tinh hudng
phirc tap va day thach thirc nhu truong hop nay. C6 mot loat cac chan
doan phan biét lién quan dén nhiéu hé co quan, va chia khéa dé chan
doan la tiép can khi mau mot cach c6 hé théng.

Panh gia ban dau khi mau, rd rang 1a bénh nhan nay bi RAGMA. Tuy
nhién, cic bac si c6 kinh nghiém s& chi y su khic biét ddng ké giita tinh
trang giam bicarbonate va giam rat nhe BE (base excess), va viéc nhan ra
diéu nay s€ cho théy su hién dién déng thoi ctia nhidm kiém chuyén hoa.
Tét nhién, nhiéu bénh nhan COPD thyc su da bi nhiém kiém sin truéc
do vi str dung chat dém cho tinh trang o CO2 man tinh. Viéc ap dung ti
s6 delta ratio dé tinh khoang trong anion cho thay rd rang 1a c6 kiém
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chuyén hoa ton tai bén dudi tinh trang toan chuyén hoa, va sy hién dién
cua ki€ém ho hap 1a mdt ro1 loan thur ba.
Diéu quan trong 14 phai phan tich mot cach c6 h¢ thong.

Cac bac si cling can nhan ra day 1a mot bénh nhan rat nang. A-a gradient
tang dang ké, can phai chan doan va diéu tri mot cach hop 1y.
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PROBLEM 29

Mot nong dan 50 tudi vao vién sau khi uéng mot lo khong o hoat chét.
Hién tai dong tir dinh ghim, chay nudc miéng va do birng. Nhan vién xe
cap clru noi rang O6ng bi tiéu chay ning trude khi vao vién.

Sinh hiéu:

»  Mach: 28

»  HA: 80/45 mmHg

»  Nhip tho: 4

» Sp0O2: 70% (FiO, 40%)

' Nhiét: 36.3 °C

Khi mau dong mach bén dudi.

Hay mo va va phan tich két qua.

FiO2 40%

pH 6.85

pO2 48 mmHg
pCO2 130  mmHg
HCO3- 10 mmol/Il
BE

Na+ 140 mmol/Il
K+ 5.0 mmol/Il
Cl- 104 mmol/Il
Lactate 6.5 mmol/Il
ANSWER

1. Can bang Acid-Base

Toan méu de doa tr vong

Tang CO2 mau dang ké: toan ho hap
Expect HCO3'= 27 (cap) hodc 36 (man)

Bicarbonate giam ning: toan chuyén hoa
Expect pCO7 = (8 + 1.5x10) = 23mmHg
=> toan chuyén hoa két hop toan ho hip
Anion Gap = 140 - (104 + 10) = 26
Delta Ratio = (26 - 12)/(24 - 10) = 1.0
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=> chan doan: 2 roi loan hon hop: toan ho hap kém RAGMA
2. Sy oxy hoa
A-a gradient (mmHg) vaéi FiO, 40%

=300 - (1.25 x 130) - 48

=300 - 162 - 125

= 300 - 287

=13
Expect A-a gradient & nam 50 tudi = 50/4 + 4 = ~16mmHg

=> A-a gradient binh thuong=> suy h6 hap do giam thong khi don thuan
A-a gradient (kPa) vdi FiO, 40%

= 40 kPa — (1.25 x 17.3) — 16.7
=40-21.6-16.7
=40-38.3
=17
3. Sinh hoéa
Natri mau binh thuong
Kali méu binh thuong
Expect K+ véi pH 6.85 =5+ (5.5 x 0.5) = 7.75 mmol/L

Do dg& c6 ha kali mau déng ké
=> can theo doi K+ khi diéu chinh pH

Clo méau binh thuong
Lactate tang nghiém trong
Co kha ndng 1a nguyén nhan gay RAGMA
4. Phan tich
Day 1a mgt bénh nhan nang
C0 cac triéu chirng ctia ngd doc cholinergic
Nhip cham va huyét dong khong 6n dinh: atropine dwogc chi dinh
Go1y ngo doc phospho hitu co
Nhiing nguyén nhan cua RAGMA + tang lactate mau
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A — giam oxy mau ndng do suy ho hap trude khi ho trg oxy hodc
giam tuo1 mau do nhip cham va soc

B1 — nhiém trung huyét/hit sic
B, — kha ning tich liiy thubc, hodc qua liéu chat/thudc khac
Atropine liéu cao +/- pralidoxime dugc chi dinh

Canh bao va trang bi cho nhan vién y té, tranh nguy co 1ay nhiém chéo.

COMMENTS

Mgt ndng dan 50 tuéi vao vién sau khi uéng mét lo khéng ré hoat chit.
Hlen tai dong tir dinh ghim, chdy miedc miéng va do birng. Nhan vién xe
cdp ciru néi rang éng bi tiéu chdy ndng trude khi vao vién.

Céac bac si co kinh nghiém s€ nhan ra cic triu ching cua qua tai
cholinergic, 1a bi€u hién chinh cua ngd doc phospho hitu co, mdt hoa
chat thuong dugc st dung lam thuoc trir sau [57].

Phospho hitu co ¢6 lién quan dén liét cap tinh va suy ho hap [58], va
bang chiing cua nhiém toan ho hap cap va thi€u oxy mé dugc phat hién
khi phan tich khi mau. Aa gradient binh thuong goi y rang van dé suy ho
hap khong phai 1a do bénh 1y phoi.

Bac si c¢6 kinh nghiém ciing s& chi dinh dung atropine lidu cao va/hoic
pralidoxime, va chi y dén van dé 1ay nhiém chéo cho cac nhan vién y té.

[57] Rose KR. Organophosphate exposure in Australian agricultural workers : human exposure and risk assessment. PhD
thesis, Queensland University of Technology. Retrieved 17 January 2015 from http://eprints.qut.edu.au/16345/.

[58] Singh S, Sharma N. Neurological syndromes following organophosphate poisoning. Neurol India 2000;48:308

120


http://eprints.qut.edu.au/16345/

PROBLEM 30

Mot bé gai 3 tudi dugc dua vao cép cuu tir tiéc sinh nhat vi con kho tho
cap va tho rit sau khi an banh sinh nhat. Tién st di tng cu lac.

Sinh hiéu:

v Mach: 180 /min

» HA: 65/45 mmHg

»  Nhip tho: 45 /min

» SpO2: 88% (40% O)

* Nhiét: 37.1°C

Trén duong dén cip clru, tré bat dau xanh tim kém thd rit va sung moi.
Khi mau tinh mach khan bén duéi

1. Hiy mo ta va phan tich két qua

2. Xu tri theo thtr tur vu tién

FiO2 0.4

pH 7.15

pO2 45 mmHg (5.99 kPa)
pCO:2 60 mmHg (7.99 kPa)
HCOx 12 mmol/L

BE -12

Na* 138 mmol/L

K* 5.5 mmol/L

Cl 102 mmol/L

Lactate 55 mmol/L

1. Can bang Acid-Base

Toan mau nang

Tang CO2 mau dang ké: toan ho hap
Expect HCO3'= 26 (cap) hodc 32 (man)

Bicarbonate giam trung binh: toan chuyén héa
Expect pCO2 = (8 + 1.5x12) = 26mmHg
=> toan chuyén hoa két hop toan ho hip
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Anion Gap = 138 - (102 + 12) = 24
Delta Ratio = (24 - 12)/(24 - 12) = 1.0
=> RAGMA don thuén
Vi vay, chan doan 14 c6 2 rdi loan cung tdn tai: toan ho hép va RAGMA
2. Su oxy hoa
A-a grad khong tinh vi day la khi mau tinh mach
Chi y giam oxy mau dang ké du dang hd trg oxy
3. Biochemistry
Natri mau binh thuong
Kali mau tang nhe
Expect K+ véi pH 7.15 =5 + (2.5 x 0.5) = 6.25 mmol/L
=> ha kali mau tuong ddi nhe
=> can theo ddi kali mau khi diéu chinh pH
Clo mau binh thuong
Lactate mau ting dang ké
Kha nang 1a nguyén nhan gdy RAGMA
4. Phan tich
Tré bi bénh rat nghiém trong
Sap xdy ra tic nghén ,du’(‘mg thod va tut huyét ap th phat do phan ve,
phtrc tap béi toan hé hap va RAGMA
Nhirng nguyén nhan gady RAGMA
Tang lactate méau
A — giam oxy mau dang ké do tic nghén duong thd va sdc
B; — nhiém trung huyét/hit sic
B, — qua liéu thudc: khong nghi dén nhung can hoi thém bénh sir

B3 — nhi khoa, c6 thé 1a bat thuong chuyén héa bam sinh (inborn
error of metabolism)

2. NHUNG PIEU TRI UU TIEN tré 3 tudi
Can nang udc tinh 16kg
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Ong NKQ ¢& 4.0
Hoi st
Dit duong truyén 1V/10
Bu dich NaCl 0.9% 20ml/kg, 1ap lai khi can
02 liéu cao
Chuén bi bao vé dudng thd - RSI/Jet insufflation
Diéu tri phan vé
Ngay 1ap ttrc tiém bap adrenaline 10mcg/kg = 160mcg

IV hydrocortisone va antihistamine (loai khong c6 tic dung an
than)

Chuén bi adrenaline truyén.
Quan ly cha me tré
Giai thich cho cha me tré

COMMENTS

Mot bé gdi 3 tuoi duoc dwa vao cdap cuu tw tiéc sinh nhdt vi con kho tho
cdp va tho rit sau khi an banh sinh nhat. Tién suw di wrng cu lac.
Trén dwong deén cap cuu, tré bat dau xanh tim kem tho rit va sung moi.

Truong hop ndy rd rang 1a mot phan vé cap, khong qua kho khan dé
nhan ra toan hd hap cap két hop vdi toan chuyén héa cép.

biéu quan trong la cac bac si phai nhan ra tré nay dang c6 nguy co tur
vong sap xay ra. Diéu nay dugc noi 1o rang trong két qua khi mau duoc
phan tich. Viéc diéu tri 1a rat khan cdp, can dung adrenaline va hoi st
dua trén can nang udc tinh. Viéc giai thich va quan ly cha me tré cling
can dugc chu y.
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THE EXTENDED MATCH QUESTIONS

“You sort of start thinking anything’s possible if you 've got
enough nerve.”

J.K.Rowling
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How to approach an EMQ.

We have included this section for several reasons. Fundamentally an
EMQ (or for that matter an MCQ) on an arterial blood gas is no different
to a short answer worked question.

For those sitting the ACEM fellowship exam the EMQs provide an
opportunity to practice for the biggest examination of your career. For
colleagues sitting other exams which have an element of extended match
or multiple choice these questions likewise provide an opportunity to test
your knowledge.

Alternatively for those who have simply sought to improve their skills in
interpreting the blood gas, each of the EMQs can be used as the first
thirty questions in this book are. Answers are provided after each paper
to allow you to assess your progress.

We reiterate that your thought process for these questions should be
exactly the same as for the first thirty questions in this book. Ask
yourself:

1. What is the major acid base disturbance?
2. What is the Aa gradient?
3. What are the relevant electrolyte disturbances?

4. What can | infer about diagnosis and management, especially with the
clinical information | have to hand?

As always, a systematic approach is the key. Good luck!
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EMQ PAPER 1.

Véi mdi bdi canh 1am sang dugc cho, hiy:

1. M ta rdi loan acid base chinh va bat ky dap tng bu na.
2. Tinh khoang trong anion va delta ratio khi cé thé.
3. Tinh A-a gradient.

4. Thyc hién bat ki tinh toan ndo ma ban cho 14 thich hop.
5. Chon mot chan doan phu hop tir bén dudi:

»  Phu phoi cap

»  Ngo doc Ethanol

» Phan vé kém suy giam trao d6i khi

' Poc do ran nau can Brown snake (Pseudonaja spp)
» Ngo6 doc Frusemide

»  Mat Bicarbonate tir GIT

' Hep mén vi

»  Co giat do tang lactate mau

»  Ngo doc Carbon monoxide

»  Ngo doc Isoniazid

' Thing tang rong

»  Sbc nhiém tring

' Ngo doc Sodium valproate

»  Ngd doc Methanol

' Ho1 chirng Cushing

» Sbc tim

»  Bénh ndo gan

' Poc do rin ho cin Tiger snake (Notechis spp)

» Poc do rin Taipan can (Oxyuranus spp)

»  Mat Bicarbonate tir 6ng than

' Viém tuy cap

' Hoi chimg vui lap (Acute crush syndrome)

» Poc do rin den can Black snake (Pseudechis spp)
»  DKA

» Ngd doc Metformin

' Xuat huyét tiéu héa ning

' Ngo doc Ethylene glycol

' Phan vé kém ton thuong dudng thé cap

' Suy thugng than cap
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, Tac rudt

» Ngo doc Cyanide

» Poc do ran Death adder can (Acanthopis)
» Ngo doc Acetazolamide

' Suy than do thude

» Ngo doc Spironolactone

» R&i loan lo au cap tinh

QUESTION 1.1

M6t bénh nhan nam 36 tudi vao vién vi bi ran cin.
Sinh hiéu:

v Mach: 105

» HA: 125/80

»  Nhip tho: 26

v Sp0O2: 100%

' Nhiét: 37.2°C

Khi mau dong mach nhu sau:

FiO2 0.21
pH 7.10
pO2 100 mmHg (13.3 kPa)
pCO:2 32 mmHg (4.3 kPa)
HCOgx 16 mmol/L
BE -8
Na* 138 mmol/L
K* 55 mmol/L
Ccr 12 mmol/L
Urea 10 mmol/L
Creatinine 300 pmol/L
Lactate 1.2 mmol/L
INR 1.0
CK 15,000 IU/L
QUESTION 1.2

M6t bénh nhan nam 25 tudi, tién sir dong kinh vao vién vi 1a 1an cép.
Sinh hiéu:

»  Mach: 111

» HA: 121/87 mmHg

» Nhip thé: 18

' Sp0O2: 100% (FiO, 40%)

' Nhiét: 37.8 °C

127



Khi mau dong mach nhu sau:

~

FiO; 0.4

pH 6.95

pO:2 205 mmHg (27.3 kPa)

pCO2 60 mmHg (8.0 kPa)

HCOgs 16 mmol/L

BE -8

Lactate 7.0 mmol/L

Na* 152 mmol/L

K* 7.0 mmol/L

Crl- 114 mmol/L

Urea 7.2 mmol/L

Creatinine 83 umol/L
QUESTION 1.3.

Mot bénh nhan nam 73 tudi, tién st rung nhi, vao vién vi dau bung dot
ngdt dit doi ving quanh rén. Kham khong ghi nhén tinh trang bung
ngoai khoa, nhung BN dau nhiéu.

Sinh hiéu hién tai:

»  Mach: 121

»  HA: 137/98 mmHg

»  Nhip tho: 36

» Sp02:100% (RA)

' Nhiét: 37.1°C

Khi mau dong mach nhu sau:

FiO2 0.21

pH 712

pO2 103 mmHg (13.7 kPa)
pCO:2 26 mmHg (3.5 kPa)
HCO3s 12 mmol/L

BE -10

Na* 147 mmol/L

K* 46 mmol/L

Cl- 10 mmol/L

Urea 9.8 mmol/L

Creatinine 105  pmoliL

Lactate 4.9 mmol/L
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QUESTION 1.4

Mot ciu bé 4 tudi vao vién vi tho rit cép tinh sau khi bi ong dot.
Dau hiéu séng hién tai:

v Mach: 145

»  HA: 78/56 mmHg

» Nhip thd: 38 /min

» Sp0O2: 100% (FiO, 28%)

' Nhiét: 36.8 °C

Khi mau dong mach nhu sau:

FiO:z 0.28

pH 7.12

pO:2 98 mmHg (13.1 kPa)
pCO:2 75 mmHg (10.0 kPa)
HCOz 19 mmol/L

Na* 142 mmol/L

K* 55 mmol/L

Cl 106 mmol/L

Urea 6.5 mmol/L

Creatinine 54 pmol/L

Lactate 4.1 mmol/L

QUESTION 1.5

Mot BN nir 19 tudi vao vién sau khi udng qua liéu thubc chéng dong
Kinh.

Sinh hiéu hién tai:

»  Mach: 118

»  HA: 80/58 mmHg

» Nhip tho: 24 /min

» Sp02:100% (RA)

' Nhiét: 37.1°C

Khi mau dong mach nhu sau
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FiOz 0.21

pH 7.15

pOz 104 mmHg (13.9 kPa)
pCOz 32 mmHg (4.26 kPa)
HCOs 16 mmol/L

BE -8

Na* 139 mmalL

Kt 5.8 mmaol/L

Cl 104 mmal/L

Urea 4.2 mmaol/L

Creatinine &7 pmalil

Ammonium 160 umol/L

Lactate 52 mmaol/L

QUESTION 1.6

Mot BN nit 35 tudi, tién st bi bénh Crohn va d3 m& hdu mon nhan tao
hdi trang (ileostomy), vao vién vi lwong dich nhiéu ra tir da day.

Sinh hiéu hién tai:

»  Mach: 123

»  HA: 103/86 mmHg

»  Nhip tho: 30

» Sp0O2: 100%

' Nhiét: 38.1°C

Khi mau dong mach nhu sau:

FiO2 0.21

pH 7.14

pO2 107 mmHg (14.3 kPa)
pCO2 29 mmHg (3.9 kPa)
HCOg3 14 mmol/L

BE -6

Lactate 0.8 mmol/L

Na* 142 mmol/L

K* 5.1 mmol/L

Cr 114 mmol/L

Urea 8.9 mmol/L

Creatinine 99 pmol/L
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QUESTION 1.7

M6t bénh nhan nam 65 tudi, tién st bénh tim thiéu mau cuc bd, vao vién
vi kho thé cap va ho khac dam bot hong.

Sinh hiéu hién tai:

»  Mach: 144

»  HA: 187/64 mmHg

»  Nhip théo: 29

» Sp0O2: 93% (FiO, 60%)

* Nhiét: 37.0 °C

Khi mau nhu sau

FiO2 0.6

pH 7.13

pO2 78 mmHg (10.4 kPa)

pCO: 55 mmHg (7.3 kPa)

HCOz 26 mmol/L

BE +2

Na* 135 mmol/L

K* 53 mmol/L

Cl 104 mmol/L

Urea 57 mmol/L

Creatinine 93 pmol/L

Lactate 2.3 mmol/L
QUESTION 1.8

Mot cau bé 4 tudi vao vién vi st va ban xuat huyét. Cau bi giam ¥ thirc
va tho gang sirc kém.

Sinh hiéu hién tai:

» Mach: 165

» HA: 72/41 mmHg

»  Nhip tho: 41 /min

» Sp02: 100% (60% O»)

' Nhiét: 39.9 °C

Khi m4u dong mach nhu sau:
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FiQz 0.60

pH B6.72

PO2 109 mmHg {14.5 kPa)
PCO:z 65 rmmHg {8.7 kPa)
HCO3 8.6 mmalfL

BE -16

MNa* 140 mmol/L

K 6.2 mmol/L

Crl 104 mmol/L

Urea 19.2 mmel/L

Creatinine 200 pmol/L

Lactate 10.1 mmol/L

QUESTION 1.9

Mot BN nir 16 tudi vao vién vi dau nguc khu tri ning kém kho tho. Co
khoc va dau dén vi con dau.

Sinh hiéu hién tai:

»  Mach: 105 /min

» HA: 119/82 mmHg

» Nhip thd: 40 /min

» Sp0O2: 100%

' Nhiét: 37.0 °C

Khi mau dong mach nhu sau:

~

FiO2 0.21

pH 7.61

pO:2 122 mmHg (16.3 kPa)
pCO: 22 mmHg (2.9 kPa)
HCO3 20 mmol/L

BE -4

Na+ 139 mmol/L

K+ 4.0 mmol/L

Cl- 111 mmol/L

Urea 4.5 mmol/L

Creatinine 80 umol/L

Lactate 1.1 mmol/L
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QUESTION 1.10

Mot BN nam 45 tudi vao vién vi mét thi luc cép tinh sau khi uéng mot
chai dung dich khong 1o loai.
’Sinh hiéu hién tai:
Mach: 113
»  HA:101/76 mmHg
» Nhip thé: 34
» SpO2: 100%
' Nhiét: 37.3°C
Khi mau dong mach nhu sau:

FiO2 0.21

pH 71

pO:2 99 mmHg (13.0 kPa)
pCO; 17 mmHg (2.3 kPa)
HCOy 8 mmol/L

BE -18

Na* 149 mmol/L

K* 6.1 mmol/L

Ck 115 mmol/L

Urea 6.7 mmol/L

Creatinine 80 umol/L

Lactate 7.8 mmol/L

Glucose 8.5 mmol/L

Osmm 350  mosm/kg
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EMQ 1 ANSWERS
QUESTION 1.1

R61 loan toan kiém

Toan chuyén hoa nguyén phat kém kiém ho hap con bu (expected CO,
32 mmHg).
Anion Gap (AG) va Delta Ratio

AG 10.

DR khong ap dung trong truong hop nay.
A-a gradient mmHg (kPa)

10mmHg (2.32 kPa)

Nhirng tinh toan khac

TiU:Cla0.3

Chan doén.

Poc do rin den can (Black snake).

Théo ludn: Mot dic diém chinh cia trung doc do ran thuéc chi
Pseudechis can la tiéu co van ma khéng co roi loan dong mdu hodc suy
hé hap. Ty so uré:creatinine thap ngu y suy thdn thw phat voi nong do
CK cao.

QUESTION 1.2

Réi loan toan kiém

Toan chuyén hoa nguyén phat két hop toan ho hip nguyén phat.
Anion Gap (AG) va Delta Ratio
AG 22

DR 1.25

A-a gradient mmHg (kPa)
10mmHg (1.34 kPa)

Nhirng tinh toan khac

Khdng

Chan doan.

Tang lactate mau do co giat.
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Nhdn xét: Bénh nhén nay rdt cé thé bi co gidt véi nhiém toan lactic type
A do nhu cau oxy mo tang, va hoi chitng giam thong khi cap tinh do roi
loan chirc nang co ho hap lién quan den co gidt.

QUESTION 1.3

R&i loan toan kiém

Toan chuyén héa nguyén phat voi kiém chuyén hoéa con bu (expected
CO7 26mmHg)

Anion Gap (AG) va Delta Ratio
AG 25.

DR 1.08

A-a gradient in mmHg (kPa)
14.5mmHg (2.95 kPa)

Nhirng tinh toan khac

Khong

Chan doén.

Nhoi mau mac treo

Nhan xét: dau bung dot ngot va tang lactate mau ¢ bénh nhan co cdc yéu
to nguy co cua huyet khoi dong mach lam tang sy dm anh cia nhoi mau
mac treo.

QUESTION 1.4

R&i loan toan kiém

Toan chuyén hoa két hop toan ho hap.
Anion Gap (AG) va Delta Ratio

AG 17.

DR 1.0

A-a gradient mmHg (kPa)

8.25mmHg (2.4 kPa)

Nhirng tinh toan khac

Khdng

Chan doan.
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Phan vé véi ton thuong dudng tho cap.

Nhdn xét: bénh sw da cho ro rang ngu y phan vé, va sy hién dién cua
tang CO2 mau ma khong tang do A-a gradient goi y mot tac nghén
duong tho cap tinh gdy giam thong khi.

QUESTION 1.5

R&i loan toan kiém

Toan chuyén héa va toan ho hap con bu (expect CO, 32mmHg)
Anion Gap (AG) va Delta Ratio
AG 19

DR 0.875

A-a gradient mmHg (kPa)
6mmHg (1.77 kPa)

Nhirng tinh toan khac

Khong

Chan doan.

Ngd doc Sodium valproate.

Nhdn xét: Axit Valproic lam suy yéu sw khoi dau cia chu trinh uré & cdp
do ty thé va co lién quan dén nhiém toan lactic va nong do amoni huyét
thanh cao.

QUESTION 1.6

Réi loan toan kiém

Toan chuyén héa va kiém ho hap con bu (expect CO, 29mmHg)
Anion Gap (AG) va Delta Ratio

AG 14

DR 0.2

A-a gradient mmHg (kPa)

6.75mmHg (1.82 kPa)

Nhirng tinh toan khac

Ti Urea:Creatinine 1a 89.8

136



Chan doan.
Mat bicarbonate tir duong tiéu hoa

Nhdn xét: Két qua phdn tich chi ra ré rang la nhiém toan ¢O khodng
trong anion binh thieong va két hop véi lam sang thi ¢é thé goi y cho mat
nhiéu dich giau bicarbonate. Mat dich qud mirc dwong nhw da tao ra suy
thén truée thdn, danh gia bang ty 16 uré: creatinine ting cao.

QUESTION 1.7

R6i loan toan kiém

Toan, h6 hap va kiém chuyén héa con bu (expect HCO3 25 néu cép va
28 néu man)

Anion Gap (AG) va Delta Ratio

AG khoéng tinh

DR khdng tinh

A-a gradient mmHg (kPa)

303mmHg (40.43 kPa)

Nhirng tinh toan khac

Khong

Chan doan

Phu phoi cap

Nhan xét: Day la mot tmm’ng hop kinh dién & khoa cdp ciru vi bdt cir ai
da lam ca dém déu biét! Két qua khi mau cho thdy sw khéng twong xu’ng
VIQ bién chitng tang CO2 mdu Va bénh sir ré rang goi y phii phéi cap.

Cdau hoi nay mot lan nita nhdn manh tam quan trong cua viéc luon su
dung tdt ca cac thong tin co duoc.

QUESTION 1.8

R&i loan toan kiém

Toan chuyén hoa nguyén phat két hop toan ho hap
Anion Gap (AG) va Delta Ratio

AG 27

DR 0.97

A-a gradient mmHg (kPa)
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259mmHg (34.6 kPa)
Nhiing tinh toan khac
Ti Urea:creatinine la 96
Chan doan.

Séc¢ nhiém trung

Nhdn xét: S két hop ciia nhiém toan chuyén héa c6 khodng trong anion
ting manh, tang glucose mdu, suy hé hdp véi sw bat twong xieng VIQ va
A-a gradient déu goi y soc nhiém tring bién chirng réi loan chirc ning
da co quan.

QUESTION 1.9

R6i loan toan kiém

Kéém’hé hap ngu}fén phat kém toan chuyén hoa con bu (expect HCO3®
néu cap la 20 va néu man la 14)
Anion Gap (AG) va Delta Ratio
AG khong tinh

DR khéng tinh

A-a gradient mmHg (kPa)
0.5mmHg (<1 kPa)

Nhirng tinh toan khac

Khong

Chan doan.

Réi loan lo au cép tinh

Nhén xét: Nhiém kiéem hé hap don déc kem theo A-a gradient binh
thwong la dién hinh ciia con lo du cdp tinh.

QUESTION 1.10

R&i loan toan kiém

Toan chuyén héa kém toan ho hip con bu (expect CO, 20mmHg)
Anion Gap (AG) va Delta Ratio

AG 26

DR 0.875
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A-a gradient mmHg (kPa)
30mmHg (5.1 kPa)
Nhirng tinh toan khac
Osm; 313 mosm/kg
Osm gap 37 mosm/kg
Chan doan.

Ngo6 doc Methanol

Nhdn xét: Nhiém toan chuyén héa ting khodng trong anion, cing voi
tang khodng trong tham thau goi Y ngo doc alcohol. Chirc nang thdn
binh thuwong ket hop voi mat thi lyc goi y nhiem doc methanol.
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EMQ PAPER 2.

Véi mdi bdi canh 1am sang dugc cho, hiy:

1. M5 ta rdi loan acid base chinh va bat ky dap tng bu na.
2. Tinh khoang trong anion va delta ratio khi ¢ thé.
3. Tinh A-a gradient.

4. Thyc hién bat ki tinh toan nao ma ban cho 14 thich hop.
5. Chon mot chan doan phu hop tir bén dudi:

»  Phu phoi cap

»  Ngo doc Ethanol

' Phan vé kém suy giam trao d6i khi

' Poc do ran nau can Brown snake (Pseudonaja spp)
»  Ngo6 doc Frusemide

' Mét Bicarbonate tir GIT

»  Hep mén vi

' Co giat do tang lactate mau

' Ngo doc Carbon monoxide

» Ngo doc Isoniazid

' Thing tang rong

» Sbc nhiém trung

» Ngd doc Sodium valproate

» Ngd doc Methanol

' Ho1 chirng Cushing

» Séc tim

»  Bénh ndo gan

' Poc do ran ho cin Tiger snake (Notechis spp)

' Poc do ran Taipan can (Oxyuranus spp)

' Mat Bicarbonate tir 6ng than

' Viém tuy cap

» Hoi chting vui 1ap (Acute crush syndrome)

» Poc do rin den can Black snake (Pseudechis spp)
»  DKA

' Ngd doc Metformin

' Xuat huyét tiéu héa ning

' Ngo doc Ethylene glycol

' Phan vé kém ton thuong dudng thé cap

' Suy thugng than cap
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, Tac rudt

' Ngb doc Cyanide

' Pdc do ran Death adder can (Acanthopis)
»  Ngb doc Acetazolamide

» Suy than do thude

» Ngb doc Spironolactone

» R&i loan lo au cap tinh

QUESTION 2.1
Mot BN nit 59 tudi tién sir xo gan, vao vi¢n vi thay ddi nhan thuc.
Sinh hiéu ctia co ay:
»  Mach: 89
» HA:162/85 mmHg
» Nhip thé: 10
SpO2: 100%
' Nhiét: 36.5 °C
Khi mau dong mach nhu sau:

FiOz 0.21

pH 7.20

pO2 92 mmHg (12.3 kPa)
pCO2 48 mmHg (6.4 kPa)
HCOz 18 mmol/L

BE -6

Na* 139 mmol/L

K* 7.0 mmol/L

Cr 104 mmol/L

Urea 2.2 mmol/L

Creatinine 45 pmol/L

Lactate 34 mmol/L

Ammonium 84 umol/L

Mét BN nam 21 tudi dugc dua vao cép ctru sau khi méc ket kéo dai
trong 1 vu sup dd toa nha.
»  Mach: 119
» HA: 97/62 mmHg
' Nhip thé: 36
Sp0O2: 100% (FiO, 40%)
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' Nhiét: 37.1°C
Khi mau dong mach nhu sau:

FiO2 04

pH 7.02

pO2 126 mmHg (16.8 kPa)
pCO; 65 mmHg (8.7 kPa)
HCOz 13 mmol/L

BE -10

Na* 140 mmaol/L

K* 8.2 mmol/L

Cr 107 mmol/L

Urea g 4 mmol/L

Creatinine 87 umol/L

Lactate 7.8 mmol/L

CK 15000 UL

QUESTION 2.3

Mét BN nit 86 tudi tién sir suy tim sung huyét vao vién vi cam théy chan
di khong viing.

»  Mach: 78

» HA: 133/99 mmHg

»  Nhip tho: 10

* Sp0O2: 100%

' Nhiét: 36.6 °C

Khi mau dong mach nhu sau:

FiOz 0.21

pH 7.65

pO2 88 mmHg (11.7 kPa)
pCO; 50 mmHg (6.7 kPa)
HCOs 36 mmol/L

BE +12

Na* 138 mmoliL

K* 22 mmol/L

Cr 104  mmoliL

Urea 13.2  mmol/L

Creatinine 146  pmollL

Lactate 0.8 mmol/L
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QUESTION 2.4 | ,
Mot cau beé 9 tudi vao vién vi kho thé va mat nude cap.
»  Mach: 110

» HA:98/73 mmHg

»  Nhip thé: 32

' SpO2: 100% (FiO, 28%)

» Nhiét: 37.2 °C

Khi mau dong mach nhu sau:

FiO2 0.28

pH 7.14

PCO:; 26 mmHg (3.5 kPa)
POz 158  mmHg (21.0 kPa)
HCO3 16 mmol/L

Na* 138 mmol/L

K* 6.23 mmol/L

Cl 105 mmol/L

Urea 9.7 mmol/L

Creatinine 110 pmol/L

Lactate 1.8 mmol/L

Glucose 14.7  mmol/L

Mot BN nif 25 tudi vao vién sau khi udng dung dich anti-freeze.
Sinh hiéu cua co:

v Mach: 111 /min

»  HA: 105/70 mmHg

»  Nhip tho: 29 /min

' SpO2: 99% (RA,

' Nhiét: 37.1°C

Khi m4u dong mach nhu sau:

143



QUESTION 2.6

FiQz
pH

pO2
D':'-Dz
HCOx
BE

Ma*
K‘t
Cl-

Urea
Creatinine

Lactate

Glucose
Osmolality

0.21
7.23

98
24
10
14

136
5.1
a8

14
240

6.2

6.4
32

mmHg {13.0 kPa)
mmHg (3.2 kPa)
rmmaliL

mmaolfL
mmalfL
rmmalfL

mmolfL
pmalL

rmmalfL

mmolfL
mosm/kg

Mot bé gai 4 tuan vao cap ctru vi nén vot.

Sinh hi€u cua bé:

Mach: 178

)

)

)

)

)

HA: 68/39 mmHg

Nhip tho: 26
Sp0O2: 100%
Nhiét: 36.7 °C

Khi mau dong mach nhu sau:

FiO2
pH

PO
PCO:
HCO3
BE

Na*
Ko
Cl

Urea
Creatinine

Lactate

0.21
7.55

99
50
28
+4

143
3.8
70

2.1
43

1.26

mmHg (13.2 kPa)
mmHg (6.7 kPa)
mmol/L

mmol/L
mmol/L
mmol/L

mmol/L
pmoliL

mmol/L
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QUESTION 2.7

MC)t BN nir 62 tudi tién st cit mot doan rudt V,2‘1 m()‘h;ﬁu mon nhan tao
hoéi trang, nay vao vién vi chudong bung va non rat nhiéu.

Sinh hiéu hién tai

»  Mach: 110

» HA:98/73 mmHg

»  Nhip thé: 32

' SpO2: 100% (28% Oy)

' Nhiét: 37.2 °C

Khi mau dong mach nhu sau

FiO; 0.21

pH 7.58

pO; 98 mmHg (13.0 kPa)

pCO:2 54 mmHg (7.2 kPa)

HCOx 28 mmol/L

BE +4

Na* 142 mmol/L

K* 3.2 mmol/L

Cl 96 mmol/L

Urea 10.2 mmol/L

Creatinine 103 pmol/L

Lactate 1.2 mmaol/L
QUESTION 2.8

M6t BN nit 60 tudi dugc dua vao cép ctru tr vién dudng lao sau khi
udng qua liéu mot thude khong rd loai (khang sinh?).

Sinh hiéu cua ba:

v Mach: 123 /min

»  HA: 87/68 mmHg

» Nhip tho: 26 /min

» Sp02: 100% (RA)

' Nhiét: 37.4°C

Khi m4u dong mach nhu sau:
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FiOz 0.21

pH 7.05

pOa 98 mmHg {13.0 kPa)
pCO: 35 mmHg (4.7 kPa)
HCOw 18 mmoliL

BE -6

MNa* 142 mmol/L

p* 6.5 mmol/L

CI 104 mmolfL

Urea 5.2 mmolL

Creatinine a9 prmol/L

Lactate 7.2 mmol/L

ALT 500 IL/L

AST 650 IL/L

GGT 86 UL

ALP 106 UL

QUESTION 2.9

Mot BN nit 45 tudi vao vién vi tidu chay phan nudc rat nhiéu trong 2

tuan qua.

Sinh hiéu cua c6:

)

)

)

)

)

Mach: 108

HA: 114/74 mmHg
Nhip tho: 11

SpO2: 100%
Nhiét: 37.9 °C

Khi mau dong mach nhu sau:

FiO; 0.21

pH 7.26

pO:z 106 mmHg (14.1 kPa)
pCO; 38 mmHg (5.1 kPa)
HCOs 20 mmol/L

BE 4

Na* 135 mmol/L

Kt 5.6 mmol/L

Cl 114 mmol/L

Urea 21 mmol/L

Creatinine 205 pmol/L

Lactate 11 mmol/L
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QUESTION 2.10

Mot BN nit 84 tudi vao vién vi dau bung trén cép va di cau phan den.
Sinh hiéu cua ba:

»  Mach: 122

» HA: 108/85 mmHg

»  Nhip thé: 29

' SpO2: 100% (28% Oy)

* Nhiét: 37.8 °C

Khi mau dong mach nhu sau:

FiO2 0.28

pH 7.12

PCO: 32 mmHg (4.26 kPa)
PO, 145  mmHg (19.3 kPa)
HCO3- 16 mmol/L

BE -8

Na* 142 mmol/L

K* 6.7 mmol/L

Cl 106 mmol/L

Urea 6.1 mmaol/L

Creatinine 86 pmol/L

Lactate 575 mmol/L
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EMQ 2 ANSWERS
QUESTION 2.1

R&i loan toan kiém

Toan chuyén héa két hop toan hd hap
Anion Gap (AG) va Delta Ratio
AG 17

DR 0.83

A-a gradient mmHg (kPa)
OmmHg (0 kPa)

Nhirng tinh toan khac

Khong

Chan doan.

Bénh nao gan

Nhén xét: Bénh nhdn nay co tién si suy gan, c¢é sw tich liiy Lactate va
Ammonium dan dén bénh ndao gan va tinh trang giam thong khi cap tinh.

QUESTION 2.2

R&i loan toan kiém

Toan chuyén héa két hop toan ho hap
Anion Gap (AG) va Delta Ratio
AG 20

DR 0.7

A-a gradient mmHg (kPa)
92mmHg (12.3 kPa)

Nhirng tinh toan khac

Ti Urea:creatinine la 41

Expect K* véi pH 14 6.5mmol/L
Chan doan.

Hoi ching viii 1ap cip tinh
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Nhdn xét: Khi mdu nay cho thdy cdc di chirng cdp tinh do sw mdc ket kéo
dai: tiéu co van, ting kali mdu (trén mirc dy kién theo pH) va Suy than
VOi ty uré: creatinine thap Su gzam thong khi lién quan va sy bat twong
xirng V/Q gia tang cé thé la biéu hién cia tén thwong phéi ding ké.

QUESTION 2.3

R&i loan toan kiém

Kiém chuyén hoa véi toan hd hap con bu
Anion Gap (AG) va Delta Ratio
AG khong tinh

DR khong tinh

A-a gradient mmHg (kPa)
OmmHg (0 kPa)

Nhirng tinh toan khac

Khong

Chan doan.

Ngd doc Frusemide

Nhén xét: Furosemide, mot loai thuéc thuwong dwoc sur dung cho suy tim
sung huyét co lién quan dén ha kali mau va nhiém kiém chuyén hoa do
thay doi su hap thu chat dién giai trong ong than.

QUESTION 2.4

R&i loan toan kiém

Toan chuyén héa voi kiém ho hip con bu (expect CO, 32mmHg)
Anion Gap (AG) va Delta Ratio

AG 21

DR 1.12

A-a gradient mmHg (kPa)

9.5mmHg (2.62 kPa)

Nhirng tinh toan khac

Khdng
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Chan doan.

DKA

Nhdn xét: Pady la mét truong hop kha dién hinh vé 1am sang va sinh hda
cua bénh tieu duong logi 1 moi khoi phat.
QUESTION 2.5

R6i loan toan kiém

Toan chuyén héa va kiém ho hap con b

Anion Gap (AG) va Delta Ratio

AG 30

DR 1.28

A-a gradient mmHg (kPa)

22mmHg (4 kPa)

Nhirng tinh toan khac

Ti Urea:Creatinine 1a 58

Ap luc tham thau tinh toan (Osmc) 296 mosm/kg
Khoang tréng tham thau (Osmolar gap) 34 mosm/Kg
Diagnosis.

Ngo doc Ethylene glycol.

Nhén xét: Ca methanol va ethylene glycol déu c6 lién quan dén ting
khodng trong tham thau va nhiém toan O khodng tréng anion ting
(lactic). Ethylene glycol duwoc chuyen hoa thanh oxalate gdy két tua
trong nudc tiéu va co thé gay roi loan chirc nang than cdp tinh.

QUESTION 2.6

R&i loan toan kiém

Kiém chuyén héa kém toan ho hap con bu.
Anion Gap (AG) va Delta Ratio

AG khoéng tinh

DR khong tinh

A-a gradient mmHg (kPa)

OmmHg (0 kPa)
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Nhiing tinh toan khac
Khéng

Chan doén.

Hep mon vi

Nhdn xét: Pdy la mét khi mau kinh dién cho chirng hep mén vi, voi
nhiem kiem chuyén hoa va giam clo mau nang do mat HCI ding ké khi
non nhiéu lan.

QUESTION 2.7
R6i loan toan kiém

Kiém chuyén hoa kém toan hd hap con bu.
Anion Gap (AG) va Delta Ratio

AG khoéng tinh

DR khdng tinh

A-a gradient mmHg (kPa)

OmmHg (0 kPa)

Nhirng tinh toan khac

Khong

Chan doan

Téc rudt

Nhdn xét: bénh su da goi y tac rudt, diéu nay tao ra mot birc tranh sinh
hoa twong ty nhw hep mon vi.

QUESTION 2.8

R&i loan toan kiém

Toan chuyén héa va kiém ho hap con bu (expect CO, 35mmHg)
Anion Gap (AG) va Delta Ratio

AG 20

DR 1.3

A-a gradient mmHg (kPa)

8.25 mmHg (2.1 kPa)
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Nhiing tinh toan khac
Khéng

Chan doén.

Ngo doc Isoniazid

Nhdn xét: Péc tinh cia Isoniazid c6 lién quan dén tang lactate mau va
réi loan chirc nang gan, ciung nhuw mat bach cdau hat. N6 la mét loqi
thuéc ph(§ bién dwoc sir dung dé dieu tri bénh lao va nén dwoc coi la mét
logi thudc cé tiém ndng qud liéu & Cac déi tieong thich hop.

QUESTION 2.9

R6i loan toan kiém

Toan chuyén hoa

Anion Gap (AG) va Delta Ratio
AG 1

DR khong tinh (AG <12)

A-a gradient mmHg (kPa)

0 mmHg (0 kPa)

Nhirng tinh toan khac

Ti Urea:creatinine la 102

Chan doan.

Mit bicarbonate tir duong tiéu hoa

Nhdn xét: Mat qua nhiéu bicarbonate trong dich tiét rudt cé lién quan
dén nhiém toan chuyén héa khéng tiang khodng trong anion.

QUESTION 2.10

R&i loan toan kiém

Toan chuyén hoa va kiém hé hap con bu.
Anion Gap (AG) va Delta Ratio

AG 20

DR 1.0

A-a gradient mmHg (kPa)

15mmHg (3.37 kPa)
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Nhiing tinh toan khac
Khéng

Chan doén.

Xuat huyét tiéu hoa ning.

Nhdn xét: Bénh nhédn ndy cé bang chitng ré rang vé sw mdt én dinh
huyet dong va bénh su goi y vé xuat huyet tiéu hoa trén. Co kha nang
giam twoi mau dang ke da dan den su phat trién cua nhiém toan lactic
type A.
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EMQ PAPER 3.

Véi mdi bdi canh 1am sang duge cho, hiy:

6. M0 ta rdi loan acid base chinh va bat ky dap Gmg bu na.
7. Tinh khoang trong anion va delta ratio khi ¢ thé.
8. Tinh A-a gradient.

9. Thyc hién bat ki tinh todn nao ma ban cho 13 thich hop.
10. Chon mdt chan doan phu hop tir bén dudi:

»  Phu phoi cap

»  Ngo6 doc Ethanol

' Phan vé kém suy giam trao d6i khi

' Poc do ran nau can Brown snake (Pseudonaja spp)
»  Ngo6 doc Frusemide

' Mét Bicarbonate tir GIT

»  Hep mén vi

' Co giat do tang lactate mau

' Ngo doc Carbon monoxide

» Ngo doc Isoniazid

' Thing tang rong

» Sbc nhiém trling

» Ngd doc Sodium valproate

» Ngd doc Methanol

' Ho1 chirng Cushing

» Sbc tim

»  Bénh ndo gan

' Poc do ran ho cin Tiger snake (Notechis spp)

' Poc do ran Taipan can (Oxyuranus spp)

' Mat Bicarbonate tir 6ng than

' Viém tuy cap

» Hoi chimg vui lap (Acute crush syndrome)

» Poc do rin den can Black snake (Pseudechis spp)
»  DKA

' Ngd doc Metformin

' Xuat huyét tiéu héa ning

' Ngo doc Ethylene glycol

' Phan vé kém ton thuong dudng thé cap

' Suy thugng than cap
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,  Tac rudt

' Ngb doc Cyanide

' Pdc do ran Death adder can (Acanthopis)
»  Ngb doc Acetazolamide

» Suy than do thude

» Ngb doc Spironolactone

» R&i loan lo au cap tinh

QUESTION 3.1

M6t BN nam 16 tudi vao vién sau khi bi mot con ran can.
Sinh hiéu hién tai:

»  Mach: 98

» HA:117/78 mmHg

» Nhip tho: 4

» Sp0O2: 100% (Fi0228%)

' Nhiét: 37.1°C

Khi mau dong mach nhu sau:

FiO2 0.28

pH 7.20

pO2 114 mmHg (15.2 kPa)
pCO:z 70 mmHg (9.3 kPa)
HCOga 27 mmol/L

BE +4

Na* 140 mmol/L

K* 55 mmol/L

Cr 107 mmoliL

Urea 7 mmol/L

Creatinine 86 pmol/L

Lactate 1.2 mmol/L

INR 1.0

CK 67 UL
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QUESTION 3.2

Mot BN nam 84 tudi vao vién vi khé tho, tién su suy tim man, tang
huyét ap diéu tri v6i frusemide va @c ché men chuyén, cing dau lung
dudi diéu tri voi indomethacine.
Sinh hi¢u hién tai cua ong:
»  Mach: 115
HA: 146/98 mmHg
v Nhip tho: 27
- Sp0O2: 100%
' Nhiét: 37.1°C
Khi mau dong mach nhu sau:

FiO; 0.21

pH 7.10

pO:2 107 mmHg (14.3 kPa)

pCO3 27 mmHg (3.6 kPa)

HCOgz 13 mmol/L

BE -10

Na* 137 mmol/L

K* 5.0 mmol/L

Cr 106 mmol/L

urea 24 mmol/L

creatinine 460 pmol/L

Lactate 0.9 mmol/L
QUESTION 3.3

Mot cau bé 11 tudi vao vién vi khé thd cap.
Sinh hiéu hién tai:

»  Mach: 152 /min

' HA:99/72 mmHg

» Nhip tho: 45 /min

' Sp0O2: 100% (40% O,)

' Nhiét: 37.7 °C

Khi m4u dong mach nhu sau:
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FiQ2
pH
PO:
PCO;

HCOx
BE

Ma*
K-I-
cl

Urea
Creatinine

Lactate

Glucose

QUESTION 3.4

0.40
6.92
280
13
a1
=21
143
107

6.2
2.48

318

mmHg
mmHg
mrmal/L

mimol/L
mmol/L
mimol/L

mmol/L
HmalL

mmol/L

mmol/L

(34.7 kPa)
(1.7 kPa)

Mot BN nit 27 tudi vao vién vi dau bung trén cap. Tién st dung NSAID
moi khi dau. Kham bung cho thay c6 tinh trang viém phiic mac.

Sinh hiéu hién tai:

»  Mach: 114

» HA:110/82 mmHg

»  Nhip théo: 27
' SpO2: 100%
' Nhiét: 38.2 °C

Khi mau dong mach nhu sau

FiO2

pH
PCO:
PO;
HCO3
BE

Na*
K*
Cl

Urea
Creatinine

Lactate

0.21

7.14
29
105
14
-7

145
6.2
126

16.2
150

4.26

mmHg
mmHg
mmol/L

mmol/L
mmol/L
mmol/L

mmol/L
pmol/L

mmol/L

(3.9 kPa)
(14.0 kPa)
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QUESTION 3.5

Mot tré gai so sinh 2 tudn tudi vao vién vi giam nhan thirc sau mét con
co giat.

Sinh hiéu hién tai:

»  Mach: 164

» HA: 80/40 mmHg

»  Nhip tho: 22

» Sp02: 100% (FiO, 28%)

' Nhiét: 36.9 °C

Khi mau dong mach nhu sau

FiO2 0.28

pH 7.07

PCO:2 55 mmHg (7.3 kPa)

PO; 90 mmHg (12.0 kPa)

HCOs 17 mmol/L

BE -7

Na*' 115 mmol/L

K* 71 mmol/L

Cr 90 mmol/L

Urea 3.1 mmol/L

Creatinine 62 pmol/L

Lactate 6.26 mmol/L
QUESTION 3.6

M6t BN nam 70 tudi vao vién vi nhdéi mau co tim thanh dudi.
Sinh hiéu hién tai:

»  Mach: 111

» HA: 77/58 mmHg

» Nhip thé: 34

» Sp02: 100% (FiO, 40%)

' Nhiét: 37.1°C

Khi m4u dong mach nhu sau:
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FiO2 0.40

pH 7.27

pO2 152  mmHg (20.3 kPa)
pCO; 35 mmHg (4.7 kPa)
HCOa 19 mmolfL

BE -5

Na* 141 mmol/L

K* 4.6 mmol/L

Cl- 107 mmol/L

Urea 17 mmol/L

Creatinine 150 pmol/L

Lactate 4.5 mmol/L

QUESTION 3.7

Mot bé trai 4 tudi vao vién sau khi nudt vai “vién nang nudc” khong rd
loai cua ba noi.

Sinh hi€u cua bé:

»  Mach: 136

» HA: 62/48 mmHg

»  Nhip thé: 32

v Sp02: 100%

' Nhiét: 36.9 °C

Khi mau dong mach nhu sau:

~

FiO2 0.21

pH 7.25

pO:2 102 mmHg (13.6 kPa)
pCO: 29 mmHg (3.9 kPa)
HCOgs 14 mmol/L

BE -8

Na* 135 mmol/L

K* 45 mmol/L

Cl 114 mmol/L

Urea 10 mmaol/L

Creatinine 98 pmol/L

Lactate 1.3 mmaol/L
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QUESTION 3.8

Mot BN nam 58 tudi vao vién vi dau bung cap quanh ron, tién sir nghién
ruQu..

Sinh hiéu hién tai:

v Mach: 102

»  HA: 136/98 mmHg

»  Nhip tho: 25

» SpO2: 100%

' Nhiét: 37.4 °C

Khi mau dong mach nhu sau:

FiO2 0.21

pH 7.23

pO2 101 mmHg (13.5 kPa)

pCO2 33 mmHg (4.4 kPa)

HCOg 18 mmol/L

BE -6

Na* 142 mmol/L

K* 5.1 mmol/L

Cl 106 mmol/L

Urea 52 mmol/L

Creatinine 76 umol/L

Lactate 2.9 mmol/L
QUESTION 3.9

M6t Bn nit 50 tudi duogc dua vao vién vi giam nhén thuc tor mot tran hoa
hoan ¢ trén tau.

Sinh hiéu hién tai:

v Mach: 122

»  HA: 131/88 mmHg

» Nhip tho: 32

» Sp0O2: 100% (FiO, 60%)

' Nhiét: 37.7 °C

Khi m4u dong mach nhu sau:
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FiOz 0.6

pH 7.2

pCa 410 mmHg (546 kPa)
pCO: 26 mmHg (3.5 kPa)
HCOs 12 mmolfL

BE =10

MNa* 144 mmol/L

K* 5B mmolfL

Cl 105 mmol/L

Urea 3.2 mmol/L

Creatinine 67 Hmalil

Lactate 3.8 mmaol/L

HbCO 26%

QUESTION 3.10

Mot BN nit 49 tudi vao vién vi ting can va thudng ngl ga hon mot thang
qua. Cd khong dung bt ctr thude gi ca.

Sinh hiéu hién tai:

)

)

)

)

)

Mach: 80

HA: 165/90 mmHg
Nhip tho: 12
SpO2: 98%

Nhiét: 37.1 °C

Khi mau dong mach nhu sau:

FiO2 0.21

pH 7.55

PO: 108 mmHg (14.4kPa)
PCO: 49 mmHg (6.5 kPa)
HCOz" 35 mmol/L

BE +11

Q2 Sats 98%

Na* 153 mmol/L

K* 2.1 mmol/L

elg 129 mmol/L

Glucose 126 mmol/L
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EMQ 3 ANSWERS
QUESTION 3.1

R61 loan toan ki€ém

Toan ho hap va kiém chuyé,n hoa con bu (expect HCO3 la 28mmol/L
neu cap hodc la 40mmol/L néu man)

Anion Gap (AG) va Delta Ratio
AG khong tinh

DR khong tinh

A-a gradient mmHg (kPa)
-1.5mmHg (1.07 kPa)

Nhirng tinh toan khac

Khong

Chan doan.

Poc do rin Death Adder cén.

Nhdn xét: Déc nhdt trong s6 nhitng con ran déc ciia Uc, Death Adders gdy
té liét hé hap don doc ma khéng bi tiéu co van hay réi loan déng mdu.

QUESTION 3.2
R&i loan toan kiém

Toan chuyén héa va kiém ho hap con bu.
Anion Gap (AG) va Delta Ratio

AG 18

DR 0.54

A-a gradient mmHg (kPa)

9.25mmHg (2.2 kPa)

Nhirng tinh toan khac

Ti Urea:creatinine la 52

Chan doan.

Suy than do thudc.

Nhdn xét: Bénh nhdn nay bi suy thén cdp tai thdn, dwoc biéu thi béi sw gia
ting don déc ciia creatinine trén uré. Sw két hop ciia NSAID, thubc loi tiéu
quai va thuoc ke ché men chuyen co lien quan dén suy thin trong tai liéu,
va chiu trdch nhiém cho nhiém toan chuyén héa hén hop.
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QUESTION 3.3

Réi loan toan kiém

Toan chuyén héa kém kiém ho hap con bu (expected CO, 12mmHg).
Anion Gap (AG) va Delta Ratio
AG 33

DR 1.0

A-a gradient mmHg (kPa)
23mmHg (3.1 kPa)

Nhiing tinh toan khac

Khong

Chan doén.

DKA

Nhdn xét: Sw két hop ciia ting dwong huyét ding ké va nhiém toan co
khodng trong anion ting goi y chan dodn DKA méi (va rdt ndng).

QUESTION 34

R&i loan toan kiém

Toan chuyén héa va kiém ho hap con bu (expect CO, 29mmHg).
Anion Gap (AG) va Delta Ratio

AG 17

DR 0.5

A-a gradient mmHg (kPa)

8.75mmHg (2.1 kPa)

Nhirng tinh toan khac

Ti Urea:creatinine la 108

Chan doan.
Téang lactate mau vi thing ta trang do loét.

Nhdn xét: Bénh nhan kha nang nay bi nhiém toan chuyén héa hon hop
do sy ket hop cua tang lactate mdu va suy than, ket hop voi lam sang thi
kha nang cao nhat la vi thung ta trang do loét.
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QUESTION 3.5

Réi loan toan kiém

Toan chuyén héa két hop toan ho hép.
Anion Gap (AG) va Delta Ratio
AG 8

DR khong tinh (AG <12)

A-a gradient mmHg (kPa)
41.3mmHg (6.98 kPa)

Nhiing tinh toan khac

Khong

Chan doan.

Suy thuong than cép.

Nhdn xét: S két hop ciia nhiém toan chuyén héa c6 khodng tréng anion
binh thwong kem ha natri mdu voi tang kali mau goi y suy thuong thdn
cap. Co gidt co kha nang thir phdt Vi mirc natri cuc ky thap.

QUESTION 3.6

R&i loan toan kiém

Toan chuyén hoa

Anion Gap (AG) va Delta Ratio
AG 15

DR 0.6

A-a gradient mmHg (kPa)
104mmHg (13.8 kPa)

Nhirng tinh toan khac

Ti Urea:creatinine la 113

Chan doan.

Soc tim

Nhén xét: Bénh nhdn nay bi séc tim phitc tap bién ching nhiém toan
lactic logi A (giam twdi mau mo), suy than cap voi yéu to lién quan dén
NAGMA va suy that trdi gdy ra phu phoi va su bat twong xung V/Q.
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QUESTION 3.7

Réi loan toan kiém

Toan chuyén hoa va toan ho hap con bu (expect CO» 29mmHg).
Anion Gap (AG) va Delta Ratio
AG7

DR khong tinh (AG <12)

A-a gradient mmHg (kPa)
11.75mmHg (2.5 kPa)

Nhiing tinh todn khac

Ti Urea:creatinine la 10.

Chan doan.

Ngo doc Acetazolamide.

Nhdn xét: Cdc chat ke ché anhydrase carbonic c¢6 lién quan dén nhiém
toan chuyén héa khodng trong anion binh thuong.

QUESTION 3.8

R&i loan toan kiém

Toan chuyén héa va kiém ho hap con bu (expect CO, 35mmHg).
Anion Gap (AG) va Delta Ratio

AG 18

DR 1.0

A-a gradient mmHg (kPa)

7.7mmHg (2 kPa)

Nhirng tinh toan khac
Khong
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Chan doan.
Viém tuy cap

Nhdn xet: Mac du khong noz diing mét nguyén nhan gdy ra nhiém toan
chuyén héa c6 khoang tréng anion tdng, viém tuy do rwou cé thé lién
quan dén nhiém toan ceton do rwou hodc do déi (starvation
ketoacidosis), iodc nhiém toan lactic do gidm twéi mdu mo.

QUESTION 3.9

R6i loan toan kiém

Toan chuyén héa kém kiém ho hap bu trir (expect CO, 26mmHg).
Anion Gap (AG) va Delta Ratio
AG 27

DR 1.25

A-a gradient mmHg (kPa)

7.5 mmHg (1 kPa)

Nhirng tinh toan khac

Khong

Chan doan

Ngd doc Carbon monoxide.

Nhén xét: bénh sir héa hoan, HbCO ting va tinh trang thiéu oxy mé tang
oxy mau (hyperoxic tissue hypoxia) biéu hién nhw |a ting lactate chitng
to ngo doc carbon monoxide ccfp tinh.

QUESTION 3.10

R&i loan toan kiém

Kiém chuyén hoa va toan ho hap con bu (expect CO, 48mmHg).
Anion Gap (AG) va Delta Ratio

AG khoéng tinh

DR khong tinh

A-a gradient mmHg (kPa)

OmmHg (0 kPa)

166



Nhiing tinh toan khac
Khéng

Chan doén.
Hoi chung Cushing.

Nhdn xét: bénh sir tang can Kém tang natri mdu, ha kali mdu dang ké va
nhiém kiem chuyén hoa goi y chan doan hoi chirng Cushing.
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THE APPENDICES

“Success is not final, failure is not fatal: it is the courage to
continue that counts”

Winston Churchill
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Phu luc 1: Anion Gap va Delta Ratio
Mot cht v vé Anion Gap: nhitng con sb chinh xac 1a gi?[59]

Céc béc si thuong thé hién mot mic d6 nham 13n vé nhiing gi tao nén gia
trji “binh thuong” cia khoang tréng anion, va liéu né co nén tinh luén
kali hay khong.

Y kién ca nhan cta tac gia 13 viéc thém su phtic tap vao mot tinh hudng

da cang thang la khong can thiét, va do do, bat ky phép tinh nao cling

phai don gidn nhat c6 thé. That dang ngac nhién dudi ap luc thoi gian,
viéc thém 4 va 17 co6 thé kho khan dén murc nao!

Do d6, cudn sach nay st dung khoang tréng anion 1a 12, dya trén tinh

toan khong bao gom Kali:

ANION GAP = [Na+] - ([CI'] + [HCO3-])

Gia tr1 tham khao:

» > 12: chi ra nhiém toan chuyén héa cO khoang tréng anion ting
(RAGMA). Ty delta ratio phai dugc tinh toan dé danh gia sy hién
dién dong thoi cila NAGMA hoac kiém chuyén hoa

» < 12: cho thiay NAGMA. Khong can phai tinh delta ratio

Tuy nhién, diéu dang cha ¥ 1a mot NAGMA c6 thé xuat hién véi khoang

trbng anion tang nhe (trén 12). Diéu nay 1a do khong c6 mot ngudng (cut

off) khoang trong anion nao chinh xac hoan toan cho gia tri “binh
thuong” hodc “tang” voi tat ca bénh nhan. Hau hét cac bai bao deu ghi

chll khoang trong anion khong tinh K* ¢o gié tri binh thuong 1a 12 + 4.

Do do, ngay ca trong truong hop khoang trong anion 16n hon 12, nén

xem x¢t kha nang cia NAGMA va tinh toan ty delta ratio d€ danh gia

cac kha nang co thé.

Péi voi nhitng nguoi quan tim nhiéu hon dén chu dé nay, mot noi t6t dé

bat dau 1a doc tai liéu tham khao dudi day.

The Delta Ratio[60]

Delta ratio dugc xac dinh la (AAG)/( AHCO3'). N6 dugc tinh nhu sau:

AG-12
24 - [HCOzx]

Ti delta ratio dugc phan tich nhu sau:
< 0.4 (giam mot luong 16n HCO3” ma AG khéong thay d6i) = NAGMA
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0.4 — 0.8 (giam AG tirng dot so véi HCO3 ) = NAGMA + RAGMA

' 1.0 (HCO3 va AG giam nhu nhau) = RAGMA
2.0" (HCO3 gidm it hon so v6i AG) = ¢6 tinh trang phiém kiém
chuyén hoa trudc dé hodc dong thoi. Vé mat todn hoc, ti s6 nay xady ra
boi vi lwong HCO3 con lai ciia bénh nhdn lon hon 24mmol/L

|59| Lolekha PH, Vanavanan S and Lolekha S. (2001) Update on value of the anion gap in clinical diagnosis and
laboratory evaluation. Clin Chim Acta 307 (1-2): 33 — 36

|60| Kim HY, Han JS, Jeon US, Joo KW, Earm JH, Ahn C et al. (2001). Clinical significance of the fractional excretion
of anions in metabolic acidosis. Clin Nephrol 2001 55(6): 448-52
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Phu luc 2: Banh gia tinh trang bu tru

Tai liéu tham khao [61] dwa ra khong phai 1a tai liéu goc vé diéu chinh
can bang acid-base, nhirg cung cip mot cai nhin tong quan rat tot vé
can bang acid-base ndi chung, va cac quy tic diéu chinh noi riéng. Cac
tinh toan hiéu chinh nhu sau.

Vi toan chuyén héa nguyén phat:

Expected CO, mmHg =8 + 1.5 x [HCO3']

Vi kiém chuyén hoa nguyén phat:

Expected CO, mmHg =21 + 0.7 x [HCO3]

V6i toan ho hip nguyén phat:

» [HCO37] taing Immol/L v&i mdi 10mmHg CO5 trén 40mmHg

' [HCO37] taing 4mmol/L v&i mdi 10mmHg CO5 trén 40mmHg

Vi kiém ho hap nguyén phat:

» [HCO3] giam 2mmol/L véi mdi 10mmHg CO, dudi 40mmHg

' [HCO37] giam 5mmol/L véi mdi 10mmHg CO, dudi 40mmHg

|61| Sood P, Gunchan P and Sandeep P (2010). Interpretation of arterial blood gas. Indian J Crit Care Med 14(2): 57 -
64
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Phu lyc 3: Chu y vé su tinh toan Sundry A-a Gradient[62]
Phuong trinh dé tinh toan A-a gradient (mmHg) 1a:

[(760-vapour pressure) x FiO2— 1.25xPaCO2) — PaO:2

Mot trong nhitng diéu kho nhat khi phan tich khi mau 1a cd gang tinh

toan PaO, ([760-vapour pressure] X FiO2) cho mdt FiO, khong phai &

khong khi phong.

Chung ta phai chip nhan mot phép tinh gan ding:

» Néu FiO, = 21% (khong khi phong) thi sé dau tién trong phuong trinh
(760-VP x FiOy) la 150mmHog.

' Bang phuong phap tién doan (dead reckoning), FiO, 40% thi s dau

' tién nay dugc nhan doi: 300mmHg. Tuong tu véi Fng 28% (khoang
dau do 1.3 x 21...) 200mmHg (1.0 x 150mmHg) c6 thé dugc sur dung

Mot nhan xét chuan trong trudng hop A-a gradient ting 13

“A-a gradient tang: bdt twong ximg VIQ:

v APO: phii phéi cdp

»  ARDS

v PE: thuyén tdc phoi

v LRTI: nhiém tring dwong hé hdp dwdi

» Other respiratory membrane disease: bénh Iy mang hé hdp khdc.

C6 mot sb thao luan vé diéu nay dic biét khi no lién quan dén viém phoi
trong tai liéu tham khdo lién quan.

Péi _vO1 nhiing nguoi sir dung don vi kPa, diéu quan trong 13 phai nhan
ra rang ap suat khi quyén (sau khi hoi nuoc duge loai bo) 0 myc nude
bién 1a 101kPa. Piéu nay co nghia la sd dau tién trong phép tinh do déc
A-a (FiO2) bang véi ty 1é phan tram cta oxy duoc cung cap. Khong co
cong thirc hiéu chinh chinh thirc ndo dugc ap dung dé dang theo tudi khi
kPa duoc sir dung dé tinh A-a gradient va cac gia tri binh thuong duoc
trich dan trong tai liéu 1a khac nhau. Theo nguyén tic thong thuong,
nhirg nguoi tré tudi nén cd6 A-a gradient trong khoang 2,5 - 3,0 kPa,
trong khi nhitng ngudi 1on tudi (> 60) nén c6 A-a gradient < 4.0 kPa[63].
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Electrolytes

Natri [64]

Na* diéu chinh = Na*,, + (glucose — 5)/3
Diéu nay rat quan trong ddi voi cac trudng hop DKA. Cac sb thuc nghiém
cho natri tuyét d6i khac nhau nhung phuong trinh trén 1a mot khoang gan
ding hiru ich.
Kali [65]
Can bang ndi mo kali rat phurc tap, va thay d6i theo type va co ché toan
hay kiém mau. Thuc té, chép nhan mdi mac pH giam dudi 7.4, K" nén
tang 1én 0.5mmol khi trén 5.0mmol/L. Do d6 mot nhan xét thich hop la:

K™ 4.0mmol/L = binh thuong.

Expect K* véi pH 7.2 =5.0 + 2 x 0.5 = 6.0mmol/L.

.2 pt ha kali mdu twong doi. Theo doi/bu K™ khi pH duwoc diéu chinh.
Chi s6 than[66]

Khi danh gia ty uré:creatinine, néu ~ 100 s& goi y suy than trude than.
Mot lan nira, day la mot sy don gidn hda, nhung trir khi con s6 rat thap
(< 50 goi y suy than tai than), day van 1a mét ti so hiru ich.

Ap lyc tham thau [67]

Can tinh toan ap luc tham thau va khoang trong tham thau khi can thiét:
1. ALTT tinh toan = 2 x Na* + ure + glucose

2. Khoang trong ALTT = ALTT do dwge — ALTT tinh toan

Néu do duoc 4p luc thim thau, dimge dai dot khi khong thuc hién cac tinh
toan nay.

[62] Moammar MQ, Azam HM, Blamoun Al, Rashid AO, Ismail M, Khan MA et al. (2008). Alveolar-arterial oxygen

gradient, pneumonia severity index and outcomes in patients hospitalized with community acquired pneumonia. Clin Exp

Pharmacol Physiol 35(9): 1032-7

[63] Williams AJ. Assessing and interpreting arterial blood gases and acid-base balance. BMJ 1998; 317(7167): 1213 —
1216.3

[64] Hillier TA, Abbott RD and Barrett EJ. (1999) Hyponatraemia: evaluating the correction factor for hyperglycaemia.

Am J Med 106(4): 399 — 403. '

[65] Rastegar A. Clinical Methods: the History, Physical and Laboratory Examinations. 3" Eq. Chapter 195 Boston,

Butterworths; 1990

[66] Feinfeld DA, Bargouthi H, Niaz Q, Carvounis CP. (2002) Massive and disproportionate elevation of blood urea
nitrogen in acute azotaemia. Int urol nephrol 34(1) 143:145

[67] Hoffman RS, Smilkstein MJ, Howland MA and Goldfrank LR. (1993) Osmol gaps revisited: normal values and
limitations. Clin Toxicol, 31: 81-93.
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Appendix 4: ACEM Terminology

“It is always important to read a question carefully, and to understand
these terms in the context of that question. The Fellowship Examination
Committee and the examiners are instructed to be rigorous in the use of
these terms. Candidates are advised to do similarly. ’[68]

Assessment: History taking, physical examination and investigations.
Describe: State the characteristics or appearance of the subject, including
relevant negatives.

Discuss: Examine the pros and cons of each of the alternatives asked for
on a subject.

Disposition: Where the patient is sent following care in the emergency
department, including follow - up if discharged.

Interpret: State a conclusion or conclusions which includes a differential
diagnosis, but excludes management.

Investigations: Specific tests undertaken to make a diagnosis or monitor
the patient’s condition.

List: A numerical ordering of related items.

Management: Those aspects of care of the patient encompassing
treatment, supportive care and disposition.

Outline: A brief description of the subject.
Protocol: A set of instructions on how to deal with a particular situation.

Treatment: Measures undertaken to cure or stabilize the patient’s
condition

[68] Australasian College for Emergency Medicine. Examination Handbook v02. Published online and retrieved 18
November
2013 from http://www.acem.org.au/media/publications/FEH02 v02 Fellowship Exam_Structure Mar-12 .pdf
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Appendix 5: Luke Lawton’s Lists of Causes of Acid-base
Disturbances

Céac nguyén nhan ctia nhitng réi loan acid-base

Nguyén nhan cia RAGMA

1. Toan Lactic

A: Ngo doc cyanide, tic nghén dong mach (nhdi mau mac treo), giam
thé tich mau, thiéu mau ning

B1: Suy gan (ngd doc paracetamol), nhiém tring huyét

B,: do thudc (methanol, ethylene glycol, paraldehyde, paraquat, sat,
isoniazid, metformin)

Bs: bénh chuyén hoa bam sinh (inborn errors of metabolism)

2. Ketoacids toan ceton DTD, toan ceton do ddi/alcohol

3. Salicylates

4. Suy than tang ure mau

Nguyén nhan cia NAGMA

1. Mat HCOj3™ (ph6 bién nhat)

Tiéu chay qua mirc

Toan héa 6ng than

Ld do (pancreaticoduodenal, uretoenteric)

2. Truyén NaCl 0.9% qua mirc

3. Bénh 1y ndi tiét

Thiéu hut mineralocorticoid hay glucocorticoid do suy thugng than.
4. Thude

U ché Carbonic anhydrase (acetazolamide)
Spironolactone

Cac nguyén nhan cua kiém chuyén hoa
1. Mat HCI (pho bién nhat) Nén

2. Do thubc

Loi tiéu (esp frusemide)
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Lam dung thudc nhuin trang

Hoi chingMilk-alkali

Li€u phap NaHCO3

3. Bénh Iy noi tiét

Thira mineralocorticoid hay glucocorticoid do hoi chirng Bartter
Cac nguyén nhan cua kiém ho hap

1. Kich thich trung tdm ho hap trung uong

Chan thuong so nio/xuat huyét no

Lo lang/dau d6n

Ngo doc Salicylate

Ngo doc thude cuong giao cam (MDMA etc)

2. Giam oxy méau ning gy kich thich hd hap ngoai vi

Thuyén tic phoi, viém phoi, phu phoi, hen, ARDS

Céac nguyén nhan ctia toan hd hap

1. Dot cap COPD

2. Bénh ly duong tho

Hen cép

Téc nghén duong tho

3. Uc ché trung tam ho hap trung wong

Thudc (opiates, an than)

Xuat huyét ndo, ton thuong than kinh trung wong

4. Ton thuong phoi

Chan thuong (dung gidp phoi, tran khi, tran mau, xep thiy phoi)
Bénh 1y mang phoi (phu phoi, nhiém tring ho hap dudi, ARDS, hit sic)
5. Inadequate respiratory effort

Ngo doc (phospho hitu co, doc rin elapid cin)

Bénh co, hoi ching Guillain-Barre
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