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LOI NGO

Khong thé phd nhan rang, tiép can — danh gia — x{ tri cac roi loan vé acid-
base, dich va dién giai da trd nén qua quen thudc va thiét yéu trong cong tac
thuc hanh hdang ngay & moi co s& 1am sang. Co thé ndi, day la mot ky nang
can dugc chd tdm trau chudt du cho ban cé luva chon chuyén khoa nao cuay
hoc. Cong tac nay khéng chi quan trong khi bénh nhan thé hién dau hiéu cda
nhirng roi loan ré rét ma con la mot bude danh gia bat budc trudce khi thuc
hién mot s6 phuong phap diéu tri.

DE gilip cho quy ban doc, dac biét la cac ban sinh vién y khoa Viét Nam mong
mudn tiép can vdi tai liéu tir nhirng nén y hoc phat trién trén thé gidi, nhdm
dich xin gigi thiéu ban dich clta quyén sach “Acid-base, Fluids, and
Electrolytes Made Ridiculously Simple” — tai ban Ian thir 3 cua tac gia la bac
si Richard A. Preston. Quyén sach nay dugc nhém dich can nhac chon lya vi
né mang dén kién thirc vé cac qua trinh khéng chi sinh Iy ma con sinh ly bénh
cua cdc roi loan toan-kiém, dich va dién giai thuong gap trén Iam sang. Thém
vao da, quyén sach con duoc thiét k& dé€ mang dén kién thirc mot cach co
dong, rd rang, dé ghi nhé. Ngoai ra, hé thdng bai tdp minh hoa theo sau moi
chuong séach vira gitp ban doc hinh dung ré boi canh Iam sang cua roi loan,
vlra giup cac ban ghi nhé va van dung cac ky nang ma sach gigi thiéu. Mot
céc cha quan, nhom dich nhan dinh rang quyén sach mang dén nhiéu quan
diém doc ddo, khac biét nhung hiéu qua, rat thich hop cho céc ban sinh vién
chéap chirng tiép can dén linh vuc nay.

DU chi mang t&i mot ban dich khong chuyén, nhung nhém dich da né luc rat
nhiéu d€ mang dén cho cac ban ban dich hoan chinh cta sach. Vi hy vong
c6 thé gilp quy ban doc cung cé kién thirc bang nguon tai liéu ngoai vén,
nhém dich da va dang cd gang dé hoan thanh ban dich sém nhat cé thé.
Trudc mat, ké hoach ciia nhém la giri dén ban doc ban dich theo tirng chuong
ma nhom hoan thanh, sau do6 sé tap hop lai thanh mot quyén hoan chinh.
San pham nay dugc hinh thanh hoan toan tir tdm huyét va nd luc cia céc
thanh vién nhém dich, véi muc dich da néu ro & trén. Song, do nhiéu nguyén
nhan khach quan va chd quan ma khong thé phd nhan la sy khong chuyén
trong cong tac dich thuat cua nhém, sai sét trong qua trinh thuc hién la khong
tranh khai. Mong nhan dugc su don nhan va phan hoéi cia quy doc g|a

DAY LA BAN MOl NHAT bUQC DICH TRUC TIEP TU QUYEN GOC HIEN
KHONG CO BAN TIENG ANH MIEN PHI. Moi y kién déng gép cuia anh/chj va
céc ban vui long glri vé mail: ntbao.y41@student.ctump.edu.vn.
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Chuong 1: Cac khai niém co ban

Chuong nay sé gidi thiéu ngén gon vé sinh 1y hoc, cing chinh la chia khéa dé hiéu
vé cac roi loan cua nudc, dién giai va acid-base trén lam sang. Chwong tong quan
nay sé giup ban xay dung nén méng cho su hiéu biét day dt hon vé sinh ly bénh,
chan doan va diéu tri cac r6i loan sé dwgc thao luan trong cac chuong sau. Bang tom
tit ngin gon vé sinh ly &ng than duoc trinh bay & Hinh. 1-1.
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CAC NGAN DICH TRONG CO THE

Téng lugng nudc trong co thé (total body water-TBW) chiém khoang 60% trong
luong co thé ¢ nam gidi va khoang 50% & nit gioi (xem Bang 1-2). Ty 1é nay giam
dan theo tudi va ti 1é nghich véi luong mé trong co thé. Dich trong co thé duoc chia
lam 2 ngan: ndi bao va ngoai bao. N6i bao chiém 2/3 tong luwong dich co thé va tao
nén thé tich dich ni bao (intracellular fluid volume-ICFV). 1/3 tong luong dich con
lai ndm & ngan ngoai bao va tao nén thé tich dich ngoai bao (extracellular fluid
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volume-ECFV), trong d6 thé tich & khoang ké hay gian bao chiém 3/4, con lai huyét
twong chiém 1/4 ECFV. Nudc di chuyén tie do va nhanh chéng gitta tdt ca cac ngan
nay dé& dap ting véi su thay d6i nong do chat tan nham duy tri trang thai can bang
thdm thau gitta cac ngan trong co thé.

Bang 1-2: Cac ngan dich cta co’ thé

ECFV (1/3TBW) ICFV (2/3 TBW)

Natri 135-145 mEqg/L Natri 10-20 mEq/L

Kali 3.5-5.0 mEg/L Kali 130-140 mEg/L

Clo 95-105 mEqg/L Magie 20-30 mEq/L
Bicarbonate 22-26 mEq/L Urea Nitrogen 10-20 mg/di

Glucose 90-120 mg/dI
Canxi 8.5-10.0 mg/dI
Magie 1.4-2.1 mEqg/L
Urea Nitrogen 10-20 mg/di

Onir gidi: TBW = 0.5 x trong lugng co thé (kg)

O nam gi6i: TBW = 0.6 x trong liong co thé (kg)

Thé tich dich ndi bao =2/3 TBW

Thé tich dich ngoai bao = 1/3 TBW

D6 tham thiu tinh dwoc (Calculated osmolal) = 2 x [natri] + [glucose/18] + [Urea
Nitrogen trong mau hay BUN]/2.8

Osmolal gap = OSM(do duoc) - OSM(tinh dwoc)

SINH LY BENH HOC VE NATRI VA NUGC

Cach tiép can vé sinh bénh hoc ctia natri va nudc dudi day cd thé sé khac véi
nhitng gi ban da biét trede d6, Tac gia tin rang viéc ddnh gia riéng biét tinh trang
natri (yéu td quyét dinh thé tich dich ngoai bao) cling nhw ctia nudc (yéu td quyét
dinh nong d6 natri huyét thanh) la rat quan trong. Do d9, cac van dé quan trong can
duoc lam rd trén 1am sang 1a bénh nhén c6 1) van dé cua natri, 2) van dé cua nude
hodc 3) van dé cta ca natri va nwdc. Day la khai niém sé duoc trién khai trong
chuong nay va ciing duoc sit dung dé giai quyét nhiing van dé 6 nhiing chuong sau
cua quyén sach.
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Cac hé thong diéu chinh lwong natri va nudc trong co thé hoat dong cung nhau dé:

¢ Gitt nong d¢ natri ngoai bao trong khoang hep (135-145 mEq/L)
e Gitlt thé tich ngadn dich ngoai bao trong khoang gidi han thich hop.

Sinh ly vé Natri - diéu hoa thé tich dich ngoai bao

Natri la cation ngogi bao chii yéu va c6 vai tro hét siec quan trong dé’duy tri nong dg thim
thiu va thé’tich dich ngoai bao.

Néu tong luong natri & ngoai bao tang thi sé lam gia tang thé tich dich ngoai bao,
tham chi c6 thé gay qua tai. Nhitng vi du dién hinh cho thdy tang luong natri & ngoai
bao dan dén qua tai thé tich dich ngoai bao (cé thé goi don gian 1a qua tai thé tich)
nhu tinh trang phu trong suy tim, xo gan va hdi chitng than hu. Tang lwong natri
ngoai bao dan dén su tang cao cta thé tich dich ngoai bao va biéu hién trén lam sang
qua triéu chtirng phu. Ngoai ra, cac biéu hién 1am sang khac cua qua tai ECFV 1a tran
dich mang phoi, phtt phoi va bang bung.

Néu tong lwgng natri trong ngan dich ngoai bao giam, thi nguwoc lai thé tich dich
ngoai bao sé giam, tir d6 gay thiéu hut thé tich dich ngoai bao. Giam thé tich dich
ngoai bao (goi don gian 1a giam thé tich) biéu hién: giam dd cdng ctia da, nhip tim
nhanh va ha huyét ap tw thé. Qud tdi ECFV la hdu qua ciia viéc qud dw thira natri ngoai
bao va gidm ECFV la hiu qud ctia viéc thiéu hut dang ké'lwong natri ngoai bao. Trén thuc
hanh 1am sang, nhiéu bénh nhan c6 giam thé tich hodc qua tai thé tich nhe c6 thé
khong co bat ky biéu hién dién hinh nao. Thuong c¢é nhitng treong hop qua tai hay
giam thé tich, ma ngay ca véi nhitng bac silam sang day dan kinh nghiém cting kho
c6 thé phat hién dugc.

Boi vi natri phéan 16n bi gidi han & ngan ngoai bao nén luong natri & ngan ngoai bao
dwoc dé cap nhu tong luwgng natri co thé. Thuat nglr nay dung mdt cach tuong ddi
vi chi mot legng nho natri nam & ndi bao va mot lwong dang ké natri lién két véi cac
proteoglycan ¢ khoang gian bao thi khong tham gia vao hoat dong tham thau. Néu
tong lwong natri co thé tang, thé tich dich ngoai bao sé tang va tham chi c6 thé gay
phu. Nguoc lai, néu tong luong natri co thé giam tir d6 gay thi€u hut thé tich dich
ngoai bao.

Swr can béng gitta lwong natri nhap va lwgng natri bai xudt qua than gitap xac dinh
duoc luwong natri trong ngan ECF va qua do6 biét duoc ECFV. Binh thuong, than sé
chiu trach nhiém diéu chinh sy bai tiét ctia natri d€ gitr cho lwong ECFV nam trong
gidi han chdp nhan dwgc. Khi luong ECFV tang, than sé tang bai xuat natri dé€ ngan
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chan qua tai ECFV. Khi ECFV giam, than sé giam bai xuat natri d€ ngan chan viéc
thiéu hut ECFV.

C6 ba hé thong chinh diéu hoa tong luong natri va tir d6 diéu hoa kich thudc caa
ECFV. Mbi mot hé thdng déu c6 con dwong hiedng tAm (nhan cam) va con duwong ly
tam (dap tng) d€ kiém soat natri. Nhanh huwdéng tam sé nhan cam kich thudc caa
ECFV va nhanh ly tdm c6 hiéu lyc twong ting lam tdng hay giam luong natri bai
xuat.

e Céc thu thé nam trong cac t& bao canh cau than gitip nhan cam sy thay déi trong
twdi mau than va dap tmg bang cach tao ra nhitng thay d3i trong viéc gidi phong
renin, tir d6 kich hoat hé théng renin-angiotensin-aldosterone. Renin dwgc bai tiét
dé€ dap tng vdi tinh trang giam ap luc twdi mau ti€éu dong mach dén cua than,
giam luwong Na* va Cl- dén dng luwon xa cua than va béi kich thich hé than kinh
giao cam. Renin xtc tac chuyén angiotensinogen thanh angiotensin I, sau dé6
angiotensin I lai chuyén thanh angiotensin Il bdi men chuyén. Angiotensin II truc
ti€p thic day qua trinh gitt natri ¢ than va kich thich giai phong aldosterone boi
16p cau cta tuyén thugng than. Aldosteron c6 vai tro gitp tai hap thu natri tai
ong luon xa ctia than.

e Céic thu thé nhan cam thé tich nim trong cac tinh mach 16n va trong tam nhi.
Chtng nhay cam véi nhitng thay ddi nho vé thé tich dich trong qua trinh dwa
mau vé tinh mach va d6 day tam nhi. Khi luong mau d6 vé tam nhi tang cao, cac
thu thé nay sé dugc kich hoat va giai phong cac chat kich thich bai xuét natri ra
nudc ti€u, gitp tang bai xudt natri qua than.

o Céc thy thé nhan cam 4p lyc cia mau phan bd 6 dong mach chu va xoang dong
mach canh. Nhiing thu thé nay nhay cam véi su giam thé tich dich ngoai bao, ti
d¢6 kich hoat hé than kinh giao cam, gitip than git lai natri.

DPay la mot s6 con duong quan trong cho thay mai lién két gitra viéc thay doi vé kich
thuéc ctia ECFV (duwoc xac dinh bang tong lwong natri cia ECFV) véi su thay d6i vé
bai tiét natri ctia than. Van dé dang luu y la thong thuwong khi ECFV ting, co ché’ting
bai tiét natri dwoc kich hoat dé' ngan chdan qud tai ECFV; va khi ECFV giam, cdc con dwong
dwoc kich hoat dé'thiic ddy thdn giir natri dé'ngan chdn sw thiéu hut ciia ECFV.

Cac ban luan trude day vé sy diéu hoa natri khong dé cap dén nong dg natri ngoai
bao. Nong do natri ngoai bao duoc xac dinh boi cac co ché kiém soat nuwdc, tir do
kiém soat lwgng nuwdc lién quan mat thiét dén lwong natri & ngan ngoai bao. Viéc do
nong do natri huyét thanh trén thuc t€ lam sang khong cho ching ta biét bat ct
thong tin dang tin cay nao vé téng lwgng natri trong khoang dich ngoai bao hodc kich
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thude cua thé tich dich ngoai bao. Nong d¢ natri huyét thanh chi cho chiang ta biét
vé luong nudce so voi luong natri.

Tai thoi diém nay con qua sém, nhung tac gia van mudn dé cap rang: viéc thiéu hut
thé tich dang ké c6 thé lam tang su tai hap thu nwdc tai than do kich hoat giai phéng
ADH. Qua &6, viéc gitt niedc 6 thé dan dén giam nong dd natri huyét thanh nhanh
chéng va nguy hiém & nhitng bénh nhan ¢ thiéu hut thé tich nhung van ti€p tuc bd
sung nuoc hodc duoc truyén nudc te do qua dwong tinh mach.

Nong do tham thau va truong luc

Chat tan chinh ctia ECFV bao gdm natri, glucose va ure. D9 thim thiu huyét thanh
c6 thé dugc tinh todn gan dung bang cong thic:

OSM(tinh dwoc)=2 X [n6ng d6 natri] + [n6ng d6 glucose]/18+[BUN]/2.8

Trong dd, nong do natri huyét thanh tinh béng mEq/L, ndong d¢ glucose va lugng
nito c6 trong ure (Blood Urea Nitrogen-BUN) dugc tinh bang mg/dL. Nong d6 natri
co trong dich ngoai bao dwgc xac dinh thong qua liwong nwdc ¢ natri 6 trong ngan
ngoai bao. Vé mat dinh lwong, néng do natri cho dén nay la yéu t6 dong gop chinh
vao tong nong do tham thau cua huyét thanh. Nong dg natri bat thwong cho chiing ta
biét rang cé sw bat thwong trong viéc dieu hoa ligng nieéc trong ngin ngoai bao.

Viéc phan biét rdo vé nong do tham thau va tinh truong lwc ¢d y nghia quan trong.
Nong d6 tham thau duoc xac dinh bang tong nong do chat tan trong mot ngéan chita
chat 16ng. Trwong luc la tong hop tac dung cuia tat ca cac chat tan dé€ tao ra dong luc
tham thau gay ra chuyén ddng ctia nwde tir ngdn nay sang ngan khac (1oi ctia dich
gia: hiéu mot cach don gian, treong luc (tonicity) chinh 1a nong do tham thau CO
HIEU QUA, ttcla nong do tham thau tao ra sy di chuyén ctia nudc). D€ tang truong
luc 6 ngoai bao, chét tan phai dwoc gitr lai & trong ngan ngoai bao. Ttc 13, chét tan
khong c6 kha ndng di chuyén tir ngan ngoai bao qua ngan noi nao, do dé lam tang
ap sudt thdm thau va nudc di chuyén vao ngan ngoai bao. Nudc di chuyén tir ndi
bao ra ngoai bao sé giup thiét 1ap trang thai can bang thdm thau. Cac chat hoa tan
c6 kha nang gay ra chuyén dong cta nudc bao géom natri, glucose, mannitol va
sorbitol, va do d6 nhitng chat nay dugc goi 1a "chat tham thau hiéu qua". Natri chiém
phan 16n trong ngan ngoai bao vi n6 duoc bom Natri-Kali-ATPase bom ra khoi t€
bao, do d6 viéc bd sung thém natri vao dich ngoai bao lam cho nuéc di chuyén ra
khoi té bao va lam t& bao bi teo lai. Vi vy, natri la mot chat tham thdu hiéu qua vi
noé c6 kha nang tac dong 1én su di chuyén cta nudc.

Nong do natri ngoai bao la yéu t6 chinh quyét dinh truong lwc ctia huyét teong. Do
do6, khi d6 truong luc tang, thuwong la do nong do natri ngoai bao tang. Truwong luc
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tang 1a tac nhan chinh gay khat va tang tiét hormone chdng bai niéu (ADH), nhing
yéu t6 quan trong quyét dinh tong luong nudc co thé. Néu nong do natri tang lén sé
kich thich gay khat nudc (dan dén tang lwong nudc nhap) va tiét ADH (dan dén tai
hap thu nudc boi than). Nong do natri tang cao cho chiing ta biét rang c6 qua it nwde
so vOi natri.

Glucose la mot chdt tham thau hiéu qua nhung thuong duwoc hap thu vao té€bao. Do
dé, binh thuwong glucose khong déng gdp nhiéu vao nong do tham thau hay treong
luc huyét thanh. Tuy nhién, khi dwong huyét khong duoc kiém soét tot & bénh nhan
dai thao duwong, néng do glucose trong huyét twong tang cao mot cdch nghiém trong
6 thé tao moi treong wu treong dang ké trong huyét tuong va do d6 nwéde di chuyén
ttr ngi bao ra ngoai bao.

Uré gép phan vao nong do tham thau, nhung né di qua mang t& bao dé dang va do
dé6 sé phan bd dong déu ¢ cac ngan dich trong tong lwong nudce co thé. Boi vi uré di
chuyén tu do tir ngén nay sang ngan khac theo gradient nong d¢ cua chinh n6, nén
khong tac dong 1én su di chuyén cua nudce qua lai gitta cac ngan dich. Do d6, uré
khong gop phan vao d treong luc va khong phai 1a chat tham thau hiéu qua. Uré
sé lam ting d6 tham thau huyét thanh do dwoc, nhung né di qua mang t& bao dé
dang va khong gop phan vao sy di chuyén ctia nudc hodc co rit t€ bao.

Viéc diéu hoa truong lyc gitip 6n dinh trang thai hydrat hoa cua té€ bao va tir d6 6n
dinh kich thwdc t€ bao. T€ bao ndo duoc dac biét quan tam. Hau hét cac triéu ching
quan trong va dau hiéu do bat thuong vé truong lyc la do nao treong 1én (phu nao)
dé€ dap tng vodi tinh trang ha natri mau hodc co lai do tang natri mau. Néu truong
lwec ctia ECFV giam do6t ngdt, nuede sé di chuyén vao ngén ndi bao, dan dén t& bao sé
phinh to. Nguoc lai, khi trieong liec caa ECFV tang nhanh thi nudc sé di chuyén khoi
t&€ bao va nao sé co.

Osmolal gap (khoang trong tham thau)

Su khac biét gitta nong do tham thau do duoc va nong d6 tham thau tinh toan dugc
goi la osmolal gap:

OSM GAP = OSM(do dugc)-OSM(tinh toan)

Gia tri OSM gap 16n hon 10 mOsm/L 1a bat thuwong va cho thay c6 su hién dién cua
mot chat ngoai sinh. Sy gia tang dang ké osmolal gap cd y nghia giap goi y ¢d sy
hién dién cua nhiéu loai hgp chét ngoai sinh khong gép phéan vao chi s6 nong do
tham thau tinh toan nhung lai ¢6 hoat ddong tham thau nén khi xét nghiém sé duoc
do luong. Hiéu biét vé osmolal gap c6 thé hiru ich trong bénh canh cap ctru nham
tam soat nhitng chat nghi ngo ma bénh nhan nudt phai. Natri, glucose va ure khong
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lam tang osmolal gap vi chung anh hudng dén ca d6 tham thau do duoc va tinh toan
duoc. Bang 1-3 liét ké mot sO chdt quan trong lam tang osmolal gap.
Bang 1-3: Cac nguyén nhan tang osmolal gap

Ethanol

Isopropanol

Methanol

Ethylene glycol*

Propylene glycol*

Sorbitol

Mannitol

*Péng thoi cling gay toan chuyén héa tdng Anion gap

Sinh ly nuéc - diéu hoa nong do natri huyét thanh (truong luc)

Noéng do natri huyét thanh tir triedc dén nay van ludn 1a nhan t8 quan trong nhat
tham gia vao trwong luc cua ngoai bao. Do d6, trwong lwc ngoai bao phan 16n dugc
xac dinh boi nong do natri ngoai bao. Cac co ché diéu hoa ndi moi sé thém vao hodc
loai bo nudce khoi co thé d€ dap tng véi nhitng thay doi vé truong luc (nong do
natri) cua ngan dich ngoai bao va gitr treong luc huyét twong khong do6i. Biéu nay
c6 y nghia quan trong trong viéc gitt 6n dinh vé trang thai hydrat hoa va kich thuéc
t€ bao. Viéc nhdp du luong nwée dwge dam bao théng qua co ché khat con nguyén
ven va kha ning cung cp nudc (ngudn nudce san cd). Tang ndng do natri ngoai bao
thuong 1a nguyén nhan gay tang triong luc ngoai bao, dan dén cam gidc khat. Heé
thong diéu hoa nay duoc tom lege nhu sau: Su gia tang nong do thadm thau cua dich
ngoai bao du chi vai mOsm/L nhung sé tao cam gidc khat dang ké. Cac kich thich
khac gay khat nhu tang angiotensin II va suy giam dang ké€ ECFV. Khat nudc la mot
tdc nhan kich thich manh mé dén ndi néu mot ngudi c6 co ché khat binh thuong va
c6 kha néng tié€p can duoc voi nguon nudc thi it khi tién trién dén tang natri mau.

Vai tro diéu hoa nuéc cta than

Than dap tng vdi su thay d6i treong lwe dich ngoai bao bf?mg cach diéu chinh luong
nudc duoc bai xudt. Trong treong hop tang treong luc dich ngoai bao, than sé giam
bai xudt nwdc bang cach cd ddc nudce tidu lai so véi huyét tuong. Khi c6 thidu hut co
ché€ c6 dac nudc tiéu, thi than sé mat di kha nang du trir nudc lai thich hop (tai hap
thu nude), tr d6 gdy mat nudc va tang natri mau.

Nguoc lai, trong truong hop giam truong luc dich ngoai bao, than sé tang bai xuat
nuéc bang cach tao ra nede tiéu loang hon so véi huyét twong. Néu co ché lam loang
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nudc tiéu bi thi€u hut thi than sé mat kha nang bai xuat nudc, tir d6 gay gitt nuwdce
va ha natri mau.

Dé gitr cho treong luc cia ECFV (nong d9 natri) khong ddi, can phai co:

e Co ch€ gay khat nwdc con nguyén ven

¢ Do loc cau than (GFR) thich hop

e Su phéan b6 nudc dén ca phan doan c6 chiic nang c6 dac va pha loang ctia quai
Henle va ¢ ong luon xa.

o Co ché c6 dac va pha loang con nguyén ven ¢ cac 6ng than

e Su kich hoat va trc ché thich hgp cia ADH

e Kha ndng ddp tng ctia than voi ADH.

Thuec t€, tat ca cac r6i loan lam sang gdy tang va giam natri mau c6 thé hiéu duoc va
ghi nhé bang cach dua vao cac bat thuong trén mot s6 co ché tham gia diéu hoa
nuoc.

Po loc cau than (GFR)

Ca sy 6 ddc nudc tidu (dan dén gitr lai niedc) hay sy pha lodng (dan dén tang cuong
bai xuat nwdc) déu can c6 mot mirc GFR thich hop. Gia str, nwdc va cac chat hoa tan
khong dugc loc vao cac dng than, thi b?ang cach nao than ¢ thé c6 dac hay pha loang
nudc tiéu dé diéu hoa si can bang nuedc? GFR chi can giam 20% so véi binh thuong
thi than da bat dau gap van dé trong viéc 6 dic hay pha loang nudc tiéu.

Sy phan b6 nwéc dén vi tri pha lodng nudc ti€u cta quai Henle va dng luwon xa.

Néu mét luwong 16n dich loc cau than duoc tai hap thu ¢ 6ng luwon gan, thi khong du
nudc dé€ co thé bai xudt & 6ng luon xa. Viéc tang tai hap thu nwdc 6 6ng luon gan
dan dén gitt nuwdc va gay ha natri mau. Hai tinh hudng gay tang tai hap thu nuéc o
ong luon gan va la nguyén nhan quan trong gay ha natri mau la:

Sy thiéu hut thé tich (thuwong do bénh nhan udng nhiéu nudc lién tuc sau non 6i),
dan dén ting tai hap thu nudc & 6ng luon gan.

Cac truong hop gay phu: suy tim sung huyét, xo gan va hoi chitng than hu ciing gay
tang tai hap thu nwdc & 6ng lugn gan.

Co ché 6 dac nwdc tiéu 6 than

Ngoai viéc tai hap thu 20-30% lwgng natri da loc, nganh 1én quai Henle con tao nén
tinh wu trwong ciia mo ké tay than va gradient nong do o tay than can thiét cho sy
cd ddc ctia nudc tieu. Natri duwgc bom tir quai Henle nho vao kénh dong van chuyén
Na*-K*-CIl- vao mo ké tay, cung cap thém d¢ tham thau can thiét dé tao ra gradient
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nong do vu truong 6 tuy than. Gradient nong dd wu trwong ¢ vung tuy than can
thiét cho su tai hap thu nudce tir 6ng gop va tir d6 giup nudc ti€u duoce c6 déc thich
hop. Nho vao tac ddng cua ADH, &ng gop tro nén tham nudce (16i dich gia: nho vao
tac dong lén cac kénh aquaporin d€ tang van chuyén nudc). Khi dich loc di qua ong
gop, nudc sé roi khoi long 6ng va di vao khoang ké vu trwong theo chiéu gradient
nong do cua n6 va nho do duoc tai hap thu. Két qua la nudc tiéu duoc cd ddc.

Thudc loi tiéu quai tee ché€'su tai hap thu natri & quai Henle va lam suy giam sy hinh
thanh gradient nong d6 cua vung tay than. Do d6, thudc lam giam kha néng c6 dac
nudc tiéu ctia than. Nhiéu bénh nhan mic bénh than man tinh, dic biét 1a cac bénh
Ong than - mo ké, cling ¢ thé gy ra cac thiéu hut dang ké vé kha nang c6 ddc nude
tiéu o than.

Co ché pha loing nudc ti€u ¢ than

Ca nganh 1én ctia quai Henle ¢ doan vé than va dng luon xa déu tai hap thu natri va
dé€lai nude bdi vi t€ bao biéu md 6ng than ¢ vung nay khong tham nude. Két qua la
natri dugc bom di trong khi nwede van duoc gitt lai ¢ lai long dng, lam cho dich loc
trong long 6ng tré nén loang hon.

O quai Henle, natri, clo va kali dwoc van chuyén ra khoi long dng boi kénh dong
van chuyén Na*-K*-2Cl- va khong van chuyén nudc. Co ché ctaa thudc 1gi tiéu quai
la tec ché kénh nay.

Tai 6ng luon xa, natri va clo cting dugc van chuyén ra ngoai long dng boi kénh dong
van chuyén Na*-Cl-. Day la co ché quan trong trong viéc pha loang nudc tiéu. Ong
luon xa tao ra nudce tiéu loing bang cach bom natri va clo ra khoi long ng va giit
lai nwdc. Thudc 1oi tiéu Thiazid Gc ché kénh dong van chuyén nay va do d6 lam
giam kha nang pha loang nudc tiéu cta than.

Nhém thudc loi tiéu quai lam giam kha ndng pha loang nudce tiéu it hon nhém loi
tiéu thiazide bdi vi 6ng lugn xa co thé vuot qua duoc tac dung cua thudce loi tiéu
quai va tiép tuc thuc hién nhiém vu pha loang ciia minh du ¢6 sy hién dién ctia thudc
loi tiéu quai. Viéc thudc 1¢i tiéu quai trc ché su tai hdp thu natri tai quai Henle ¢6 thé
lam giam gradient ndong d6 & doan tay than, dan dén suy giam kha néng cd ddc nude
tiéu cua than.

ADH
Sy hién dién hay véng mat caa ADH la diéu kién quan trong nhat dé quyét dinh

xem cudi cung nudc tiéu co dac hay pha loang. Khi treong luc tai ECFV tang nhe co
thé sé dap ting bang cach tiét ra ADH. Ma nong do natri 1a yéu t6 chinh yéu quyét
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dinh truong luc nén su thay dodi nong do natri ciing la tac nhan kich thich co thé tiét
ADH. ADH lam tang tinh thdm cta 6ng gép doi véi nude va cho phép nwde di
chuyén theo gradient néng d6 ctia né dé€ duogc tai hap thu vao md ké & vung tay cd
tinh wu treong. Bén canh d6 do than tai hap thu nwdc dudi tac dung cua ADH sé
lam giam treong luc cia ECFV.

Su bai ti€t ADH rat nhay cam. Chi mot thay d6i nho tam vai mOsm/L ¢ th€ kich
thich osmoreceptor & viing ha d6i va dan dén ting tiét ADH. Khi c6 mat ADH, do
thdm thau nudc ti€u co thé cao dén 1200 mOsm/L va co thé thap cd 50 mOsm/L khi
ADH viang mat. Mot s§ chat kich thich khong tham thau c6 thé gay tiét ADH, mac
du treong luec ECFV khong tang.

ECFV giam tram trong c6 thé "vuot qua” swt kiém soat tham thau ctia ADH. Khi thé
tich dich giam sau, thi tham chi véi nong d6 natri mau binh thuwong hodc ngay ca
khi ha natri mau thi van c6 thé kich thich tiét ADH. Khi thé tich dich gidam dang ké
c6 hién dién dong thoi véi ha natri mau, thi viéc bu dich ¢6 thé 1am cho hiéu luc cua
ADH bi "dap tat", tir 46 lam diéu hoa thé tich nhanh chéng va gay ra hién tuong bai
tiét mot lwgng 16n nwde tiéu. Do vay ma nong dd natri huyét thanh ciing dugc diéu
hoa trd lai. Nhw ching ta thay, viéc diéu chinh qua nhanh néng d¢ natri huyét thanh
c6 thé di kem vdi cai goi la Hoi chiing huy myelin tham thau, gay ton thuong than
kinh mot cach dang ké. Do d6, quan trong la can phai diéu chinh viéc giam thé tich
mot cach can than va giam sat chat ché nong do natri @ nhing bénh nhan cé suy
giam thé tich va ha natri mau. M6t s6 r6i loan 1am sang va thudc c6 thé lam tang tiét
ADH hodc tdng cuong hoat dong ctia n6 tai 6ng gép. Nhitng chat ting tiét khong
tham thau hodc chat ceong ADH c6 thé gay gitt nwde va la nguyén nhan quan trong
dan dén ha natri mau. Hoi chitng 1am sang gay giai phong cac chat khong thadm thau
hoéc tang cuong hoat ddong cia ADH dan dén gitt nwdc va ha natri mau bénh ly
duoc goi la hoi ching tang tiét ADH khong thich hop (SIADH) hay héi ching tang
tiét hormone chdng bai niéu khong thich hop.

Mac khac, sy ve”ing mat hay thiéu hut ADH c6 thé dan dén mat kha nang ¢ ddc nuwdc
tiéu thich hop ¢ than. Viéc nay c6 thé do mat qua nhiéu nwdc ¢ than va gay tang
natri mau. Hoi chiing thiéu hut ADH dan t6i mat lwgng 16n nuede & than duoc goi 1a
dai thdo nhat trung wong.

Sy dap tng ctia 6ng gop véi ADH

Mot s6 rdi loan lién quan dén su khong dap ting ctia dng than véi ADH, lam mat
kha ndng c6 ddc nudc tiéu ¢ than, tir d6 gay mat rat nhiéu nuwde. Hoi chitng nay goi
1a ddi thdo nhat do thin. Tham chi khi c6 dt mitc ADH lwu hanh, 8ng gép van khong
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thé tang tinh thAm mot cach thich hop dé cho phép tai hdp thu nudc, diéu nay dan
dén hdu qua la nwéc mat qua nhiéu ¢ than va cé kha nang gay tang natri mau. Nguoc
lai, c6 nhiing tinh trang va mét sd loai thuéc ma chuing ¢é tac dung gidng ADH hodc
lam tdng d¢ nhay cam cua ADH t6i ong gép. Trong nhitng bénh canh nay c6 thé gay
ra SIADH va dan dén tinh trang gitt nedc khong thich hop cling nhu ha natri mau.
Cac guideline huéng dan giai quyét cac van dé lam sang vé natri va nudc.

Viéc duy tri néng do natri ngoai bao trong khoang hep (135-145 mEq/L) va kich
thudc ECFV trong khoang chap nhan duoc doi véi co thé rat quan trong. V€ nguyén
tic, cac co ché kiém soat viéc xuat nhdp nudc anh hudng dén kich thude ciia ECFV
0 mot miec d9 nao d6, nhung co ché kiém soat luong natri xuat nhap thi quan trong
hon nhiéu béi natri la cation chinh ¢ ngoai bao va déng gop dong luc thdm thau duy
tr1 ECFV. Trén ly thuyét, thi nong d¢ natri ngoai bao c6 thé bi anh huéng boi luong
natri xudt nhap nhung co ché kiém soat luong nuwdc xudt nhap thi lai quan trong
hon trong viéc xac dinh néng d¢ natri ngoai bao.

e Trén thuc hanh 1am sang, treong hop c6 bat thuong kich thwdec ECFV (qua tai
thé tich hay thiéu hut thé tich) hitu ich nh4t la xem xét dén cdc van dé trong co
ché€ diéu hoa néng dd natri.

e Trén thuc hanh lam sang, treong hop nong do natri ngoai bao bat thuwong, hitu
ich nhat 1a xem xét cac van dé véi co ché diéu hoa thé tich nudc.

C6 nhitng tinh trang bat thuong vé ca vé nong dd natri (c6 van dé vé diéu hoa nudce)
va kich thudc ECFV (c6 van dé vé diéu hoa natri), duoc coi la bat thuong 6 ca co ché
kiém soat nwdc va kiém soat natri, do d6 chan doan va diéu tri phai tap trung vao
viéc tim ra va khac phuc nhitng diéu nay (xem Bang 1-4). Ban doc khong can ghi
nhé Bang 1 -4. N6 duoc dua vao dé€ tham khao, minh hoa nhiéu sy két hop cé thé
xay ra va cac tinh trang lam sang lién quan dén viéc ECFV bat thuong (¢ nghia la
co ché& kiém soat natri bat thuwong) va nong dd natri ngoai bao bat thuwong (c6 nghia
la co ché kiém soat nudc bat thuong). Pung lo lang, néu nhitng quan diém nay
khong dwoc rd rang hoan toan 6 thoi diém hién tai. Chung sé dugc mé rong va dién
giai rd hon qua mot s6 vi du va bai tdp ban nhé.

11
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Bang 1-4 : CAc tinh trang bat thweng ECFV va néng dé natri & ngoai bao

Nhirng réi Y nghia Van dé nguyén phat Céc vidu vé

loan (bat dau twr dau) nguyén nhan lam
sang phé bién

Ha natrimau | Nwéc dw thiva | Bat thwong sw kiém SIADH

ECFEV binh SO VO natri soat nwéc (qua nhiéu

thuwéng nw&c so voi natri)

T&ng natri mau | Nwéc thiéu hut | Bat thuwong sw kiém Dai thao nhat

ECFEV binh SO VO natri soat nwoc (qua it nwdc | That thoat khong

thuong so v&i natri) nhin thay duoc

Néng do natri | Tang tdng Bat thuwong s kiém Suy tim sung huyét

binh thwdng lwong natri co | soat natri (qua nhieu Xo gan

ECFV tang the natri) H&i chirng than hw

Suy than

Nong d6 natri | Giam tdng Bét thuwong sw kiém Non 6i
binh thwdng lwong natri co soat natri (qua it natri) Tiéu chay
ECFV giam the Thubc lgi tiéu quai
Ha natrimau | Nwoc dw thiva | Bat thwong sw kiém Suy tim sung huyét
VOi SO V@i natriva | soat nwdc (qua nhieu (CHF)
ECFV tang tang tong nuwoc so VO natri) va Xo gan

lwong natri co | bat thwong sy kiem Hoi chivng than hw

thé soat natri (qué nhiéu Suy than

natri)

Ha natrimau | Nwoc du thiva | Bat thuwong sw kiém Non 6i
voi ECFV SO VOi natri va | soat nwdc (qua nhieu Thubdc loi tiéu
giam giam tong nwdc so voi natri) va thiazid

lwong natri co
thé

b4t thuwong sw kiém
soat natri (qua it natri)

Tang natri mau
voi ECFV tang

Nwac thiéu hut
S0 vOi natri va
tang téng
lwong natri co
thé

B4t thwong sw kiém
soat nwdc (qua it nwoc
S0 V& natri) va bat
thuwong s kiém soat
natri (qua nhiéu natri)

St dung céac dung
dich natri wu
trwong hoac
NaHCO3 (do diéu
tri)

Tang natri mau
véi ECFV
giam

Nwéc thiéu hut
S0 VOI natri va
gidm téng
lwong natri co
thé

B4t thwong sw kiém
soat nuwéc (qua it nwdc
S0 V@i natri) va béat
thuwong sw kiém soéat
natri (Qua it natri)

Loi tiéu thAm thau
Tiéu chay
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KALI - SINH LY VA SINH LY BENH

Kali 1a cation chinh 6 ndi bao. Viéc duy tri 6n dinh nong d¢ kali huyét twong la thiét
yéu dé gift cho chitc nang t& bao duwoc binh thuong, gitt nhip tim va dan truyén than
kinh co thich hop. Nong d¢ kali trong ndi bao tam 130-140 mEq/L, twong phan ro
rét véi con sO chi 3.5-5.0 mEq/L ¢ ngoai bao. Tong kali toan co thé phan b6 98% trong
nodi bao va 2% ngoai ngoai bao. Hau qua la, chi mot thay d6i nho trong sw phan bd
nay c6 thé dua dén ha kali mau hodc tang kali mau, ké ca khi tong luong kali dw triv
toan co thé @ mirc binh thuong.

Su chuyeén dich kali qua lai mang té bao va tang dua kali vao té bao

Phan 16n gradient ctia kali xuyén bao duoc duy tri béi bom Na*-K*-ATPase nam trén
mang t€ bao. Bom st dung nang lwong d€ van chuyén natri ra khoi t€ bao va dong
thoi bom kali vao trong ndi bao véi ty 1é 3 Na*/2 K*. Duéi day la nhitng nhan to cuc
ky quan trong, ca vé sinh ly va sinh ly bénh, tac dong dén su phan bd kali cling nhw
nong do kali trong huyét teong.

e Insulin lam kali di chuyén vao trong t&€ bao. Khi thiéu hut insulin sé lam giam qua
trinh dwa kali vao té bao va c6 nguy co tién trién t6i tang kali mau.

e pH. Thay ddi pH dich ngoai bao c¢6 thé gay thay d6i su dich chuyén kali qua t&
bao. Khi nhiém toan t& bao cé xu huwdng day cac ion kali roi khoi t& bao dé trao
d6i 18y cac ion hydro va do d6 lam ting nong d6 kali trong huyét twong; nhiém
kiém thi nguoc lai. Trong nhiém toan chuyén hda, phan 16n ion hydro du thira sé
duoc dém bodi ndi bao. Sy trung hoa vé dién thé duoc bao toan nho vao sy di
chuyén cua kali, tuy thudc vao loai nhiém toan & hién tai. Cac acid vd co ¢d xu
hudéng 1am cho kali di chuyén ra khai t& bao, dan dén ting nong do kali trong
huyét twong. Céc acid hitu co nhu ceton va acid lactic khong ¢é xu hwéng tao ra
sw thay do6i kali qua té bao vi nhitng ly do phtic tap.

e Kich thich receptor beta2 adrenergic lam kali di chuyén vao trong noi bao. Sy di
chuyén nay tang lén mot phan boi su kich hoat bom Na*-K*-ATPase. Mt khac,
chat ddi van receptor beta2 adrenergic cting c6 thé gdép mot vai tro nho dé kali di
chuyén ra ngoai bao.

e Kich thich receptor alpha adrenergic s€ trc ché€ bom Na*-K*-ATPase, hau qua lam
kali di chuyén ra ngoai t€ bao.

e Cac bénh ly c6 tang nong do tham thau nghiém trong nhu trong tang duwong
huyét ndng c6 thé dua kali ra ngoai ngan ngoai bao va lam tang nong d6 kali
huyét twong. Co ché chuyén dich kali tir cac t€ bao nay dwgc gap bdi 1én la nho
vao: Dong nudce di chuyén ra khoi t€ bao d€ dap tng véi tinh trang wu treong o
ECFV, tir d6 tang nong do kali ndi bao va sau do kali di chuyén ra khoi té bao.
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Huwdéng thit hai la do su 16i kéo chat hoa tan (hién twgng solvent drag), theo do
nudc mang kali cuing xuyén qua mang t€ bao.
¢ Hormone thyroid lam tang hoat dong ctia bom Na*-K*-ATPase, két qua lam tang
chuyén kali vao ndi bao
¢ Digitalis trc ché€ bom Na*-K*-ATPase, khi dung qua liéu digitalis c6 thé lam kali
di chuyén ra ngoai bao, dt dan téi ting kali mau nghiém trong.
Nguon kali
Thong thwong, luong kali nhép vao trong khau phan an “khép” véi lwong kali thai
ra qua nudc tiéu va phan. Trung binh mdi bita &n, kali chiém 1 mEq/kg can
nang/ngay, tuong duong khoang 70 mEq/ngay ¢ mot nguoi 70 kg. Binh thwong kali
duoc bai tiét 90% qua nudc tiéu va 10% qua phan. C6 nhiing nguén cung cap kali
tiém an quan trong khac ma ban can nhé:

e Su pha huy mo, chéng han nhuw tiéu co van, tan mau va sau khi hoa tri mot s6
bénh bach cau va u lympho.

e Truyén mau

e Xudt huyét tiéu hda véi sy hdp thu kali

e Kali trong dich truyén tinh mach, nu6i dn tinh mach va nudi dn qua sonde qua
muc.

e Kali ttr cac thudc diéu tri.

¢ Do than c6 kha nang bai tiét kali t6t nén tang kali thuwong khéng pho bién trir khi
c6 khiém khuyét chic nang bai xudt ¢ than.

Su bai tiét kali 6 than

Cho dén nay, con duong thai trir kali dw thira quan trong nhat 1a bai xut qua than.
Thén bai xudt mot lwgng 16n kali du thira. Trong treong hop thiéu kali, thi chirc
nang than binh thwong ¢ thé lam giam lwong kali that thoat qua nwdc tiéu hang
ngay xudng con 10 mEq/24 gio hodc it hon d€ bao ton kali. Trong khi d6, néu kali
tang 1én tir ngudn ngoai sinh tir thitc &n hay noi sinh 6 co, lwong kali bai xuat mdi
ngay cé thé 1én t6i 8-10 mEq/kg can nang/24 gio. (Vi du, 560-700 mEq/24 gio ¢ nguoi
nang 70 kg). Suy than lam giam GFR va kha nang bai xuat kali dw thtra ¢ than. Khi
GFR giam dwdi 20% mttc binh thuong, than sé€ gap kho khan khi bai xudt luong kali
trong ché& dd &n mdi ngay va co thé dan téi tang kali m4u.

Kali dwgc loc tu do qua cau than va khoang 10% luong kali da loc dén dwgc ong
gop. Do la nhiing gi cudi cung con lai téi dng gop (va 6ng ndi) quyét dinh luwong kali
duoc bai xudt boi than. (Loi dich gia: 6ng ndi hay connecting tubule 1a ving néi gitta
ong luon xa va 6ng gop)
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T€& bao chinh cua 6ng goép (Hinh. 1-5) ¢6 cdc bom Na*-K*-ATPase trén mang ddy.
Nhitng cai bom nay gitip duy tri nong d natri thap va nong d¢ kali cao ¢ trong t€
bao. Kénh natri biéu mo (ENaC) nam trén bo tiép xtic véi long dng. Aldosterone cd
tac dung lam tang so lwgng kénh natri bi€u mé mo ra va do do thic day tai hdp thu
natri. Aldosterone cling lam tang hoat dong cia bom Na*-K*-ATPase.

SU BAI TIET KALI &@ ONG GOP
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RN Tong luong K dugc bai tiét sé tang néu cd mat cua aldosterone cd vai tro mo cac kénh Na* va kich
hoat bom Na*-K*-ATPase, sy tang K* trong ECF sé kich thich mé cac kénh ROMK, con sy téng toc d6 dich loc
s€ kich hoat mo cac kénh BK, bén canh d6 su van chuyén Na* cling sé tdng trong cac truong hop nhu: st

dung loi ti€u, truyén dich, tdng loc cac anion tai hap thu kém nhu ¢6 qua nhiéu HCO3, sé lam tang “mang”
Na* dén éng gop.

Té€bao chinh c6 hai loai kénh kali. Kénh kali ngoai tay than (ROMK) duoc kich hoat
bdi luong kali nhap vao va nong do kali huyét thanh tang lén. Kénh nay cho phép
kali thoat ra khoi t€ bao biéu mo theo chiéu gradient nong do va dién thé ctia né.
Trong t€ bao chinh con c6 cac kénh kali dac biét goi 1a BK, nhay cam véi dong chay
cua Ong va bai tiét kali vao long 6ng khi toc d6 dong chay cua 6ng tang 1én. Su bai
tiét kali phu thudc vao trinh tuw sau:

e Natri xam nhdp vao t€ bao tit long 6ng qua cac kénh natri biéu mo.

e Clo duoc tai hdp thu rat cham trong 6ng gop qua con duong canh t€ bao thay vi
nhanh chéng qua cac kénh cta nd. Natri roi khoi long 6ng vao t€ bao qua kénh
natri biéu mo, do dé lam long 6ng tich dién am. Kha nang tao ra su chénh léch
dién th€ am nay la rat quan trong d6i voi ca qua trinh bai tiét ion kali va hydro.
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Sw chénh 1éch dién thé am thuc day kali roi khoi té bao biéu mo va vao trong long
ong qua kénh ROMK va BK theo chiéu gradient nong d¢ va dién thé ctua né.
Natri vao trong t€ bao 6ng than thi duoc bom ra khoéi mang ddy cua té bao (vao
dich ké r6i vao mau), cudi cung duoc tai hap thu. Kali vao trong long 6ng than
thi dwoc bai xuat ra ngoai theo nudc tiéu.

Nhiéu nguyén nhan giam bai xudt kali ttt d6 lam tang kali mau la do can tro cac
yéu t0 tham gia vao nhitng co ché bai tiét nay.

Cac tinh trang trén lam sang va cac loai thudc trc ché san xuat aldosteron, ngan
can ong than dap tng voi aldosteron, can thiép vao cac kénh natri ENaC, hoac
lam suy giam s tao ra chénh léch dién thé am déu c6 thé dan dén bénh ly goi 1a
nhiém toan 6ng than loai IV (lan toa), day 1a mot bénh rat quan trong va la nguyén
nhan phd bién cta tang kali mau.

Nhitng nhan t6 quan trong anh huong dén sy bai tiét kali ctia dng gop va 6ng ndi

Lwong kali nhdp vao va néong do kali huyét thanh. Chinh ban than nong dé kali
huyét thanh 1la mét dong luc diéu hoa manh mé cho su bai tiét kali trong diéu
kién binh thuwong.

Aldosterone lam tang trao doi natri-kali va tang luong kali trong nwdc ti€u, tuy
thudc vao ham luong natri / thé tich dwoc duwa dén 6ng luon xa. Aldosterone duoc
kich thich bai tiét boi hé thong renin-angiotensin va khi kali mau tang. Khi
aldosterone tiét ra qua nhiéu sé gay mat kali & than, dan dén ha kali huyét. Nguoc
lai, kali dwoc gitt lai 6 than qua mirc gdy tang kali huyét la hau qua cua viéc thiéu
hut aldosteron.

Natri dugc dwa dén 6ng gop cang nhiéu thi sé cang lam ting luwong kali dwoc bai
tiét boi su trao doi natri-kali. Vi dy, cac thudcloi ti€u quai va thiazid, 1oi tiéu tham
thau, va dich truyén saline sé lam tidng lwong natri phan bd dén éng gdp do d6
gay tang bai tiét kali.

Tdc d6 chay trong long 6ng cao sé tang hoat ddng cta kénh trung gian dac biét-
BK va tdng luong kali bai tiét.

Sy hién dién cua anion kém hép thu. Vi dy, trong treong hop kiém chuyén hoda,
HCO3- tang do khong thé tai hdp thu boi 6ng luon gan va do d6 sé "mang" natri
cung toi dng gop nhu mot cation di kem. Qua do, tang trao doi natri-kali va tang
lwgng kali dwoc dao thai ra nuwdc tiéu.

Trang thai acid-base. Nhiém toan tic ché& bai tiét kali va nhiém kiém lam tang bai
tiet kali.

That thoat kali ngoai than
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Maét kali trong mo6 hoéi thuong la t6i thiéu: mo6 hoéi chira khoang 9 mEq/L kali va
luong mo hoi tiét ra khoang 200 ml1/24 gio ¢ nguoi it van dong. Luong kali mat qua
mo hoi hfmg ngay chi khoang 9 mEq/L X 0.2 L =1.8 mEg/ngay. Tuy nhién, khi hoat
dong gang stic va thoi tiét nong, mo hoi tiét ra khoang 10 L/ngay va qua d6 luong
kali that thoat cling tang 1én 9 mEq/L X 10L = 90 mEg/ngay.

Kali mat qua phan binh thuwong khoang 10% luong kali an vao, nhung cé thé mat
nhiéu hon khi c6 tiéu chay. Luong nay ciing tang lén ¢ bénh nhan suy than man boi
co ch&€bu trir ctia co thé d€ ngan tinh trang tang kali mau xay ra.

SINH LY VA SINH LY BENH LIEN QUAN DEN H*

pH mau dwoc duy tri chinh xac trong khoang hep 7.35-7.45 va duoc diéu hoa
bdi sy can bang ion H*. Nong do ion H* duoc quyét dinh boi ti s8 ctia hai chat: nong
d6 HCO3-, duoc diéu chinh boi than va PCO2, dugc kiém soat boi phoi. Moi quan
hé nay duoc biéu dién nhu sau:

CO2 + H20 & H2CO3 & HCO3- + H+
[H+] « (PCO2/HCO3-)

Phuong trinh nay mo6 ta hoat dong cua hé dém CO2- HCO3;, 1a hé dém chinh ctia
dich ngoai bao. Ty s6 PCO2 va nong do HCO3- quyét dinh nong ion H*. Chu ¥ rang
nong do ion H* ¢ thé ting khi PCO2 tang (toan hdé hdp) hay HCO3- giam (toan
chuyén hoéa). Nong d¢ ion H* ¢6 thé giam khi PCO2 giam (kiém ho6 hap) hay HCO3-
tang (kiém chuyén héa). Binh thuong, phoi gitip diéu hoa gitr nong d6 PCO2 khoang
40 mmHg va than tham gia gitt n6ng d6 HCO3-trong khoang 24-26 mEq/L. Phoi va
than giup gitr pH co thé trong gidi han 6n dinh, tranh sy ting va giam ion H*.

Khi co thé mat mot ion HCO3:, thi mot ion H* sé duoc gitr 6 lai. Két qua cudi cung
la c6 thém mot ion H* ty do trong co thé. Do d6, mat mét HCO3- cing dong nghia
véi tang thém mot ion H*. Nguoc lai, tang thém mot HCO3- cling dong nghia voi mat
di mot ion H.

Trong diéu kién binh thuong, c6 hai ngudn ion H* ma co thé can dao thai:

e Mbi ngay phdi thai ra khoang 15,000 mmols CO2 tir qua trinh chuyén héa
carbohydrate va chat béo cta co thé. Mac du CO2 khong phai la acid nhung khi
né két hop véi H20 sé tao ra H2CO3; do d6 acid sé tich tu rat nhanh néu CO2
khong duoc dao thai day du boi phdi (toan ho hap).

e Moi ngay ¢ khoang 1 mEq/kg (50-100 mEq) acid khong bay hoi dwoc tao ra qua
qua trinh chuyén héa protein. Ion H* tir ngu6n acid nay duoc goi la acid “c8 dinh”
bdi vi chung khong dao thai duoc qua phoi. Chung dugc dém boi HCO3- ¢ dich
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ngoai bao. HCO3- dugc stt dung d& dém cho ion H* mdi ngay 1a 50-100 mEq ¢
thé dan dén sy thiéu hut HCO3 va dan téi toan chuyén hoa trir khi than c6 kha
ndng tao ra lwong bicarbonate mdi bu vao. Than tao ra HCO3- moi béng cach loai
bd nhiing ion H* ttr co thé, moi mot HCO3- sé duoc thém vao dich ngoai bao thay
cho mot ion H* dao thai. Luu y rfang, mdi mot ion H* mat di sé d€ lai mot ion
HCO3-. Than bai xudt 50-100 mEq H* /ngay d€ gitt nong d6 HCO3: trong khoang
hep ttr 24-26 mEq/L.
Hé dém cua co the

Hé thong dém cua co thé la tuyén dau phong tht chdng lai nhitng thay d6i nong dd
ion H*mot cach cap tinh. Ion H* dwgc dém boi ca ndi bao va ngoai bao. Hé dém noi
bao gdm phosphate va protein bao twong. Hé dém chinh ¢ ngoai bao la CO2- HCO3-
. Nhitng hé dém nay duoc danh gid qua xét nghiém “khi mau dong mach” trong
phong thi nghiém. Xét nghiém nay do dwgc PO2 (ap luc riéng phan cua oxy trong
mau dong mach, don vi la mmHg), PCO2 (ap luc riéng phan cta CO2 trong mau
dong mach, don vi la mmHg) va pH. Xét nghiém khi mau dong mach thong qua can
bang Henderson-Hasselbalch, pH va PCO2 do duoc ciing sé cho ta biét gia tri nong
do HCO3-.

Su diéu chinh nong do HCO3" cuia than
C6 hai co ché rat khac nhau dé than diéu chinh [HCO3] nham duy tri [HCO37] trong
gioi han (24-26 mEq/L):

Ong lugn gin tai hdp thu hiu hét lugng HCO3- di loc

Hau hét HCO3- duoc loc boi cau than déu dwgc tai hap thu trd lai & 6ng luon gan
(xem Hinh 1-6). Qua trinh nay dwoc thuc hién véi cong suat cao bdi vi mdi ngay co
mot luwong 16n HCO3- dwgc loc qua than va can dwoc tai hap thu:

180 L/ngay (GFR) X 25 mEq/L (n6ng d6 loc) = 4500 mEq/ngay lwgng HCO3-
can tai hip thu.
Qua trinh nay khong thém HCO3- vao ECFV va cling khong bai xuat ion H* vao
nudc tiéu. N6 khong tac ddong dén tinh trang acid-base: tong ion H* khong doi. Qua
trinh nay cting ngan khong cho HCO3- mat qua nudc tiéu va do dé ngan chan dugc
tinh trang toan chuyén héa. Nong do HCO3- sau khi duoc tai hdp thu hoan toan ttr
dich loc (huyét twong) 6 khoang 24-26 mEq/L hoac thap hon. Tuy nhién néu nong
d6 vuot “ngudng” 24-26 mEq/L thi lwong HCO3- téi dng luon gan da vuot qua kha
ning tai hap thu HCO3 ctia 8ng than va hé théng nay sé bj qua tai. Ong luwon gin
khong thé tai hap thu hét lwgng HCO3- da loc va do dé luong HCO3- khong dwoc
tai hap thu sé bi “tran” vao trong nwdc tiéu. Két qua 1a, HCO3  huyét twong tang cao
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sé c6 xu hudng lap lai gia tri ngudng cia nong do HCO3-. Nhiing nhén t6 quan trong
lam 6ng lwon gan tang tai hdp thu HCO3:

e Tinh trang ECFV. Ong luon gan sé ting tai hap thu HCO3- khi ECFV giam béi vi
ECFV giam la nhan t6 quan trong d€ duy tri nong do6 HCO3- cao ¢ bénh nhan
kiém chuyén héa. Ong lon gan ting tai hap thu NaHCO3 duy tri kiém chuyén
hoéa cho dén khi sy giam ECFV duoc cai thién.

e Angiotensin II ting lam tang tai hdp thu HCO3- & 6ng lwon gan.

¢ Khi PCO2 tang, 6ng luon gan sé bu trit bang cach tang tai hap thu HCO3- va nong
do HCO3 huyét tuong sé tang theo. Khi PCO2 giam thi ngwoc lai. Sy bu trir nay
cuc ky quan trong dé dap tng lai vdi tinh trang toan hdé hap (PCO2 tang) hay
kiém ho hap (PCO2 giam).

e Ngudn kali duy tri* gidm tram trong (ha kali mau) cling la mot nguyén nhan thac
ddy 6ng luon gan tang tai hap thu HCO3-. Co ché nay thi phtic tap. Nguoc lai véi
tang kali mau.

S TAI HAP THU HCO3- O ONG LUON GAN

N

HCO

/ S5 COp 5™ HCO ———»

()~ .| .

(H*-N{ antiporter)
TUBULE _) CAPILLARY

gIaEMe] Kénh doi van Na*-H* bai tiét 1 ion H* va tai hap thu 1 ion Na*. Carbonic anhydrase (CA) tai bo ban
chai ctia 6ng luon gan trung hoa H* + HCO3- thanh CO2 va H20. CO2 khuéch tan vao noi bao noi c6 CA
chuyén hoa CO2 + OH- thanh HCO3-. Két qua cudi cung la su tai hdp thu 1 NaHCO3. Sy r6i loan cua hé
théhngs nay dan téi bénh toan hda 6ng than gan (type IT)

Khi ¢ khiém khuyét trong tai hap thu HCO3- ¢ 6ng luwon gan, nong do HCO3- sé
giam do mat qua nudc ti€u. Hau qua la gay toan chuyén hda. Hoi chiing toan chuyén
hoa gay ra boi su bat thuong tai hap thu HCO3- ctia dng luwon gan duwoc goi 1a toan
héa dng lugn gan type IL
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Sw bai xuét ion hydro ctia thin

Co ch€ thit hai gitp than diéu hoa nong do HCO3 huyét teong 1a dam bao sao cho
lwong ion H* dugc dao thai trong dwong voi lwong acid dwoc tao ra mdi ngay (xem
Hinh 1-7). Ghi nho réng, viéc loai bo mot ion H* dong nghia véi viéc thu giir lgi mot
ion HCO3-. Than loai bé ion H* & thay bang HCO3- méi nham bu dap cho luwong
50-100 mEq HCO3-/ngay duoc dung d€ dém cho lwong acid c¢d dinh. Hai co ché ctia
qua trinh nay:

e Viéc bai tiét ion H* duoc thye hién nho “bom” proton can nang lugng ATP ¢ 6ng
gép. Mdi HCO3- duoc tao ra thay cho mdi ion H* dwoc bai tiét. Bom H* nay tang
hoat dong khi cd sy c6 mat ctia aldosteron.

e NH4* (dugc dao thai ra nudc tiéu) va HCO3- (trd lai ECFV) duoc tao ra tir sy thay
phan glutamine ¢ dng luwon gan. Qua trinh amoni hda nay sé giai phong ion H*
mién 13 ion NH4* duoc bai xuat ra nudce tiéu. Co ché chinh xac ctia qua trinh giap
tang tao cling nhw dao thai NH4+ rat phtic tap va sé khong dwoc dién giai chi tiét
o day.

S BAI TIET ION H* @ ONG GOP

N
Ht < H* HCO3" >
H* PUMP
+
Urinary Buffers
TUBULE L JCAPILLARY

N4 Bom ion H+ ¢ 6ng gop gitip bai tié€t mot ion H+ (sé dwoc bai xudt khoi co thé). Nén sé ¢6 khuynh
hudng nhap mot ion HCO3- vao ECF. Khi thiéu hut hé thong nay c6 thé giy toan hoa 6ng than xa (type I).

Su bai ti€t NH4* vé mat dinh luong quan trong hon viéc bai xudt ion H* d€ tao ra
HCO3. Con duong chinh d€ than dap tng voi tinh trang toan hda (qua nhiéu ion
H*) 1a tang san xuat va dao thai NH4".
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Khi c6 mét bat thuwong trong viéc dao thai H* & than, nong d6 HCO3- sé giam xudng
dé trung hoa véi legng H* duoc tao ra mdi ngay va hau qua 1a dan dén toan chuyén
hoa. Hoi chiing toan chuyén hoa gay ra boi bat thuwong bai tiét ion H* boi 6ng than
goi la toan hoa dng than xa loai I.

Anion gap (khoang tréng anion)

Tinh anion gap la mau ch&t d€ phan tich rdi loan acid-base mét cach chinh xac. Dich
ngoai bao c6 hién tuong trung hoa dién tich: Tong nong do ctia cac ion mang dién
tich dwong phai can bang véi tdng ndng d6 ion mang dién tich am. Diéu nay dwoc
md ta qua can bang sau:

Nat + UC=CIl-+ HCO3- + UA

Trong d6 UC (unmeasured cations la cac cation khong dinh lwong) dwgc ndi dén la
tong dién tich dwong ma khong phai la natri va UA (unmeasured anions la cac anion
khong dinh lugng) 1a tong cua tat ca dién tich am ngoai trit Clo va Bicarbonate. UC
chinh la kali, canxi, magie va mot s gamma globulin. UA chinh la albumin, sulfate,
phosphate va nhiéu loai anion hitu co. Phuwong trinh trén c6 thé dugc sap xép lai dé
biéu thi anion gap (AG) nhu sau:

AG =UA-UC=[Na*] - ([Cl'] + [HCO3])

Mot s6 loai ion H* dwoc thém vao bai tinh trang toan chuyén hda cé lién quan dén
cac anion khéng do dwoc ¢ ngoai bao.Thém vao acid (H-Anion) anh hudéng dén ca
hai vé ctia phueong trinh AG. Ion H* duoc dém boi HCO3- cho nén HCO3- sé giam
va anion thém vao sé lam ting AG vi nd sé cong vao phan anion khong dinh lwoc
duoc. Két qua nay con goi la toan hda tang anion gap.

O quyén sach nay, tic gia st dung gia tri anion gap binh thuwong trung binh 1a 6
mEq/L véi d¢ 1éch chuan 2SD trong khoang 2-10 mEq/L. T4t nhién, khoang binh
thuong nay phu thudc vao tirtng bénh vién va phong xét nghiém. Gia tri cia khoang
trong anion binh thuong thap hon so véi gia tri ma chung ta da st dung trudce day,
c6 thé'la do nhitng thay d6i trong phuong phap xac dinh gia tri cac thanh phan dién
phan riéng 1é tao nén khoang trong anion. Tuy nhién, 10i giai thich vi sao gia tri binh
thuong va pham vi dao dong ctia anion gap lai thap hon so vdi thuc t€ khong hoan
toan giai dap mot cach thoa dang voi tac gia, vi vay tac gia da yéu cau giam doc
trung tdm nghién cttu ctia 6ng xac minh diéu nay véi khoang 4000 mau: gia tri anion
gap trung binh trong phong xét nghiém cta tac gia la 6 mEq/L véi khoang 2SD 1a 2-
10 mEq/L. Nhan manh lai m¢t lan nita, gid tri nay c6 thé thay d6i dang ké tir phong
xét nghiém nay dén phong xét nghiém khac.
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Trong thuc hanh lam sang, ching ta chia toan chuyén héa thanh hai loai: tang anion
gap va anion gap binh thuong (toan hoa anion gap binh thuong con dwoc goi la toan
khong tang anion gap hay toan ting héa clo mau). C6 mot s§ huéng dan chung vé
cach chdn doan toan chuyén hda tang anion gap. Néu anion gap tang trén khoang
25 mEq/L hodc cao hon thi toan chuyén héa tang anion gap luén luoén xuat hién bit
ké’gid tri cua pH, PCO2 va [HCO3-] 1a bao nhiéu. Néu anion gap tang trong khoang
15-25 mEq/L thi rat c6 kha ndng cé toan chuyén hda tang anion gap bdt ké'gia tri ctia
pH, PCO2 va [HCO3-] la bao nhiéu. Chang ta sé ban luan thém vé diéu nay sau. Roi
loan acid-base s€ dugc ban luan ¢ chuong 7, 8 va 9.

BAI TAP

Céc bai tap cudi moi bai duoc thém vao nham muc dich gitip ban mo rong thém vé
ndi dung cta bai va gidi thiéu nhitng kién thirc méi thong qua cac tinh hudng lam
sang.

1. Tinh t6ng lwong nudc trong co thé & nguoi phu ni can néng 50 kg

Trd loi: 0.5 X 50 = 25 1it. Tong lwong nay cd thé thap hon ¢ phu nit 16n tudi (cd thé 20
lit).

2. Tinh tdng luwong nuwdc trong co thé & ngwdi nam can nang 100 kg.

Trd loi: 0.6 X 100 = 60 lit. Tang hon gap d6i 6 ngwoi ni 50 kg. Tong lwong nuwdc cd
thé thap hon ¢ nguwoi nam 16n tudi (c6 thé 50 lit).

3. Tinh ECFV ¢ nguoi nit nang 50 kg.

Tra loi: Tong luwong nudc trong co thé: 0.5 X 50 = 25 lit. ECFV khoang 5 ctuia tong
lwong nwedc: 25/3 = 8.3 lit.

4. Tinh ECFV 6 nguoi nam nang 100 kg.

Tra loi: Tong lwgng nudc trong co thé: 0.6 X 100 = 60 lit. ECFV khoang 5 cua tong
lwong nude: 60/3 = 20 lit.

5. Tinh tong natri & ECF ¢ nguoi nit 50 kg.
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Trd loi: Tong luwong nude trong co thé: 0.5 X 50 = 25 lit. ECFV khoang 5 ctia tong
luong nuwdc: 25/3 = 8.3 lit. Bay gio nhan véi nong do natri ngoai bao (binh thwong
khoang 140 mEq/L): 8.3 L X 140 mEq/L = 1162 mEq.

6. Tinh tong natri ECF ¢ nguwoi nam nang 100 kg.

Trd loi: Tong luwong nudce trong co thé: 0.6 X 100 = 60 lit. ECFV khoang '5 cua tong
lwong nuwdce: 60/3 = 20 lit. Bay gio nhan vdi nong d natri ngoai bao (binh thwong
khoang 140 mEq/L): 20 L X 140 mEq/L = 2800 mEq.

7. Danh gid lai cac cau tra 10i tir 1-6. Chu y rang c6 sw khac biét 16n gitta mot
nguoi phu nit ndng 50 kg so véi nguoi dan dng nang 100 kg. Nguyén tac dau tién
vé dién giai d6 va sinh ly acid-base trén lam sang can luu y la hau hét cac bénh
nhan khong thudc “tiéu chuan” nguodi nam nang 70 kg. Day chinh 1a diém quan
trong can ghi nhd khi tinh toan bu dién giai va lap ké hoach diéu tri véi truyén
dich tinh mach.

8. Bénh nhan cé két qua xét nghiém sau: natri 140 mEq/L, glucose 180 mg/dl, BUN
28 mg/dl. Mdi thong s trén sé dong gép bao nhiéu vao dd tham thau?

Tra loi:
Natri (cung véi Clo va cdc anion khac) dong gop 2 X 140 = 280 mOsm/L
Glucose déng gop 180/18 = 10 mOsm/L
Ure dong gop 28/2.8 =10 mOsm/L

9. Bénh nhan suy than cd két qua xét nghiém nhu sau: natri 130 mEq/L, glucose
100 mg/dl, BUN 120 mg/dl. Tinh d6 thdm th&du. Ban c6 du doan duwoc rang liéu
v6i nong do tham thau nay c6 lam tang cam giac khat khong?

Tra 1oi: DO thAm thau tinh dwoc 1a 2 X 130 + 100/18 + 120/2.8 = 308. D6 thAm thau
tang do tang ure, ma ure khong phai la chat thdm thau hiéu qua. Do d6, ECF cta
bénh nhan khong wu triong va bénh nhan sé khong tang cam giac khat.

10. Bénh nhan dai thao duong c6 két qua xét nghiém sau: natri 140 mEq/L, glucose
900 mg/dl, BUN 28 mg/dl. Nong d¢ thadm thau nay thé hién dugc diéu gi? Bénh
nhan nay co tinh trang wu treong khong?

Trd loi: DO tham thau tinh duoc: 340. Pung vay, bénh nhan nay ¢6 wu truong, boi vi
glucose 1a mot chat thdm thau hiéu qua va c6 kha nang lam chuyén dich nudc.

23



Nguyén Thé Bao CTUMP — Nguyén Thé Thai CTUMP — Dang Gia Uyén CTUMP - Liéu Minh Huy UMP

11. Glucose déng gép bao nhiéu vao d¢ tham thdu trong vi du trén?

Tra loi: 900/18 = 50 mOsm/L.

12. Bénh nhan dang nam tai phong c&p cttu véi cac chi sS xét nghiém sau: natri
140 mEq/L, glucose 360 mg/dl, BUN 28 mg/dl, nong d¢ tham thau do dwoc la 360.
Tinh osmolal gap. Cac chat tan nao lam téng osmolal gap? Glucose dong gép bao
nhiéu vao viéc tdng osmolal gap trong treong hop nay?

Tra loi: DO tham thau tinh dwoc: 2 X 140 + 360/18 + 28/2.8 = 310. Osmolal gap la 50
(binh thuong thdp hon 10). Cac chat ngoai sinh c6 thé gay tang osmolal gap la
mannitol, ethanol, isopropanol, methanol, ethylene glycol va sorbitol. Chung ta can
nhiéu thong tin hon dé€ biét chinh xac dau 1a thu pham chinh. Glucose dong gop
360/18 = 20 vao ci dd tham thdu tinh duoc va do duoc va do d6 khéng anh hwong
dén osmolal gap.

13. Bénh nhan 42 tudi vdi nong do natri la 120 mEq/L. Ban hiéu nhu thé nao vé
co ché diéu hoa nuwdc trén bénh nhan nay? Va tong luong natri toan co thé ctuia
bénh nhan nay nhu thé€ nao?

Trd 10i: Nong d6 natri huyét thanh thap néi 1én rang cé su bat thuwong vé diéu hoa
nude. Vé muc tiéu 1am sang, r6i loan nong do natri, ca tang natri mau hay ha natri
mau, déu c6 thé duoc xem rang ching bat ngudn tit nhitng bat thuong trong diéu
hoa can bang ndi moi ctia nude. Su bat thuong vé ndng dd natri sé hudng ching ta
diéu tra d€ tra 10i cau hoi: tai sao sy diéu hoa nuwéc lai bat thwong? Trong truong
hop ha natri mau, c6 qua nhiéu nwdc so véi natri boi vi than khong bai xuadt nwdc
mdt cach hop ly. Nong dé natri khong cho chiing ta bat ¢t thong tin dang tin cay nao
vé tong lwong natri co thé rang né giam hay binh thuong.

Chung ta khong c6 bat ky thong tin nao vé kich thudce cia ECFV. Vi thé, ching ta
khong thé noi bat ky diéu gi vé liéu tdng natri cia bénh nhan ting, giam hay binh
thuong. D€ danh gia vé tong lugng natri ctia co thé, ta phai danh gia vé kich thudc
cua ECFV trén lam sang, boi vi thong sO nay duoc quyét dinh bdi tong natri co thé.
Céc dau hiéu cho thdy c6 su thiéu hut ECFV, tit d6 phan anh c6 giam tong luong
natri co thé, bao gom: giam do cang ctia da, niém mac kho, ha huyét ap tu theé, tang
nhip tim khi chuyén sang tu thé ding. Nguoc lai, cac ddu hiéu cho thady ¢ sy qua
tai vé ECFV, cho thay c6 su du thtra natri trong co thé bao gom: tinh mach c6 noi,
rale phdi, tran dich mang phdi, tiéng gallop S3, va tdt nhién la cling ¢ phu trudce
xuong chay.
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14. M6t bénh nhan nhép vién véi tinh trang phu nhiéu ¢ ban chan va bung bang.
Nong do natri trong mau bénh nhan la 140 mEq/L. Bénh nhéan nay c¢6 rdi loan vé
co ché€ diéu hoa nuedc, natri hay ca hai?

Tré 1i: O bénh nhan nay c6 rdi loan diéu hoa natri. Néu muc dich huéng vé giai
quyét cdc van d& & bénh nhan nay trén 1am sang, thi can can nhac dén kha nang co
bat thuong vé kich thudc ECFV do bat thuwong vé lugng natri co thé. Danh gid 1am
sang vé ECFV cho ta biét mot cach twong doi liéu tong luong natri co thé la tang,
giam hay binh thuong. O bénh nhan nay, rd rang c6 tang ECFV, biéu hién véi phu
¢ ban chan va bung bang. Vi thé, tong leong natri trong co thé ciing tang dang ké.
Cac tinh trang phu (nhu trong suy tim sung huyét, xo gan vdi bang bung va phu;
hdi chiing than hu) c6 thé duoc xem nhu ¢6 s tich ity qué nhiéu natri trong co thé.
Ttr d6 cho biét co rdi loan kiém soat natri.

Nong d6 natri méu cho ta biét cé rdi loan trong diéu hoa nwéc. Néu nhw nong dd
natri binh thwong, tiic khong c6 van dé dang ké nao trén lam sang trong viéc diéu
hoa nude. O bénh nhan nay c6 van dé trong viéc dao thai nude va c6 thé tién trién
dén ha natri mau néu nhap thém mot luong 16n nude, tuy nhién ndong do natri mau
lai binh thuong; chinh vi thé sé khéng biéu hién cac rdi loan dang ké nao vé mat 1am
sang trong diéu hoa thang bang nudc. Van dé quan trong & day can nhan manh la
khong can thiét phai han ché nuéc & nhitng bénh nhan ¢é suy tim sung huyét, xo
gan hay hoi chiing than hu néu nong do natri huyét thanh trong giéi han binh
thuong.

15. M6t bénh nhan nam ¢é néng d¢ natri mau la 125 mEq/L. Ban nhan dinh tong
lwgng natri trong co thé ctia bénh nhan nay nhw thé nao? Natri ctia anh &y cé
giam thap khong?

Trd 16i: Chiing ta khong thé khang dinh bt ctt diéu gi ddng tin cay vé tinh trang tong
natri co thé ctia bénh nhan khi chi dwa vao nong do natri mau c6 gia tri thap. Ching
ta khong c6 thém thong tin 1am sang nao vé tinh trang caa ECFV, vi thé ching ta
khong thé noéi bat ci diéu gi vé tinh trang tong natri co thé. Nong dd natri chi don
gian la mot nong do, khong phai tong luong do dwoc. Ban than nong d¢ natri khong
nodi 1én dwgc bat et diéu gi dang tin cay cho chung ta vé tinh trang cta tong luong
natri toan co thé. Nong do natri khong noi lén gi cho du tong luwgng natri co thé tang,
giam hay binh thwong. Trén lam sang, tong luong natri co thé cd thé dugc udce tinh
thong qua kich thudc caa ECFV boi vi lirgng natri toan co the€ la yéu t6 quyét dinh
chinh cua kich thudc ECFV.
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Bénh nhan nay c6 van dé vdi kiém soat nuée boi vi ¢d bat thuong nong do natri
huyét thanh. Nong d6 natri 125 mEq/L néi 1én rang nudc qua thira so véi natri trong
ECFV va do d6 c6 sy bat thuong trong viéc diéu hoa nurdc.

Tém lai: Bat thuwong ECFV c6 nghia la bat thuong tong luong natri co thé. Bat thuong
nong do natri c6 nghia la bat thuong trong sy diéu hoa nude.

16. Bénh nhan nam, 23 tu6i nhap vién vdi tinh trang phu chi, ran phdi va tiéng T3
¢ tim (T3). Nong dd natri cua anh ay 1a 120 mEq/L. C6 phai anh dy c6 van dé
trong viéc diéu hoa natri hay diéu hoa nudc hay ca hai?

Trd loi: Ca hai. ECFV tdng (rdi loan diéu chinh natri) cing véi nong d¢ natri bat
thuong (r6i loan diéu chinh nwéc). Bénh nhan ¢é van dé rat nghiém trong trong viéc
diéu chinh natri. Ta cé thé thdy bénh nhan c6 tinh trang qud tai ECFV (biéu hién voi
phti, ran phoi, T3) do tinh trang suy tim sung huyét va do d6 qua tai tong luong
natri trong co thé. Ha natri mau con chi ra réng 0 bénh nhan nay con ton tai sy bat
thuong vé diéu hoa nudce. Natri huyét thanh thap cd nghia la c6 qua nhiéu nuwde so
véi natri. Bénh nhan c6 bat thuong vé kha nang bai xuat nudc tiéu dé loai bo luong
nude du thtta. Do vay, can sit dung loi ti€u quai cling nhue han ché natri dé€ giam
téng natri co thé v bén canh d6 cling can han ché nwdc dé khac phuc tinh trang ha
natri mau.

17. Bénh nhan nhap vién vdi tinh trang giam d¢ cang cua da va nhip tim nhanh.
Ha huyét ap khi chuyén sang tu thé diing.Nong d6 natri mau la 130 mEq/L. Anh
dy c6 van dé vé diéu hoa natri, diéu hoa nuéc hay ca hai?

Tra 1oi: Ca hai. Panh gia 1am sang vé ECFV dai khai sé cho biét tong luong natri
trong co thé ting, giam hodc binh throng. O bénh nhan nay ta thay c6 giam ECFV.
Do d¢, tong lwong natri trong co thé bénh nhan giam. Sy thiéu hut ECFV trén 1am
sang do giam luwong 16n natri toan co thé. Ha natri mau do hién teong gitt nuwdc bat
thuong & than; luong nuedc qua nhiéu so véi natri vi than khong pha loang du luong
nudc tiéu dé bai xuat lwgng nwde du thira ra ngoai trong khi lwong nuwdc nhap vao
lai ti€p tuc tang. Bénh nhan nay cd cac réi loan 1am sang quan trong vé cd sy diéu
hoa natri 1an sw diéu hoa nwée. Ca ha natri mau va thiéu hut ECFV nén dwoc bu véi
dung dich NaCl dang truong. Dich truyén tinh mach sé duoc gidi thiéu & Chuong
2.
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18. Chat nao sau day sé€ lam tang nong d6 tham thdu do duwoc khi thém ching vao

dich ngoai bao?
Urea
Glucose
Sodium
Ethanol
Methanol
Isopropanol
Ethylene glycol
Mannitol
Sorbitol

Trd loi: TAt ca cac chat trén déu lam tang nong d6 tham thau khi duoc thém vao dich
ngoai bao.

19. Chat nao sau day sé lam tang nong do tham thdu tinh toan khi thém ching
vao dich ngoai bao?
Urea
Glucose
Sodium
Ethanol
Methanol
Isopropanol
Ethylene glycol
Mannitol
Sorbitol

Trd 16i: Chi c6 ure, glucose va natri nam trong cong thtec tinh nong d6 thadm thau. Do
dé, chi c6 ure, glucose va natri sé lam néng d6 tham thdu ting 1én khi dwoc thém
vao dich ngoai bao.
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20. Chét nao sau day sé lam tang osmolal gap khi thém ching vao dich ngoai
bao?
Urea
Glucose
Sodium
Ethanol
Methanol
Isopropanol
Ethylene glycol
Mannitol
Sorbitol

Tra loi:
OSM GAP = OSM(do dwoc) - OSM(tinh dwoc)

Ca ure, glucose va natri déu nam trong cong thitc tinh nong do tham thau. Ching
sé thém vao ca do tham thau tinh duoc va nong do thadm thau do dwoc va do do sé
khong lam thay doi osmolal gap néu duoc thém vao dich ngoai bao. Con nhiing hop
chat khac sé€ lam tang nong do tham thau do dwgc nhung khong lam tang noéng do
tham thau tinh dwoc, khi d6 sé lam tang osmolal gap.

Thuec t€ osmolal gap c6 y nghia lam sang quan trong. Methanol, ethanol,
ethylene glycol va isopropanol 1a nhiing loai rrou quan trong va phd bién gay ngd
ddc thuong thay trong phong cdp ctu. Tang osmolal gap c6 thé la manh m6i quan
trong chitng t6 cd sy hién dién ctia mot trong nhitng loai rieou nay.

21. Mttc GFR khoang bao nhiéu sé khién bénh nhan gap vin dé trong viéc dao
thai kali nhap mdi ngay? O mitc ndy, bénh nhan sé bt dau c6 can bing kali dwong
tinh, gay tang kali mau

Trd loi: Gidi han trén kha nang bai xuat kali ti 1é thuan mot cach twong ddi véi GFR.
Néu GFR binh thuong 100%, Lwong kali t6i da dwoc bai xuat mdi ngay 1a khoang 10
mEq/ kg can nang. Ttc 1a khoang 70 X 10 = 700 mEq ¢ nguoi 70 kg. Néu GFR giam
xudng con 50% muc binh thuong, lwong kali t6i da duwoc bai xuat c6 thé giam xudng
khoang 50% X 700 = 350 mEq. D6 chi la khoang wdc tinh leong kali duoc bai xuét
t61 da boi vi con ¢6 co ché€ bu trir nhu sé tang luwong kali bai xudt qua than va tang
luong kali mat qua phan nhu cach co thé tu bao vé chinh minh khéi tinh trang tang
kali mau. Néu GFR giam hon 20% mttc binh thuong, lwong kali bai xudt t6i da sé ha
thap xudng khoang 140 mEq/ngay (20% cua 700 mEq/ngay).
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Ché d¢ an trung binh khoang 1 mEq kali trén 1 kg can nang tiic khoang 70 mEqg/ngay
¢ nguoi 70 kg. V6i khau phan an 70 mEqg/ngay, GFR can giam con khoang 70/700 =
10% mtrc binh thuong triedce khi tang kali mau xay ra. Trén thuee t€, GFR thuong thap
hon mttc d6 khi co tang kali mau dua trén mitc nhap kali thong thuong. Tang kali
mau c6 thé tién trién trong bénh canh suy than nhe néu tang luong kali nhap vao
hay c6 tang thém lwong kali tiém an. Vi du, mot ngueoi cd ché d6 an nhiéu kali s€ c6
tang kali mau néu GFR suy giam. Mot bénh nhan véi GFR & mttc 15% so véi binh
thuong sé tién trién dén tang kali mau néu kali vuot khoang 15% X 700 = 105
mEq/ngay trong khau phan &n hang ngay. Nhu da dé cap o trén, d6 chi 1a khoang
udc tinh mtc kali toi da dwoc bai xuat.

M@t diém cin chii yf trén ldm sang, néu bénh nhin cd suy thin nhe dén trung binh ciing voi
tinh trang tang kali mdu, thi khong nén chi xem nguyén nhin cua tang kali mau la do suy
thdn don thuidn ma cin nd lyc tim kiém cic nguyén nhan khdc.

22. Co6 bao nhiéu kali trong ECFV & mot nguoi nam c6 can nang 70 kg?

Trd loi: Ban chat rat tinh t&€ cta sy phan bd kali qua mang t€ bao duwoc trinh bay ¢
phép tinh duwdi day:

TBW =0.6 X 70 kg =42 L

ECFV=1X42L=14L

Nong d¢ kali trong ECFV: 4.0 mEq/L

Tong kali trong ECFV: 4.0 mEq/L X 14 L = 56 mEq

Lwong kali tinh duoc trong toan bd ECFV (56 mEq) thap hon luwong kali chira trong
3 liéu KC1 20 mEq hodc thap hon lwgng kali cé trong 4 ly nuwdc cam ép! Tham chi chi
tang mot it kali ngoai bao ciing ¢é thé gay tang luwong 16n ndng do kali ngoai bao.
Hau qua ctia thém 56 mEq vao ECFV 1a nong d6 kali tang ttr 4.0 mEq/L t6i 8.0 mEq/L.
May man thay, nong dd kali ctia ching ta sé khong ting gdp d6i sau khi udng 4 ly
cam ép béi vi co ché can bang noi mdi sé duy tri si chénh léch 16n gitta nong dd kali
trong va ngoai t€ bao, do dé luong kali & ECFV sé khong tang cao.

23. Co6 bao nhiéu kali trong ECFV ¢ nguoi nit ndng 40 kg?

Tra loi:
TBW=05X40kg=20L
ECFV=»1X20L=6.7L
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Nong d¢ kali trong ECFv: 4.0 mEq/L
TSng kali trong ECFV: 4.0 mEq/L X 6.7 L =26.8 mEq
Lwong kali tinh duoc trong ECFV la khoang mgt liéu KCI b sung.

24. Tinh tong lwong HCO3- ¢6 trong ECFV 6 nguoi nt nang 50 kg véi nong do
HCO3- ngoai bao 1a 25 mEq/L.

Tra loi: TBW: 0.5 X 50 = 25 lit. ECFV xdp xi %5 cia TBW: 25/3 = 8.3 lit. Binh thuong,
HCO3- du trit 6 ECF la 25 mEq/L X 8.3 L = 207.5 mEq! Diéu nay twong tng voi
khoang 4 6ng NaHCO3 tiéu chuan.

Mbi ngay c6 bao nhiéu HCO3- duoc tai hap thu tai dng luon gan cta than, gia st
GFR la 100 ml/phut?

Trd 10i:Tong lwong loc = tong luong tai hap thu béi dng lwgn gan: 100 ml/phut X 1440
phat/ngay X 25 mEq/L = 3600 mEqg/ngay! Con s& nay gap khoang 17 lan bicarbonate
trong ECF.

25. D€ minh hoa mot phan vé tam quan trong trong kha nang dém ctia nuwdc tiéu,
phép tinh d6 pH sau day sé cho biét pH cua nudc tiéu sé la bao nhiéu néu nhu
khong duoc dém. Tac gia khong dat muc tiéu la ban phai biét cach tinh. N6 chi
duoc dwa vao cho muc dich minh hoa.

Binh thuong, lwgng ion H* bai xudt ra mot ngay xap xi 50-100 mmol/ngay va chinh
bang véi lwong acid ¢8 dinh dwoc tao ra do qua trinh chuyén héa thiic an. Gia dinh,
ion H* bai xuat la 100 mmol trong 24 gio, trong 1 L thé tich nudc tiéu, khi d6 d6 pH
trong nudc tiéu sé la:

pH = -log(H*) = -log(100 mmol/L) = -log(0.100 mmol/ml) =1

Trong that té du chi tudng twong néu pH la 1! So sanh pH =1 nay v6i pH trung binh
binh thuong ctia nudce tiéu 1a 4.5. Hé dém tiét niéu cho phép ting bai tiét ion H* 16n
(200-300 mmol / ngay) ¢ trang thai tang tai lwong ion H* ma khong lam giam déng
ké pH nudc tiéu. Co ché chinh dé than loai béd ion H* du thira ctia co thé'la béng cach
tang qua trinh tao mudi amoni (NH4") ¢ than. Trong cac tinh huéng ma khi c6 luong
ion H* du thita duwoc thém vao co thé, than sé dap ting bang cach ting san xudt va
bai tiét NH4".
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Chucong 2: Dich truyén tinh mach
Tinh chat va chi dinh

Trén 1am sang, ching ta sé d6i dién voi rat nhiéu loai tai va chai dich, moi loai lai c6
nhitng cai tén khac nhau nhw Saline 0.9% hay Saline 0.45% D5. Nhiing loai dich
truyén d6 chtta dung nhitng gi va stt dung cho nhitng muc dich nao? Hay nhé rang
mdi loai dich déu cé cach sit dung va nhitng chi dinh riéng biét. Muc dich chwong
nay la c§ gang mang dén cho ban doc cach ti€p can chung véi cau hoi: Loai dich nao
stt dung trong treong hop nao?

Mot s6 loai dich truyén TM phd bién duoc liét ké trong Bang 2-1. Mot s6 nhan xét
chung nhu sau:

Bang 2-1. Thanh phan dién giai ctia mét sé dich truyén T™M

Loai Glu Osm Na* cl Chi dinh Can trong
dich (gm/L) (mEq/L) | (mEqg/L) céach dung
D5 50 252 0 0 Cung cap nwéc | Do chira glucose
tw do. Dung mdi | nén co thé lam tang
truyén thudc. dwong huyét.
Khéng chra
Na* nén sé
khong gay qua
tai ECF.
NaCl 0 154 77 77 Cung cép ca Nhuoc truong voi
0.45% nwéc tw dova | huyét twong nén céd
Na*. Diéu tri thé gay ha natri.
tinh trang giam
ECFV co ap
suét thdm thau
mau tang
NacCl 0 308 154 154 Giup nang C6 thé gay qué tai
0.9% ECFV. Dich sau | ECFV & céac bénh
mo. nhan suy tim sung
huyét hay suy than.
Riger's 0 272 130 109 | Gilp nang C6 thé gay qua tai
Lactate ECFV. Dich sau | ECFV & cac bénh
mo. nhan suy tim sung
huyét hay suy than.
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NaCl 0 1026 513 513 Diéu tri ha natri | HOi chirng thodi hoa
3% mau nang c6 myelin thdm th4u;
triéu chirng. gua tai ECFV; tang
natri do diéu tri.

1) Dung dich chira mudi an — Sodium Chloride — Natri Clorua

Hay Saline ma trirong luc! ctia né gan bang véi huyét twong nén duoc goi la ding
truong. Thuong gdp la dung dich saline 0.9% va Ringer’s Lactate. Nhitng loai dich
nay thuwong duoc truyén voi muc dich nham nang thé tich dich ngoai bao — ECFV
(extracellular fluid volume). Nhin chung, thuong chudng duing nhitng loai dich ding
triwong hon la nhwgc trivong d€ nang ECFV. Céc dich truyén nhu D5 (Glucose 5%),
saline 0.45% va saline 0.45% D5 thi sé cung cap nudc twe do. Trong trueong hop suy
giam ECFV ma cung c&p thém nhiéu nuwdc ty do c6 thé dan dén ha natri mau.

Mot s6 dung dich saline dang truong c6 chita thém 5% glucose, nhur 1a D5 0.9%
saline va Ringer’s Lactate D5 gitup cung cdp thém mot lwgng nhé glucose (50 g/L).
Trong diéu kién binh thwong, duong sau dé dugc dwa vao trong t€ bao ma khong
lam anh huong dang ké dén duong huyét ctia bénh nhan. Vi du nhu cho truyén mét
lit saline 0.9% D5, chiing ta dang cung cap mot lit saline nong d6 0.9% vao ECFV va
50g glucose. Song, do duong duwoc van chuyén vao t€ bao nén két qua sau cung doi
v6i ECF chi la bo sung thém 1 lit 0.9% saline. Tuy nhién, d6i véi nhitng bénh nhan
dai thao duong — khi ma glucose khéng dwgc dwa vao t€ bao mot cach thuén loi thi
duong huyét co thé tang khi dung dich c6 chita 5% glucose.

Mot s6 truong hop ma saline 0.9% thich hop dé€ chi dinh:

e Giam ECFV trong moi truong hop — cac loai dung dich nhuoc treong c6 thé dan
dén ha natri mau trong treong hop ECFV giam.

e Bu dich sau phau thuat — dich truyén nhuoc truong cling c6 thé gay ha natri mau
O doi twong nay.

e Shock do moi nguyén nhan.

e Chay mau.

e Két hop vdi truyén mau — dung dich nhuoc treong sé gy vo hong cau.

e Bong

U Chil thich ctia dich gid: Khi nhic dén sy gidm lieong nuwdc twong doi so vdi cdc cht tan trong huyét twong,
sich siv dung thudt ngiv “hypertonicity” — cé nghia la tang triwong lwc (mdu) hay wu trwong. Nhuwng dé quy
doc gid quen thudc va dé hinh dung, chiing toi da lyea chon thudt ngir “ting dp lwc thim thdu” — c6 thudt ngi
diing phai la “hyperosmolarity” hay wu tham. Nhw vdy, vé mat 1y thuyét hypertonicityva hyperosmolarity khic
nhau nhw thé'nao? Moi quy doc gid tham khdo thém ¢ chirong 1
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2) Dung dich saline nhugc truong

Nhu: saline 0.45% c6 thé dugc xem nhu c6 50% thé tich la dung dich saline 0.9%
(normal saline hay saline dang truong) va 50% thé tich con lai 1a nuéc te do. Nhu
vay dung dich nay phu hgp dwgc dung véi muc dich vira mudn nang ECFV, vira
muon cung cap thém nudc te do. Nhitng bénh nhan nhuw thé thuwong vira c6 mat
dich ma vtra c6 ap sudt tham thdu mau tang (hodc tang natri mau hodc taing duong
huyét nang hoac ca hai). Khi truyén dung dich nay, Na+ sé€ gitip nang mtc ECFV,
trong khi d6 nuwdc sé gitp diéu chinh treong luwc ctia huyét twong. Cac dung dich
nhuoc treong sé cung cdp nude tie do — ¢6 thé dan dén ha natri mau. Vi thé can phai
theo doi sat nong do natri huyét twong. Dudi day la mot s6 treong hop ma dung
dich saline nhugc treong thich hop st dung:

e Tang ap suat tham thdu mau do tang duong huyét ndng (saline 0.45% khong chita
D5)
e Tang natri huyét di kem giam ECFV

3) Dung dich D5

Thuong dwgc dung d€ cung cdp nuwdc tu do va ¢ thé htru ich trong treong hop diéu
tri ting natri mau ning mién la khdng gay glucose niéu. Mot lit D5 cung cap 1 lit
nudce cho bénh nhan. Luwong nudc nay sé phan bd ca ECFV va ICFV, cung véi 50g
glucose ma thong thuong sé di vao té bao. Két qua sau cung con lai twong duong
cung cap 1 lit nwdc tu do cho bénh nhan. Khong dung nuwde tinh khiét d€ truyén TM
do gay tan huyét. D5 cling thuong dwgc dung lam dung méi pha thude. Mot loi
diém caa D5 1a khong cung cap Na* ma néu nhu khong can thiét cé thé gay qua tai
ECFV. D5 cling c6 thé dugc truyén véi toc do thap (10-25ml/h) d€ gitr kim luén TM
khong bi tac.

Mot s6 truong hop 6 thé dung D5:

e Diéu tri tdng natri mau ndng — theo doi sat duwong huyét va duwong niéu 6 bénh
nhan.

e Truyén thudc & nhitng bénh nhan khéng mac dai thiao duong.

e Chong tac kim ludn & nhitng bénh nhan qua tai ECFV — D5 khong chita Na*nén
khong lam tang thém ECFV nhiéu nhu cac dung dich saline.

e Néu kha thi, bu kali qua duwong udng la t6t nhat. Chi dinh bd sung kali duwong
tinh mach c6 thé dugc dung khi:

e Bénh nhan ha kali mau ndng, de doa tinh mang

¢ Bénh nhéan khong dung nap véi kali duong udng.

e Dung ¢ mtic liéu duy tri khi da tinh todn ky luong.
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4) Truyén kali dwong TM tiém an nhiéu ma&i nguy hiém do nguy co gay tang kali
mau cdp tinh (hay nhé 1a can bang kali gitta ndi-ngoai bao rat khé danh gia). Kali co
tinh kich tng v6i TM nén nong do K+ vuot qua 30 mEq/L dich truyén hay t6c dd
truyén qua 10 mEq/h thwong khong dwoc khuyén cao trong nhiing truong hop
khong cap ctu.

5) Mot trong nhitng danh gia rat quan trong nhung thuwong bi bo qua chinh la can
nang ctua bénh nhan. Moi bénh nhan duoc diéu tri vdi dich truyén duwong TM can
duoc kiém tra can nang moi ngay néu co thé. Can ning bénh nhan thay d6i dot ngot
c6 thé goi y vé bat thuong trong can bang dich ctia bénh nhan.

6) Nhin chung, nong d¢ dién giai, BUN va creatinine (Cr) trong mau nén duoc kiém
tra hang ngay & nhitng bénh nhan cé dich truyén TM d€ theo d&i. Nén kiém tra
thuong xuyén hon & nhitng bénh nhan truyén dich t6c d6 16n hay r6i loan dién giai
nang. Chi dinh diéu tri cho modi bénh nhan can duoc thuc hién ti mi va danh gia lai
mdi ngay. N6i chung, can ndng, dién giai, BUN va Cr can duoc theo doi mdi ngay o
moi bénh nhan ¢é truyén dich TM. M6t s6 bénh trang phd bién nhu giam chiic nang
than, suy tim sung huyét va bénh gan c6 thé anh hudng rat nhiéu dén ché do diéu
tri cho bénh nhan.

7) Mot diéu nita can can trong, nhiéu bénh nhan nhap vién vdi nhitng bénh canh
tiém tang kha nang lam taing ADH trong mau nhu: dau, bu6n nén, c6 cac can thiép
ngoai khoa va do thudc. Truyén cac loai dich nhwoc truong ¢ thé dua dén tich tu
nudc ty do qua miic va nguy co gay ha natri mau. Nhu cau dich truyén TM nén
duoc luong gia can trong o mdi bénh nhan va dich nhuoc treong khong nén duwoc
chi dinh thuong quy hay khi khong thé theo doi sat. Khi quyét dinh sit dung duong
truyén TM, dich truyén nén duoc st dung than trong va theo doi sat dién giai va
can nang (toi thiéu la hang ngay).

8) Ddi v6i nhitng bénh nhan c6 bénh man tinh, loan duwdng hay nghién ruou; ¢ thé
luwong thiamine (Vitamin B1) trong co thé cung véi cac loai vitamin khac va dién giai
tro nén thiéu hut. Truyén cac loai dung dich c6 chira glucose cho cac bénh nhan nhu
vay rat nguy hiém vi nguy co gay bénh niao Wernicke va dan dén céc tén thuong
vinh vién ¢ hé than kinh. Cht y bd sung thiamine trude khi chi dinh cac loai dich
nhu thé ¢ cac bénh nhan nghién reou hodc suy dinh dudng. Thuong st dung (d6i
vdi co so cua tac gid) mot loai ché pham (goi 1a “rally pack”) ¢ chira:

e 100 mg thiamine duwong TM
¢ 5mg folate (B9) duong TM
¢ 1 0ng multi-vitamin dwong TM
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Liéu thiamine c6 thé 1dp lai d€ dam bao nguon dix tr&t vitamine nay trong co thé
duoc phuc hoi. Chung ta cting nén danh gia nhitng bénh nhan nghi ngo loan
dudng dé tim cac dau hiéu thiéu Calcium (Ca), Phosphorus hay Magnegium (Mg)
— thuong it khi rd rang trong 2-3 ngay dau.

BAI TAP

Chon loai dich truyén TM thich hop nhat cho mdi treong hop bén dwéi:

1. Mot bénh nhan bi dau ngure dwgc nhap vao don vi cham séc mach vanh, khong
mic dai thdo duong. Sinh hiéu 6n dinh.

Ddp dn: D5 dé gitr duwong truyén. Mot lya chon thay thé khac la st dung mot lwong
nho heparin — goi 1a “heparin lock”.

2. Cling mot bénh nhan véi thong tin nhu trén nhung ltc nay huyét dong khong
on dinh. Bénh nhan huyét 4p gidm, mach nhanh va nhe.
Ddp dn: Saline 0.9%

3. Mdt bénh nhan mac dai thao duong véi cac triéu chitng: da niéu, thueong xuyén
khat nudc va cac ddu hiéu cho thay tinh trang giam ECFV mutc d6 nhe. Puong
huyét do duoc la 1600 mg/dL. Nong d¢ Na+ mau la 155mEq/L.

DPdp dn: Saline 0.45%. Bénh nhan c6 tinh trang giam ECFV cung véi tdng 4p sudt
thdm thdu mau. Dung dich saline 0.45% sé cung cap dwgc ca Na+ dé€ nang ECFV va
nudc tu do d€ diéu chinh ap sudt thdm thdu mau. Mot s6 nha lam sang c6 thé sé
dung saline 0.9% d€ 6n dinh ECFV trudc khi dung saline 0.45%.

4. Bénh nhan 35 tudi bi shock nhiém khuan.
Dadp dn: saline 0.9%

5. Bénh nhan xuat huyét tiéu hoa trén can truyén mau.

Ddp dn: saline 0.9%
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6. Mot bénh nhan déi thao dwong véi mic duong huyét 1300mg/dL, Na+ 150
mEa/L. HA 60/40 mmHe va nhio tim 120 1/o.

Dap dn: Saline 0.9%. Tinh trang khong on dinh vé huyét dong can duoc uwu tién hon
s0 v0i tinh trang tang ap suat tham thdu mau. Saline 0.9% nén duwoc truyén trudce (1-
2 lit cho t6i khi bénh nhan 6n dinh vé huyét dong), sau do6 saline 0.45% sé dugc dung
sau dé cung cap nudc ty do giup diéu chinh ap sudt tham thau mau.

7. Mot bénh nhan bi phti phdi, khong mac dai thao duong.

Ddp an: Tuong tu cau 1.

8. Mot bénh nhan 45 tudi, phtut phoi va phtt ngoai bién. Nong do Na+ mau: 130
mEq/L

DPdp dan: phu phdi va ngoai bién la dadu hiéu 1am sang cho thay tinh trang qua tai
ECFV. Diéu nay gay ra do tang luwong Natri trong co thé. Bénh nhan nay can duoc
giam lugng natri trong co thé qua d6 lam giam ECFV bang cach dung 1¢i tiéu va han
ché nhap mudi. Nong d6 Na+ huyét twong giam, cho thay co su tich tu nudc ty do
nhiéu hon twong d6i so véi Natri trong dich ngoai bao, do vay ciing can han ché
nhdp ca nudce. Boi vi D5 d€ duy tri duong truyén cé thé cung cadp nudc thém nude
te do nén treong hop nay nén dung heparin lock.

s
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Chucong 3: Ha natri mau

Nong d6 natri mau thdp (<135mEq/L) khong cho ta biét muc dich ngoai bao tang,
giam hay binh thuwong? Nhung né lai cho ta biét r::fmg: o su tich tu nwdc qua mrirc
so vdi natri, tiec 1a cd sw rdi loan vé can b?mg nudc.

Hiu hét cdc truong hop ha natri mdau la do suy giam chikc nang dao thdi nwdc cua thin cung
v6i lwpng nwdc nhip qud nhiéu. Khi natri mau ha nhanh, c6 thé lam xuat hién cac triéu
chitng ctia phtt ndo nhu lo mo, hén mé hay dong kinh. Néu cing mot mtec natri
nhung ha cham trong vai ngay, cd thé khong lam xuat hién cac triéu chiing trén. Khi
bénh nhan roi vao tinh trang ha natri mau c6 triéu chirtng, doi hoi cadc bac silam sang
can phai can thiép ngay lap tic. Nguoc lai, bénh nhan ha natri mic d¢ nhe hay
khong triéu ching thi c6 thé diéu tri dan dan.

NGUYEN NHAN GAY HA NATRI MAU

Hay nhé kiém tra nong d6 tham thau mau khi danh giad bénh nhan ha natri mau.
Trong dai da s6 treong hop, do thdm thdu mau sé€ giam (xem Bang 3-1), nhung c6
hai nguyén nhan dac biét gay ha natri mau véi d6 thdm thdu mau tang;:

e Ha natri gia

¢ Ha natri vdi trvong luc mau tang.

Bang 3-1: Nguyén nhan gay ha natri mau

Ha natri mau gia (hiém thay)
e Tang triglyceride mau nang
e Tang dam mau
Ha natri mau vé&i trirong lwve mau tang
e Tang dwong huyét nang
e S&r dung mannitol wu trrong
Ha natri mau vé&i trrong Iwvc mau giam
e Bénh than man (giam GFR)
e Gidm murc ECFV (tang tai hap thu nuwéc do ADH)
e CA4c bénh canh gay phu (tdng tai hap thu nuéc)
e S dung loi tiéu thiazide (&nh hwéng kha ndng dao thai nwéc cla than)
e SIADH: c6 su tang bai tiét hay tang tac dung ctia ADH (xem Bang 3-2)
o Noi tiét: suy giap hay suy tuyén thwong than
e Gidm lwong mudi nhap: ché dé an “tea and toast” hay uéng qua nhiéu bia.
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Céac bénh canh lam tang lwong nwéc nhap (cung véi giam kha nang dao thai
nwéc)

Chrng udng nhiéu tam ly

Nghién uéng bia

Cac hoat déng rén luyén swrc chiu dwng (nhw Marathon)
Ngé doc MDMA

Ha natri gia

Ha natri gia 1a treong hop it gdp — khi ma néng dd natri mau giam nhung d6 tham
thau hay truong liec huyét tirong van binh thuong. Nong d6 natri thap trong truong
hop nay la do phép do bi anh huong bodi cac thanh phan khéc trong huyét tuong
(triglyceride hay protein) — nén con goi 1a ha natri gia hay “nhan tao”. Thuong thay
trong 03 treong hop:

e Tang triglyceride mau nang (thwong phai tdng trén vai nghin mg/dL mdi anh

hudng dén phép do natri mau)
¢ Téang dam mau — thuong thay trong da u tuy (thwong phai tang >10 mg/dL)

D0 thdm thau mau do duogc trong truong hop nay khong bi dnh hiréng nhung d6 tham
thdu wdc tinh giam do gia tri natri mau giam. Nhu vay gia tri khoang trong tham
thau (osmolal gap) sé giam. Bénh nhan khong c6 nhitng dau hiéu ctia ha natri mau
thue su boi vi treong lyee mau khong bi anh hwong. Nhu vay diéu tri theo chan doan
ha natri mau la khong can thiét. Ha natri mau gia sé khong xay ra khi dung phép do
bang dién cuiec véi mau huyét twong khong pha loang. Ky thuat nay hién nay da
duoc dung pho bién, nén ha natri mau gia trd nén rat hiém thay.

Ha natri mau v@i truong luc mau tang

Ha natri mau vdi trrong mau tdng cling la mot nhém trueong hop dac biét, thuong
gdp trong tang duong huyét nang do dai thdo duwong khong dwoc kiém soat. Ha
natri mau véi treong lue mau tdng xay ra pho bién hon rat nhiéu so véi ha natri gia.
Nong d0 natri trong mau thap la do su di chuyén ctia nudce tir ndi bao ra ngoai bao.
Déc diém cua dang nay la ca truong luc huyét tuong va 6 thdm thdu mau do dwoc
déu tang. Duong la mot chat c¢d hoat tinh tham thdu. Vi vay, su tang cao cua nong
d6 dwong lam cho nudce di chuyén tir khoang ndi bao ra ngoai bao. Ttr d6 lam cho
nong do natri mau giam trong khi treong luwc ctia khoang dich ngoai bao tang. Binh
quan, [Na*] mau sé giam 1.6 mEq/L mdi 100 mg/dL glucose tang trén 100 mg/dL va
2.4 mEq/L mdi 100 mg/dL tang trén 400 mg/dL. D& chan doan ha natri mau véi
treong lic mau tang, duwong huyét phai tang rat nhiéu.
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Str dung cac loai dich chita mannitol wu treong ciing ¢6 thé gay ha natri mau véi
treeong lire mau tang. Tan suat xudt hién cua dang ha natri nay thap hon rat nhiéu
so voéi do tang duong huyét, mac du co ché cua hai dang nay la twong tu: mannitol
lam cho nuéc di chuyén tit ndi bao ra ngoai bao, lam giam noéng d¢ natri. 6 tham
thdu mau do duoc va treong lywc mau tang 1én, trong khi d6 tham thau wéc luong
lai giam.

Ha natri mau véi truong luc mau giam (ha natri mau “thuc su”)

Ha natri véi treong luc mau giam la dang pho bién nhdt. Nguyén nhan cua bénh
canh nay thuwong 1a sy phdi hop gitra suy giam chtrc nang thai nwdc cua than va
luong nude nhdp qua mic. Do nong d6 tham thdu mau sé gitp chan doan. Nhu da
dé cap, dé hinh thanh bénh canh nay can hai diéu kién:
e Gidm kha nang thai nudc cua than
¢ Luong nudc nhap khong thich hop
Trong diéu kién sinh ly, than sé dao thai luong nudc tich tu trong co thé b?!mg cach
tang thé tich nuwdc tiéu c6 nong dd tham thau thap. Vi vay, mau chot trong chan doan
ha natri mau c6 treong liec mau giam la chi ra nguyén nhan lam cho than khong thé
thai luong nuwdc du thira. Cung luc d6 la danh gia tat ca cac ngudn cung cadp nude
vao co thé bénh nhan. Than khong thé thai nwdc mot cach thich hop cé thé'la do:
e Giam d6 loc cau than (bénh than man hay ton thwong than cap)
e Giam murc ECFV
e Cacbénh canh gay phu: suy tim sung huyét, xo gan, hoi chiing than hu.
e Thudc loi tiéu thiazide.
e Hoi ching bai tiét ADH khong thich hop (SIADH) do nhiéu nguyén nhan (xem
Béang 3-2)
e Nhiing bat thuwong noi tiét: suy giam hay suy tuyén thuong than.
¢ Giam dang kélwong natri nhap (ché d6 an “tea and toast”). Cac chat dwong khong
giup cung cap dién giai.
e Céc bénh ly lam tang lwong nuwdc nhap. Co rat nhiéu tinh trang gay tang luong
nudc nhap, thuong cung vdi giam lwong natri nhap va giam kha nang thai nudc:
o Udng nhiéu do tam ly
o Nghién udng bia
o Cac hoat dong ren luyén stic bén (nhw marathon)
o Ng6 doc MDMA
Chi tim nguyén nhan lam giam kha nang dao thai nudc la chua day du, can phai
danh gia tat ca nhitng ngudn cap cung cdp lugng nudc nhap vao co thé bénh nhan,
bao gdm nhitng loai dich truyén TM va luwgng nudc nhap qua duwong tiéu hoa.
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Ha natri mau c6 thé xuat hién ¢ nhiing bénh nhan cé giam kha nang dao thai nudc,
mot khi da cung cdp dt lwong nude te do. Do d6, khi mac mot trong nhitng tinh
trang liét ké & trén, bénh nhan sé ding truedc nguy co ha natri mau, ddc biét la khi
c6 dung nhting loai dich nhuwoc truong hay tang lwong nudc nhap. Doi véi nhitng
bénh nhan nhu thé, 2-3(lit) dich nhwoc trvong da c6 thé khién natri mau ha ro.

Giam d0 loc cau than (ton thwong than cap hay bénh thin man)

D€ thai lwong nuede du thita bang cach san xudt va dao thai nwdc tidu cé dd tham
thau thdp, than phai c6 mtc loc cau than phu hgp. Néu nudc khong dwoc loc qua
cau than, thi ciing khong thé bi dao thai. Nhin chung, d€ cé thé anh hudéng dén kha
nang duy tri cAn bang nudc ctia than, GFR phai giam duéi 20% so véi muic co ban,
gia tri nay c6 thé cao hon ¢ nhitng bénh nhan ¢ tang lwong nwdc nhap di kem. Mot
ltu ¥ quan trong nita rang ha natri mau c6 thé 1a két qua ctia nhidu co ché khac nhau
trén cung bénh nhan. Khi c6 nhiéu yéu td tac dong, ha natri mau tham chi sé xuat
hién & mot mitc loc cao hon 20% so véi mitc co ban. Do vay, can phai can nhac tat
ca moi nguyén nhan cé thé gay ha natri mau, ngay ca khi da xac dinh dwgc nguyén
nhan rd rang nhat.

Gidm mirc ECFV.

Madc du ¢6 nhiéu nguyén nhan giy giam mtc ECFV, non 6i lam mat dich da day
cung véi sau d6 1a udng bu nhiéu nwdc, 1a nguyén nhan hay gap nhat gay ha natri
mau (nudc duoc hdp thu nhanh, ngay ca khi c6 nén 6i). Giam mitc ECFV nghiém
trong sé kich thich ADH bai tiét tir thuy sau tuyén yén, tir d6 gdp phan lam ha natri
méu. Ong luon gan téi hdp thu natri va nwdc véi ti 16 phit hop nén nhin chung nong
d6 natri niéu thap (<10mEgq/L) khi mirc ECFV giam. Con khi c¢6 nén va kiém chuyén
hoéa di kem, thi nong d0 natri niéu lai thuong cao >20mEq/L do natri bi dao thai cung
véi bicarbonate trong nudc ti€u. Tuy nhién, nong do chloride trong nwéc tiéu thi
giam. Tong luong nuwdc tiéu thap (<500ml/24h) va d6 tham thau nudc tiéu tang nho
vao hoat dong caa ADH.

D6 tham thau nwdc tiéu cao & nhitng bénh nhan bi giam thé tich cho thay hoat dong
noi tiét caia ADH — dong vai tro nhu mot yéu t6 bao vé co thé tranh khoi suy tuan
hoan. Néu bt lai du lwong dich mat bang dung dich saline 0.9%, ltic nay ADH sé
duoc giam tiét va do thdm thau nudc tiéu nhanh chdéng giam trd lai binh thwong.
D6 tham thau nudc tiéu giam phan anh viéc thai luong nuwdc twe do tich tu trong co
thé, khi d6 nong do natri mau sé trd vé binh thuong. Trong treong hop nong dd
Natri mau tdng qua nhanh c6 thé€ gay ra nhitng anh huong nghiém trong, dac biét
la hoi chiing huy myeline tham thdu. Chinh vi thé, phai can trong khi dé ra chién
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luwgc bu dich cho bénh nhan ha natri mau, dong thoi thuwong xuyén kiém tra nong
d0 natri mau dac biét la & nhitng bénh nhan c6 giam theé tich va d6 tham thau nudc
tiéu tang.

Cac bénh canh gay phu

Ha natri mdu c6 thé thdy ¢ nhitng bénh nhan suy tim sung huyét, xo gan hay hoi
chiing than hu. Ciing nhw moi nguyén nhan khac, ha natri véi d¢ tham thdu mau
giam do cac bénh canh gay phu cling gom 2 yéu t6 la: giam kha nang dao thai nudc
cua than va nguon nuwdc nhap khong thich hop. Phu la két qua cua viéc giam kha
nang dao thai natri. Do vay, ha natri mau & nhitng bénh nhan c6 phu la do sy giam
dong thoi ctia kha nang thai natri (gay qua tai ECFV va phu) cung véi dao thai nudc
(gay ha natri mau). Nong d¢ natri niéu thuwong thap (<10mEq/L) béi vi than khong
thé dao thai natri hop ly.

Stt dung lgi ti€u thiazide

O 6ng lwon xa, kénh dong van chuyén Na+/Cl- cotransporter tai hdp thu natri va
chloride trong dich lgc, lam cho dich loc loang di. Tac dung dwoc ly ctia nhém
thiazide la trc ché hoat dong cua kénh nay, lam cho kha nang lam loang nuwéc tiéu
ctua than bi anh hwong. Khi sit dung thiazide, bénh nhan cé nguy co ha natri mau,
dac biét 1a khi tang lwong nudc nhap. Loi ti€u thiazide ¢ thé gay ha natri mau
nghiém trong, lam xuat hién céc triéu ching cta phu ndo & nhitng bénh nhan 16n
tudi (ddc biét 1a phu nit), tang lwgng nudc nhap hay khi phoi hop véi nhitng nguyén
nhan khéc. Vi thé, cic bénh nhan cé tién st ha natri mau dwoc xac dinh 1la do nhém
thudc thiazides thi khong nén dung lai loai thudc nay. Loi tiéu thiazides ciing khong
nén dung ¢ nhitng bénh nhan ha natri mau vi nguy co anh huedng thém kha nang
thai nudc cua than khién cho tinh trang nay cang tram trong thém. Tém lai, nén
tranh dung nhém thudc nay & nhiing bénh nhan c6 tinh trang giam kha nang dao
thai niedc hay cd nguy co ha natri mau cao.

SIADH

Hay thtr teong twong néu nhu ADH van tiép tuc duoc bai tiét du do tham thau nuwde
tiéu da giam va ngudn nwdc nhap van duoc duy tri. Nudc van sé tiép tuc tich tu
khién cho noéng do natri mau giam xudng. Day chinh la co chinh gay ha natri trong
hoi ching bai tiét ADH khong thich hop (SIADH). Mot s& nguyén nhan dan dén
tinh trang nay (Bang 3-2)

¢ Nhitng bénh 6 hé than kinh trung wong

e Mot s6 bénh phoi

e Mot s6 khoi u c6 kha nang bai tiét ADH
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Tang bai tiet ADH ¢ tuyén yén khong lién quan nong d6 thdm thdu mau
e Gia tang tdc dung cia ADH trén than

¢ Giam thé tich nang

e Mot sO loai thudc

Moi t&n thuong & hé than kinh trung wong (u, nhiém trtng hay chan thuong) va
mot vai bénh ly o phoi (ddc biét ung thu phoi dang t&€ bao nhoé va lao phoi) cé thé
gay SIADH. ADH ciing c6 thé ting sau khi trai qua mot cudc phau thuat 16n. Mot
s6 loai ditgc pham ciing c6 thé gay SIADH bang cach ting bai tiét ADH tir tuyén
yén hay khuéch dai tac dung ctia ADH trén than. Khi cdc nguyén nhan nay duoc
diéu chinh, bénh nhan c6 thé sé trai qua giai doan da niéu ro rét khién cho nong do
natri mau c6 thé tang lén nhanh chdng, vi vay doi héi phai theo doi thuong xuyén.
Bang 3-2: Hoi chirng bai tiét ADH khong thich hep (SIADH)
Bénh hé than kinh trung wong
Ap-xe ndo
U néo
Viém mang nao
Xuét huyét dwdi nhén
Tu mau dwdi mang clrng
bét quy,
e Chéan thwong
Bénh phdi
e Viém phoi
e Hoi chirng nguy kich hd hap cap (ARDS)
e Lao phdi
Cac bénh do tan sinh
Ung thw phdi dang té bao nhd
Ung thw biéu md tuy
Ung thw biéu mb ta trang
Ung thw da day
Ung thw vang hong miéng
Ung thw niéu quan
Ung thw bang quan
Ung thw tuyén tién liét
Lymphoma
e Mét sb loai ung thw té bao trung mé
Buén non
Hau phau
bau
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Rén luyén strc bén
Thuéc
e Chdng trdm cam ba vong
e Carbamazepine
Chlorpropamide
Cyclophosphamide
DDAVP
Haloperidol
Ifosfamide
MDMA
Thubc gay mé
Nicotine
NSAIDs
Pc ché tai hap thu serotonin
Thiothixene
Thioridazine
Vincristine

Suy gidp va suy tuyén thuwgng than

Trong truong hop ha natri mau khong tim dwoc nguyén nhan, hay can nhac danh
gia hai bénh canh nay. Co ché gay ha natri trong hai bénh canh néu trén kha phuc
tap. Suy giap lam giam do loc cau than, giam thé tich dong mau hiéu qua va lam
tang bai tiét ADH (thong qua dp cam thu quan - doc lap véi do tham thau mau).
Nhiing yéu t6 nay lam giam kha nang dao thai nudc ctia than. Ha natri mau do suy
giap rat hiém gdp, chi gdp khi chirc néng giap da giam dang ké. Vi thé khi thay natri
mau ha trén bénh nhan c6 ting TSH, khong nén khang dinh rang suy gidp la nguyén
nhan duy nhat. Cang nhu cac treong hop khac, nén danh gia tat ca cac nguyén nhan
gay ha natri mau trén bénh nhan.

ADH c6 thé duoc bai tiét mot cach khong kiém soat, lam giam kha nang dao thai
nudc trong treong hop co thé khong c6 du glucocorticoid — thuwong gap trong suy
thuwong than thit phat (do khong c6 ACTH). Suy thuwong than nguyén phat ¢ thé
lam anh huong dén su bai tiét aldosterone, gay giam thé tich, diéu nay kich thich
ADH giai phong theo co ché doc lap voi do tham thdu mau.

Giam lugng natri nhap: ché do an “tea and toast”

Kha ning dao thai nuwdc ctia than ciing phu thudc vao mot s§ chat tan can thiét. O
nhting bénh nhan 16n tudi — chitc nang thai nwdc ctua than giam, ha natri mau c6 thé
xuat hién néu ché€ d¢ an khong cung cdp nhitng thanh phan gitp duy tri d6 tham
thau nudc ti€u (giam cung cdp dam hay mudi dn). D€ chdn doan nhiing treong hop
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nay, can khai thac thong tin vé ché dd an udng va tién hanh do tong lwong chat tan
trong nudc ti€u 24h. Trong trueong hop nay, tong lwong chét tan 24h sé giam so voi
ngudng binh thwong la 600-900 mOsm/24h. Nong dd natri mau sé tré vé binh
thuong néu cung cap du cac thanh phan trén bang cach tang cung cap dam va mudi
trong kh&u phan in, dong thoi giam lwong nurde nhap. O nhitng bénh nhan ha natri
mau do ché€ d¢ an (vi du nhw khau phan “tea and toast”), natri mau sé nhanh chéng
trd vé binh thuwong khi cung cap du cac thanh phan trén. Ghi nhé theo doéi nong do
natri mau thuwong xuyén dé€ dam bao [Na+] mau khong thay déi qua nhanh.

Cac bénh canh gay tang lwgng nwdc nhap

Mot s bénh canh c6 dac trung 1a lam thay d8i can bang nudc ctia bénh nhan theo
hudng tang luong nwdc nhap. Mdc du ¢ day ching ta dang mo ta ha natri mau do
tang lwong nuwdc nhap, nhung cac bénh ly nay thuong phai kem theo cac yéu t6 khac
nhu: giam cung cap mudi va giam kha nang dao thai nudc cua than. Bénh nhan cé6
thé roi vao ha natri ndng dan dén xuat hién nhiing triéu chitng ctia phi1 nao.

Chitng uéng nhiéu do tam ly

Déi khi ¢6 nhitng bénh nhan tam than nhap vién sau khi udng mét luwong 16n nwéc
gay ha natri mau. Do tham thau nudc ti€u 6 nhitng bénh nhan ha natri mau do uéng
nhiéu don thuan thuong thap. Nong dd natri mau sé som cai thién khi han ché€luong
nude nhap. Nén tranh st dung céc loai thudce c6 thé gay kich thich bai tiét ADH trén
nhing bénh nhan nhuw thé. Mot [an nita, xin nhic lai fAm quan trong cua viéc danh
gia toan dién cac nguyén co6 thé gdp phan gay ha natri mau & bénh nhan.

Nghién uéng bia

Bia - vé ban chét la mot dung dich c6 nong do chat tan thap, chu yéu la carbohydrate.
Khi chuyén hoa carbohydrate sé tao ra CO2 va nuéc — khong dong gop vao cac thanh
phén gitup duy tri d6 thdm thau nwéc tiéu. Khi tiéu thu mot lwong 16n bia, ha natri
mau c6 thé xuat hién do tang lwgng nudc nhap dong thoi giam cung cap cac chat
hoa tan trong nudc tiéu — do vay do thadm thau nudc tiéu thuwong thap. Mtc natri
mau bénh nhan sé trd vé binh thwong khi giam luwong bia tiéu thu va cung cap du
cac thanh phan tan trong nudc tiéu.

Cdc hoat dong rén luyén siic chiu dung (Ha natri mau ¢ van dong vién marathon)

Trong qua khtt, cac van dong vién tham gia nhitng b mon doi hoi stec bén nhu chay
dién kinh hay ba mon phdi hop duoc khuyén khich uéng méot lwong 16n nuwéc dé
tranh mat nwdc khi van dong. Céc hoat dong kéo dai doi hoi stec bén thuong kich
thich giai phong ra mot lwong 16n ADH khién cho bénh nhan cé nguy co roi vao ha
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natri mau. Vi thé, viéc khuyén khich uéng nhiéu nudc dugc can nhiclai & nhtng bd
mon nay. Khi natri mau ha nhanh (vi du nhu trong vai gio ¢ truong hop nay), saline
3% dugc can nhic st dung trong mot s§ phac d6 méi - dé tranh bién ching than
kinh gay ra do phu nao.

MDMA

MDMA c6 thé gay ha natri méu nang bang nhiéu co ché:

e MDMA kich thich trung khu khat

e MDMA kich thich bai tiét ADH

e Nhiing bénh nhan dung MDMA thuwong udng nhiéu nudc dé€ tranh mat nude
Cing nhu nhitng treong hop khdc, nhitng bénh nhan nay thuwong cé nhiing triéu
chting than kinh khi ha natri mau nang kém véi cac biéu hién ngd doc MDMA. Ha
natri mau nén dwoc can nhic khi danh gia mot bénh nhan tré tri gidc khéng 6n dinh,
nghi ngo lam dung cac chat kich thich.
Ha natri mau trong trieong hop nay, cing nhu cac truong hop khac do tang luong
nudc nhdp, sé€ dap ting nhanh chéng khi han ché luong nudc cung cap cho bénh
nhan, giai quyét nguyén nhan gay ting ADH va cung cdp du cac chat giap duy tri
d6 thdm thau nudc tiéu. Xin nhic lai, khong nén diéu chinh nong do natri mau qua
vOi vang — ¢6 thé lam xudt hién nhiing ton thuwong than kinh nghiém trong. Bénh
nhén can dwgc theo ddi ndng dd natri mau thuwong xuyén.

Nhimg bénh nhan c6 nguy co ha natri mau

Moi bénh nhan véi kha nang dao thai nudc cta than bi suy giam, nong do natri mau
sé giam khi cung cap mot lwong nudce ty do du 16n. Vi thé, cdc bénh nhan ¢ bénh
nén hay dang dung nhitng loai duwgc pham anh hwong kha nang thai nudc cta than
ludn ding treede nguy co ha natri mau khi stv dung céc loai dich truyén TM nhwoc
treong hay tiéu thu mot lvong nuwdce tu do du l6n. Céc treong hop thuong gap la
khi stt dung nhitng loai dich nhwoc treong va & nhitng bénh nhan dang nam hau
phau. Hau nhue moi nguyén nhan gay ha natri véi trerong Iwc mau giam da duwoc liét
ké trong Bang 3-1 va nhitng nguyén nhan dan dén SIADH & Bang 3-2 c6 thé dat
bénh nhan diing tredc nguyén nhan gay ha natri mau.

CHAN POAN HA NATRI MAU

Chung ta sé cung ban luan phuong phap tiép can chung khi bénh nhan c¢6 néng do
natri mau thap. Budc dau tién la kiém tra d¢ thdm thdu mau: Nong d6 tham thau
mau giam giap loai trir cdc nguyén nhan gay ha natri mau gia va ha natri mau voi
treong luc mau giam. Can tra 10i ba cau héi d€ gitp nha lam sang ti€p can t6t nhitng
treong hop ha natri mau:
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Thir nhat: C6 xuat hién cac triéu chimg niang cua ha natri mau véi truong luc mau
giam?

Néu c6, can khoi dong diéu tri cdp ctru, song song vdi cac thao tac danh gia khac.
Han ché nguon nude nhép cé thé tam thoi ngan chdan [Na*] mdu tié€p tuc giam.

Thu hai: Piéu gi lam giam kha nang dao thai nuéc cua than?

1.

=

Giam d6 loc cau than do ton thuong than cap (Acute Kidney Injury — AKI) hay
bénh than man (Chronic Kidney Disease — CKD). Kiém tra creatinine huyét
twong, tinh eGFR. Suy than ciing c6 thé la yéu td'khoi phit cac nguyén nhan khac
gay ha natri mau.

. Qua trinh tai hdp thu nudc & dng lwon gan:

Giam thé tich ECF:

e Tang tai hap thu nuéc ¢ 6ng lugn gan.

e Tang bai ti€t ADH - lam giam kha nang dao thai nudc cuia than.

e Non 6i hay cac nguyén nhan gay giam thé tich ECF, kem véi uéng bu nhiéu
nudc. Kham niém mac, nép véo da, tim ddu hiéu ha 4p tw thé.

e Néu ndng dd natri niéu thap (<20mEgq/L) cho thay co tinh trang tang tai hap
thu natri do giam m&c ECFV. D6 thdm thdu nudc tiéu co thé rat cao nho vao
tac dung cia ADH. Cac dau hiéu nay goi y cac bénh canh gay phu - khi ma
than tai hdp thu natri qua mec.

Cac bénh canh gay phu (suy tim sung huyét, xo gan hay hoi chiing than hu)

e Tang tai hap thu nudc ¢ ong lugn gan.

e Tang bai tiét ADH - lam giam kha nang dao thai nwdc cua than.

e Kham pht, bang bung, tran dich mang phoi dich thdm, dau hiéu qua tai tuan
hoan trén X-quang phoi, kham tinh mach canh. Téng phan tich nudc tiéu,
danh gia chitc nang gan.

e Nong d6 natri/chloride niéu thap cho thdy tinh trang tai hdp thu natri bat
thwong (suy tim sung huyét, xo gan, hoi chiing than hw)

Loi tiéu thiazide (dac biét & phu nt va nguoi 16n tudi).

SIADH: tang bai tiét hay hiéu lyc cia ADH gay tich tu nuwéc.

. Néi tiét: Suy gidp/suy chiic ndang thuong than. Thuong co triéu chirng 1am sang

0.

. Khong cung cap du cac thanh phan tan duy tri d¢ tham thau nudc tiéu: ché do

an “tea and toast”. Do luwgng chat tan trong nwdc tiéu 24h <600 mOsm
Cac bénh canh gay tang lwong nuwdc nhap (tang ADH va giam dao thai nwdc di
kem).

e Udng nhiéu do tam ly
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¢ Nghién udng bia
e Cac hoat dong ren luyén strc bén
e Ngo doc MDMA

Thir ba: C6 bao nhiéu nguén cap nuéc tu do cho bénh nhan ?

e Cacloai dich truyén nhuoc truong (D5, saline 0.45% D5, saline 0.45%).
e Thudc truyén pha trong cac dung dich nhuwoc treong.
e Cacloai dich truyén “duy tri” nhugc truong.

Han ché€t0i da lwgng nuedce cung cdp cho bénh nhan sé gitp nong do natri mau khong
giam thém. Néu bénh nhan xuat hién céc triéu chirng cta ha natri, nén cho bénh
nhan tam nhin hoan toan cho dén khi nguyén nhan va chién lugc diéu tri duoc dinh
10.

Bénh st

Khai thac cac goi y trang thai giam thé tich (ddc biét la non 6i). Khai thac tién st suy
tim sung huyét, hdi chiing than hw, suy thdn man, xo gan, st dung 101 tiéu thiazide
hay cac loai dugc phdm Bang 3-2. Tim cac yéu t6 nguy co dan dén ha natri méu, cha
y khau phan dam va mudi & nhitng bénh nhan 16n tudi.

Khong quén kiém tra cac loai dich truyén duoc dung trén bénh nhan: néu ha natri
mau xay ra sau khi nhdp vién, can kiém tra nhiing loai dich da duoc stt dung. Cac
loai dich nhuoc trwong thuwong duoc chi dinh trong truong hop: can bu ECFV, bu
dich hau phau déu c6 nguy co gay ha natri mau. Can ngung ngay cac loai dich nay.
Ghi nhé hai yéu td can thiét dé hinh thanh tinh trang ha natri mau véi truong luc
mau giam:

¢ Suy giam kha ndng dao thai nudc cua than.

e Ngudn cung cap nudc tu do.

Kham lam sang

Can cht y tim nhitng dau hiéu cta tinh trang giam thé tich ECF (nép véo da mat
cham, niém kho, ha 4p tu thé) hodc qua tai ECF (tinh mach c¢6 ndi, ran phoi, tran
dich mang phoi, bang bung, tiéng T3, phu tredc xwong chay). Panh gia ECFV trén
1am sang kha dé dang khi bénh nhan cé pht rd, nhung ciing c6 thé kha khé khan
khi bénh nhan c6 mtc ECFV binh thwong hay chi giam nhe. C6 thé st dung dung
dich saline 0.9% dé danh gia ECFV, nhung phai theo doi sat: néu rdi loan la do giam
ECFV, nong d0 natri sé sém tro lai gia tri binh thwong sau khi truyén bu du dich.
Chi dinh nhiing can lam sang phan tich chitc nang noi tiét twong tng khi cé cac ddu
hiéu goi y suy gidp hay suy tuyén thwong than.
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Can lam sang

D6 thdm thdu mau giam sé loai trir ha natri gia va ha natri véi truong luc mau tang.
Do d¢ tham thau niéu sé gitup danh gia kha nang thai nwdc cta than — tao nudce ti€u
v6i do tham thau thap. Vi du, bénh nhan c6 mau nudc tiéu véi dd thAm thau
200mOsm/L ¢6 chirc nang thai nudc t6t hon mau 600mOsm/L. Nong do natri niéu
d6i khi cling ¢6 ich — néu c6 gia tri thap (<20mEq/L) goi y tinh trang tang tai hap thu
natri & 6ng lwon gan khi ECFV giam, suy tim sung huyét, xo gan, hoi chitng than
hu.

Déi khi, rat khé dé phan biét bénh nhan giam véi ECFV va SIADH trén 1am sang.
DPay cling la mdt treong hop ma ching ta ¢ thé dung saline 0.9% dwéi su theo doi
sat sao dé€ phan biét. Néu nguyén nhan la do giam ECFV, néng d0 natri mau sé sém
khoi phuc lai binh thwong, nhung khong thay doi nhiéu trong truong hop SIADH.
Nhung vi nguy co gay qua tai ECFV, nén saline 0.9% khong duoc khuyén cao st
dung thuong quy d€ chan doan cac nguyén nhan gay ha natri mau.

PIEU TRI HA NATRI MAU

Muc dich trong diéu tri ha natri mau gom dwa natri mau hwong vé gia tri binh
thuong, tranh thay déi natri mau qué nhanh va diéu tri nhitng réi loan ECFV di kem
(Bang 3-3). Diéu trj cu thé nham vao nguyén nhan anh hudng t6i kha nang thai nwdc
cua than. C6 nhiing truong hgp, chan doan, danh gia va diéu tri ha natri mau can
duoc thuc hién dong thoi.

Khi ha natri mau nang cd triéu ching, bénh nhan can duoc diéu tri cap ciru dé tranh
nhing bién chiing than kinh ndng do phu nao. Nguwoc lai, nhitng truong hop ha
natri nhe hay ha cham qua nhiéu ngay, c6 thé chi lam xudt hién nhiing triéu chiing
nhe hay thdm chi khong triéu chiing. Diéu tri lam tang natri mau qué nhanh cé thé
dan dén nhiing ton thwong than kinh nghiém trong goi 1a hdi chitng hity myelin do
tham thiu.

Ha natri mau c6 nghiém trong hay khong — phu thudc vao mtrc d gidam ctia ha natri
va thoi gian ma r6i loan nay hinh thanh. Natri mau ha nhanh r&t nguy hiém, doi hoi
chién luoc diéu tri sém. Khi néng do natri mau giam dang ké trong mot khoang thoi
gian ngan, thé tich dich ndi bao sé nhanh chéng tang 1én khi nudc sé di chuyén theo
gradient nong d6 thadm thau. Diéu nay lam cho thé tich cac t€ bao nado tang lén gay
bénh canh pht nao vdi cac triéu chiing lu 1an, 1o mo, hon mé, dong kinh hay tham
chi t& vong.

Da s8 cic truong hop ha natri mau dién tién qua mot khoang thoi gian khé dai,

thuong 1a vai ngay. T€ bao nao ¢ du thoi gian dé€ thich nghi véi su giam cuaa do
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thdm thdu mau bang cach van chuyén natri, kali hay céc chat tan khac ra bén ngoai
t€ bao. Syt van chuyén nay gitup giam nong d¢ tham thau ndi bao va han ché€ sy di
chuyén ctia cac phan tir nuwde vao bén trong. Nho vao hoat ddng van chuyén mang
tinh thich nghi nay, ma phui nao khong xay ra r6 rang nhw trong treong hop ha natri
mau cdp tinh. Ha natri mau man du khong gay cac triéu chiing dir ddi nhung ciing
c6 thé gay nhitng thay d6i nho, khé phat hién trong tri giac, kha nang nhan thitc hay
r0i loan trong dang di, khién bénh nhan diing trudc nguy co nga va chan thuong.

Muc tiéu diéu tri danh cho ha natri man khong triéu chiing (hay triéu ching nhe)

nén thuc hién cham rai va can than. Vi vang nang murc natri mau ¢ nhitng bénh

nhan nay cé thé khién nwdce di chuyén ra khoi té€ bao qua nhanh lam tén thuong hé

than kinh, goi la hoi chirmg hily myelin do thdm thiu (osmotic demyelination

syndrome — ODS). Triéu chiing ctia ODS c6 thé biéu hién dan trong mdt vai ngay

sau diéu tri, gom nhitng thay doi vé tri giac, dong kinh, réi loan nudt, giam thi luc

hay ndng né hon la liét t& chi. Tuy khéng phd bién nhung ODS c¢6 thé d€ lai nhitng

di chitng sudt doi.

C6 thé thdy bénh nhan ha natri mau ding trudc nhiéu nguy co xudt hién nhiing

triéu ching than kinh ndng né.

¢ Ha natri mau cap c6 nguy co gay phu ndo néu khong sém duoc diéu chinh.

¢ Bénh nhan ha natri mdu nang, cé triéu ching cling c6 nguy co roi vao ODS néu
nhue muc tiéu diéu tri qua cao hay toc d¢ diéu tri qua nhanh.

¢ Nguy co gay ODS cao khi nang néng dd natri médu qua nhanh & nhiing bénh nhan
ha natri mau man tinh khong triéu chitng hay triéu chitng nhe.

¢ Khi nguyén nhan giam thai nuwéc duoc giai quyét, nong do natri mau co thé tw
thay doi. Mot khi nguyén duoc xac dinh va diéu tri thanh cdng, bénh nhan sé trai
qua giai doan thai nuwdc. Nong dd natri ting nhanh qua mtc ¢6 thé xay ra trong
giai doan nay, khién cho ODS c6 thé xay ra. Can theo d6i bénh nhan sat sao cung
v6i kiém tra nong d§ natri mau thwong xuyén.

e Toém lai, ODS c6 thé xay ra khi diéu tri lam thay d6i qua nhanh hay qua mtc
truong hop ha natri mau nang c6 triéu ching va ca treong hop natri mau ha man
tinh, khong triéu ching.
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Bang 3-3: Piéu trj ha natri méau

Nguyén nhan

Diéu tri

Ghi chad

Ha natri gia

Khong can thiét

Hiém thay. Triglyceride mau
thwdng tang trén 5000 mg/dl,
protein mau tang trén 10 gm/dl (da
u tay)

Ha natri mau véi trwong
Ivc mau tang, thwong
gap trong tang dudng

Saline 0.9% cho dén khi
huyét déng 6n dinh, sau do
dung saline 0.45%

Day la tinh hudng duy nhét c6 thé
dung cac loai dich nhwoc trirong.
P6 thadm thau do dwoc va tinh

huyét nang todn déu tang ré do tang dwong
huyeét.
Suy than Han ché nwéc Chi han ché nwéc khi cé ha natri

mau.

Giam thé tich ECF

Saline 0.9%

Thuwong gap trong bénh nhan non
0i. Can bu cung vai kali.

Céac bénh canh gay phu

Han ché ca nwéc 1an mudi,
str dung lgi tieu dé gidam phu

Chi han ché nwéc khi cé ha natri
mau

Loi tiéu thiazide

Ngirng thuéc. BU natri
(thwong bang dwong uong)
cung voi kali. Diéu tri ha kali.

Thiazide khéng nén dung trén
bénh nhan cé ha natri mau.

chirc nang thwong than.
Dung saline 0.9%

Tang ADH Han ché nwoc. Tim va diéu | Néu kha nang thai nwéc bj giam:
tri nguyén nhan. nang, co thé bod sung NaCl dé bo
sung dién giai hay dung
demeclocycline dé doi khang
ADH.
Suy giap Diéu tri triét dé 1a héi phuc
chirc nang giap trang.
Suy thwong than Diéu trj triét dé 1a héi phuc R6i loan dién giai thworng gép nhat

la ha natri mau.

Ché d6 &n “tea and
toast”

B sung cac chét hoa tan can
thiet, giam lwgng nwédc nhap
khi qua tai.

Cha yéu gap & nhirng bénh nhan
I&n tudi.

Piéu tri ha natri mau man

Chién lwgc diéu tri ha natri mau man tinh, khong triéu chiing can dua trén dac diém
nhitng nguyén nhan dan dén tinh trang nay. Han ché& nudc t6i da cé thé gitip natri
mau khong gidm thém trong mot vai gio, cho phép danh gia chinh xac hon. Hay ghi
nhé rang ngudn nudc nhap khong phti hop va giam kha nang thai nuée 1a hai digu
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kién can thiét d€ ha natri mau hinh thanh. Néu han ché nudc hiéu qua, néng do natri
mau sé tam thoi on dinh, bat k€ nguyén nhan. Han ché€ nuwéc nhdp tro nén khong
phtt hop trong truong hop giam ECFV, ha natri do loi tiéu thiazide, suy gidp hay
suy thuong than, nhung cé6 thé dong vai tro 1a mot phwong phap 6n dinh tam thoi
khi nguyén nhan ha natri mau chwa duoc dinh rd. Do vay, trong mét s truong hop
natri mau ha nhanh chuwa rd nguyén nhan, han ché nudc nhap sé tam thoi gitp nong
d0 natri mau on dinh cho doi xac dinh chan doan va khoi dong diéu tri.

O nhtng bénh nhan v niéu do mét chirc ndng than, natri mau c6 thé ha nguyén
phat khi ma leong nuwdc udng vao vugt qua luong nuede mat khong nhin thdy. Trong
treong ha natri méau lién quan suy chitc nang than, diéu tri thich hop la cho bénh
nhan han ché€lwong nudc nhap. Loc mau cap cteu dugc chi dinh trong nhitng truong
hop ha natri médu cap, c6 triéu chiing — thwong thay khi bénh nhan vo niéu nap mét
luong nuée 16n trong thoi gian ngan.

bung dau trong chién luoc diéu tri ha natri mau do nhiing bénh canh gay phu cling
1a han ch& lwong nudc nhap — sé diéu chinh rdi loan can bang nudc (nguyén nhan
ha natri). Loi tiéu quai va han ch€ mudi diéu chinh rdi loan do tich tu natri qua murc
(nguyén nhan gay phu). Khong can han ché nudc nhap khi khong c6 ha natri mau.
Chéng chi dinh loi tiéu thiazide ¢ bénh nhan ha natri mau, ké ca & nhirng bénh canh
gdy phu. Loi tiéu thiazide giam kha nang lam loang nudc ti€u cua than va ¢ thélam
ha natri mau ndng thém.

Nhéc lai mot Ian nita rang: han ché nudc nhap la khong can thiét khi bénh nhan
khong co tinh trang ha natri mau. Néu chi ¢6 phu (qua tai ECFV), chi can han ché
natri. Khi phu song song véi ha natri mau, can han ché ca nude va mudi.

Khi c6 tinh trang giam thé tich ECF, can bu lai luong dich mat bang saline 0.9%.
Trong truong hop nhu vay, than tang tai hap thu natri khién cho néng d6 natri niéu
giam thap (<10mEq/L). Ca ha natri mau va giam thé tich ECF déu sé dap tng voi
saline dang trirong, gitip ndng d6 natri trd lai binh thuwong va ECFV dwoc hdi phuc.
Can diéu chinh véi tdc d phu hop dé€ tranh ODS, dac biét & nhiing bénh nhan ha
natri mau man tinh khong triéu chitng hay triéu chiing nhe - dién tién qua nhiéu
ngay. Khi ECFV duoc khoi phuc bang saline 0.9%, nong d6 natri huyét tuong sém
trd lai binh thuwong. Ghi nhé theo doi nong d6 natri mau thuong xuyén dé€ tranh
ODS.

Khi ECFV duoc khoi phuc nho saline 0.9%, su bai tiét ADH sinh ly sé giam, lac nay
bénh nhan c6 thé xuat hién giai doan loi niéu nuwdc (water diuresis) — dat bénh nhan
diing truede nguy co do tham thdu mau giam qua nhanh gay ODS néu khong duoc

51



Nguyén Thé Bao CTUMP — Nguyén Thé Thai CTUMP — Dang Gia Uyén CTUMP - Liéu Minh Huy UMP

theo d&i nong dd natri mau thuong xuyén. Nhitng bénh nhan dé roi vao bién ching
ODS: ngudi cao tudi. phu nit, suy gan, hay c6 bénh nén cé san. Khi diéu tri lam ting
natri mau qua nhanh, nhiéu chuyén gia khuyén cdo st dung saline 0.45% hodc D5,
phoi hop véi DDAVP — mét chat teong tw ADH dé€ lam cham hay dao nguoc qua
trinh nay. Nhitng treong hop ha natri mau man tinh khong triéu ching do giam
ECFV véi muc natri mau rat thap, thiét 1ap chién luoc diéu tri doi hoi kinh nghiém
ctia nha lam sang d€ tranh thay d6i natri mau qud nhanh, gay ODS.

Diéu tri ha natri mau th phat do st dung lgi tiéu thiazide thi can cho ngung thudc
va tang luong mudi nhap. Co thé co thiéu hut kali co thé va doi héi can phai tri liu.
Khéng nén cho dung lai thiazide trén nhitng bénh nhan nay dé phong nguy co ha
natri mau. Trong treong hop SIADH, han ché€ lvgng nude nhép sé tam thoi on dinh
mtutc natri mau, cho phép danh gia tim nguyén nhan va thiét lap diéu tri. Moi loai
duoc pham lam anh hudng chitc nang thai nudc déu phai dwoc ngirng (Bang 3-1 va
3-2). biéu tri phu thudc vao suw c6 hay khoéng cé triéu chiing. Khi natri mau ha do
giam kha nang dao thai cta than, lac nay can tang bo sung luong mudi hay doi luc
stt dung thém chat d6i khang ctia ADH nhu demeclocycline. Diéu tri dic hiéu nham
vao muc tiéu loai bo nguyén nhan gay SIADH.

Natri mau tu diéu chinh va nguy co ODS

Khi kha nang dao thai nwdc cta than duoc khdi phuc, ha natri méau c6 thé ty thoéi
trién — bat ké nguyén nhan. Bénh nhan c6 nguy co roi vao ODS néu nhu mttc natri
mau tu thay d6i qua nhanh. Vi thé, cha y theo ddi sat bénh nhan va thuwong xuyén
kiém tra nong do natri mau. Cé mét s6 nguyén nhan dac biét ma khi dwgc giai quyét
thi bénh nhan c6 nguy co cao roi vao ODS. Ngoai ra, cling cé mdt sd tinh trang khién
cho ODS dé xuat hién hon.

Natri mau cé thé bién d6i nhanh trong treong hop:

e Xuat hién triéu ching nang ctia ha natri mau.

e NoOng d6 natri mau thdp hon 105 mEq/L

¢ Giam thé tich ECF

e MDMA

e Ha natri hau phéu

e Ché&d) an “tea and toast” khi da cung cap du cac chat tan can thiét

¢ Sau khi ngung loi tiéu thiazid néu nguyén nhan la do no

e Cacnguyén nhan gay SIADH c6 thé hoi phuc, ddc biét 1a do thudc

e Nghién udng bia, khi ngting udng bia va cung cap da chat tan can thiét

Bénh nhan c¢é nguy co cao xudt hién ODS:
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¢ Ha natri mau man

e Nghién reou

e Loan dudng

e Bong

¢ Ha kali mau

Khi natri mau hdi phuc qué nhanh, nhigu y kién cho rang c6 thé dung dung dich D5
két hop voi DDAVP — mot chat twong tw ADH, d€ lam cham hay dao nguoc két cuc
nay. Cac khuyén cdo diéu tri nhitng trueong hop natri mau khoi phuc qua nhanh van
dang duoc ti€p tuc mo rong. Vi thé, khuyén cdo gitp thiét ké chién luoc diéu tri
trong truong hop natri mau tu khoi phuc hay khoi phuc do diéu tri qua nhanh khong
nam trong muc tiéu cua tai liéu nay. Moi quy doc gia tim doc thém khuyén cdo hién
thoi.

C6 thé thay rang, bénh nhan ddi mat véi nhiéu nguy co trong qud trinh diéu tri ha
natri mau. Vi thé, chién lwgc diéu tri cac trvong hop ha natri phtrc tap nhu: [Na+]
mau dwdi 120mEq/L; cé triéu chitng nang; can tham khao y kién ctia nhitng chuyén
gia c6 kinh nghiém ngay tir dau.

Diéu tri ha natri mau cap, co triéu chimg

Chién lugc diéu tri ha natri mau cdp, cé triéu chitng nang da va dang thay doi sau

nhiéu thap ky qua. Nhu da dé cap o trén, khuyén cao xay dung diéu trji chinh xac

nam ngoai muc tiéu ctia tai liéu nay. Mot s6 khai niém chung va nhiing luu y vé tinh

an toan trong diéu tri duoc trinh bay bén dudi.

Bénh nhéan ha natri méau cédp, c6 triéu chirng ndng (lo mo, hén mé, ddng kinh) can

duoc diéu tri cap cttu va theo doi lién tuc. Han ché toi da lwong nudc nhap du khong

thé giai quyét hoan toan cac triéu chiing cua phu ndo nhung tam thoi gitp natri mau

khong giam thém. Saline wu truwong dwoc chi dinh trong treong hop ha natri mau

cap ctru voi cac triéu ching than kinh trung wong nhu: giam tri giac, ddng kinh hay

cac dau hiéu cua tang ap luc ndi so. Natri mau c6 thé giam nhiéu va nhanh véi moi

nguyén nhan gay ha natri mau da dé cap ¢ trén khi luong nudc nhap du 16n.

Mot s6 nguyén nhan gay ha natri mau nang thuong gap:

e Giam theé tich ECF (thuong th phat do non kéo dai kem udng bu nhiéu nudc)

e Truyén dich nhuoc treong (D5, saline 0.45% D5 hay saline 0.45%) hay nudi an
qua &ng thong trong giai doan hau phau hodc c6 giam thé tich ECF di keém.

e SIADH cung vdi lwong nudc nhap qua mtre.

e Ubng nhiéu tién phat dan téi ngd doc nuede & cac bénh nhan tam than.

e Ngo doc MDMA

¢ Ha natri trong cac hoat ddng ren luyén strc bén.
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¢ Nghién udng bia
Saline wu trueong (saline 3%)

Trong truong hop ha natri mau lam xudt hién cac triéu chiing ctia phu néo, c6 thé

stt dung dung dich saline wu treong dé€ tam thoi giam nhe tinh trang nay nho vao

kha nang kéo nudc ra khoi t€ bao ndo. Diéu tri ha natri mau cap, co triéu chiing can

thoa hai muc tiéu chinh:

e Nhanh chéng giam bét cac triéu chiing va ton thuong than kinh gay ra do phu
nao, bang cach tang nong d6 natri mau khoi dau khoang 4-6 mEq/L

e Tranh lam ndng d§ natri mau thay doi qua nhanh, gay ODS

Muc dich chinh khi stt dung saline 3% trong truong hop ha natri mau cap ¢ triéu

chiing khong phai la dé€ khoi phuc nong d¢ natri mau tré lai binh thuwong ma la giap

lam b6t pht ndo va tranh cac bién chirng than kinh. Muc tiéu nay thuong c6 thé dat

duoc khi ting nong d6 natri mau khoang 4-6mEq/L.

Str dung saline wu trirong can can trong, tuan thu nhitng huéng dan gitp dam bao

an toan cho bénh nhan. Nén c4 thé héa diéu tri cho tirng bénh nhan va diéu chinh

cho pht1 hop véi bsi canh 1am sang. Mot s6 huwéng dan chung nham dam bao an

toan khi sit dung saline uwu trwong dé€ diéu tri phu ndo va tranh ODS duoc liét ké

bén dudi:

e Chi st dung khi bénh nhan cé nhitng triéu chitng nang. Nhitng bénh nhan triéu
chiing nhe hay khong triéu chitng khong nén truyeén saline 3%.

e Khong nang natri mau qua 4-6mEq/L, ngudng nay la du giup giam bét phu nao.
Mot khi cdc triéu ching cai thién, can ngung saline wu truong.

¢ Khoéng nén nang natri mau qué 6-8mEgq/L trong 12 gio dau.

e Khong nén nang natri mau qua 10 mEq/L trong 24 gio dau.

¢ Dacbiét than trong khi bénh nhan c6 nhitng yéu t6 nguy co ciia ODS

e Khi triéu ching cai thién, can ngung saline vu treong va thi€t ké chién luoc diéu
tri nham vao nguyén nhan dan dén ha natri mau.

¢ Theo doi néng do natri mau thuong xuyén d€ tranh thay doi qua mue.

Mot s6 Tuu :

Mot s6 chuyén gia dé nghi sit dung tit mot dén ba liéu saline 3% 100mL d€ nang
natri méu khoang 4-6 mEq/L. Ngoai ra c6 y kién cho rang nén stt dung DDAVP ciing
v6i saline 3% d€ tranh giai doan thai nwdc ctia than giap natri mau khong tu thay
ddi qua nhanh. Tuy nhién phuong phéap st dung két hop nay van con twong ddi
moi mé va thiéu kiém chiing phtt hgp. Con nhiéu diéu can duoc nghién cttu thém
trong cong tac quan ly nhitng treong hop ha natri mau cé triéu chitng nang.
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Mot Tan niva, diéu tri ha natri mau c6 triéu chiing ndng la mét linh vuc hira hen c6
nhiéu thay d6i, vi thé ma quy doc gia can tham khao thém nhiing khuyén cdo cap
nhat nhat dé€ cé thiét ké chién lwgc phu hop.

Chat d6i khang ADH

Cac chat do6i khang ADH kich thich qua trinh thai nuwdc, qua d6 1am téng nong do
natri trong mau. Nhitng chat nay tot nhat nén dwoc sit dung bdi cac chuyén gia c6
kinh nghiém. Vai tro ctia nhitng chat doi khang ADH dé€ diéu tri ha natri mau man
da c6 nhiéu thay ddi vugt bac trong nhirng thap ky qua nho vao nhiing kinh nghiém
dtic két duoc tir 1am sang. Khi chién lugc didu tr nham vao nguyén nhan ctiia SIADH
khong hiéu qua, nhiing chat d6i khang ADH c6 thé dung nhu mét lwa chon thit hai.
Chat d6i khang ADH ciing c6 thé duoc dung diéu tri ha natri mau trong suy tim
sung huyét khang tri. Nhom nay khong dwgc khuyén cao trong diéu tri ha natri mau
cap nguyén phat boi vi hiéu lyc khong thé lwgng gia trede duge. Khuyén cao cu thé
huwéng dan st dung céc chat ddi khang ADH van dang tiép tuc dwoc xay dung va
ndm ngoai muc tidu cta tai liéu nay.

BAI TAP:

1.Tiép can chung mét treong hop ha natri mau: mot bénh nhan c6 nong do
natri mau do duogc 120 mEq/L, chloride 80 mEq/L, kali: 4.5 mEq/L; bicarbonate
14 mEq/L; BUN 14mg/dl, glucose mau 90 mg/dl; khong cé triéu chitng khac.
Can biét thém nhing thong tin gi?

Pap an

¢ D% thdm thdu mau do dugc. Két qua tra vé 1a 255 mOsm/L (khoang binh thuong
280-295 mOsm/L). C6 thé két luan day 1a mot treong hop ha natri mau véi truong
luc mau giam. Khoang trong néng d tham thau la 5 mOsm/L

¢ Théan hoat ddng nhu thé nao? Nong do creatinine huyét twong la 1.0 mg/dl (binh
thwong) gitip loai trir suy than,

e C6 nhiing ddu hiéu cho thdy maic ECFV bat thuong — ca tang hodc giam. Tham
khdm ti mi tim triéu chitng pht hay giam ECFV. Trong treong hop nay, khong
tim thay cac triéu chiing nhu vay. Nong d6 natri niéu d6i khi cling cung cap thém
thong tin gitp danh gia ha natri mau: treong hop ECFV gidm hay trong cac bénh
canh gay phu; nong dd natri niéu thuong giam <20 mEq/L, cho thdy tinh trang
tang tai hap thu natri. Két qua do dwgc trén bénh nhan nay la 65 mEq/L, khong
ung ho gia thuyét ECFV giam hay cac bénh canh gay phu.
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¢ Bénh nhén c6 dang dung 1oi tiéu thiazide khong? Ha natri mau c6 thé gap trong
cac bénh nhan diéu tri tang huyét ap bang loi ti€u thiazides. Bénh nhan trong
treong hop nay khong dung thiazide trudc do.

e Bénh nhan c6 nhitng triéu ching ctia bénh ly hay tién sit dung nhitng loai thudc
co kha nang gay SIADH khong? (Bang 3-2).

e C6 nhiing chi diém cta tinh trang suy tuyén thuong than hay suy giap khong?
Néu nghi ngo c6 thé chi dinh nhitng can lam sang pht hop dé danh gia.

e Dénh gid lwong nudc va cac chat tan can thiét. Néu bénh nhan dang nam vién,
can kiém tra cac loai dich truyén TM dang dugc dung trén bénh nhan.

2. Bénh nhan nhép vién vdi triéu chiing ti€u nhiéu, udng nhiéu kem voi thay
doi tri giac.

Kham lam sang danh gia bénh nhan ti€p xtic kém, néu véo da mat cham. Huyét
ap giam ttr 100/84 con 80/62 mmHg, nhip tim ttr 92 tang dén 128 khi chuyén ti
tu thé ndm sang ngoi.

Céc gia tri can 1am sang cho thay: nong do glucose mau 2100 mg/dl, natri mau
130 mEq/L, BUN 140 mg/dl. B¢ tham thau do duwoc la 395 mEq/L.

Nguyén nhan gay ha natri mau ¢ bénh nhan nay la gi ? Gia st duwong huyét
duoc diéu chinh vé mic binh thuwong, nong dd natri mau khi ay 1a bao nhiéu ?
Ban sé truyén loai dich nao cho bénh nhéan nay ?

Pap an

Truong hop nay la mot tinh trang ha natri mau do dwong huyét ting qua cao — ha
natri mau vdi treong liec mau tdng. Bénh nhan tro nén lu 1an do treong lec mau
tang cao. DO thdm th&u mau c6 thé dugc wdc legng bang cong thikc:

OSM i) = 2(130) + 2100/18 + 40/2.8 = 391 mOsm/L

D6 tham thadu méau wdc lwgng duoc 1a 391 mOsm/L va gia tri do dwoc 1a 395, cho
thay glucose la tac nhan lam cho d¢ thdm thdu mau tang. Glucose dong gop 2100/18
=111 mOsm/L. DB thdm thdu mau tang rd, cho thdy co6 sy thiéu hut nwéce tu do so
véi cac thanh phan tan trong ECF. Mot khi duwong huyét duoc diéu chinh, ndong do
natri mau sé tang 1én. Trung binh, néng d natri mau sé giam 1.6 mEq/L cho moi
100 mg/dl glucose mau tang trén 100mg/dl. Vay néu dwa glucose mau vé 100, nong
dd natri méau sé tang (2100-100)/100 x 1.6 = 32 mEq/L, twong dwong 130 + 32 = 162
mEg/L. Ban can luu y gia tri nay khi quyét dinh st dung cac loai dich dang truong.
Khi st dung hé s8 2.4 cho mdi 100mg/dl duong huyét trén 400 mg/dl, gid tri natri
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mau woc tinh sé tang 2.4 x 17 = 40.8 mEq/L. Bénh nhan trong truong hop nay cé
treong lic mau tang rat nhiéu.

C6 thé dung mot lit dung dich saline dang trieong dé khoi phuc mitc ECFV, theo sau
la dung dich saline 0.45% d€ cung cdp nudc tie do cung v6i bo sung natri. Liéu phap
nay phtt hgp khi huyét dong khong 6n dinh. Dich truyén thich hop sit dung trong
treong hop nay (tang truong Iirc mau cung voi giam mitc ECFV) 1a dung dich saline
0.45%. Tai sao? Khi truong lyc mau tang ro, dich truyén TM nén dung cac loai dich
nhuoc treong dé€ cung cap nudce ty do. Pong thoi c6 cac ddu hiéu chi diém tinh trang
giam ECFV nhu: nép véo da mat cham, ha ap tw thé nén cling can b6 sung thém
natri. Saline 0.45% la dung dich thich hop, c6 kha nang cung cdp ca nuwéc tu do va
natri cho co thé. D5 cling c6 thé cung cap thém nudc tie do nhung sé lam ndng thém
tinh trang tang dwong huyét dang cé trén bénh nhan. Mat khac, D5 khéng chira natri
nén sé khong giup khoi phuc mic ECFV. Trong da s6 truong hop, cac loai dich
nhuoc treong khong nén dwoc dung trén nhitng bénh nhan cé mic ECFV gidm, boi
vi kha nang thai nudc bi anh hiedng khi ECFV suy gidam — cdc loai dich nhwoc treong
c6 thé gay ha natri mau.

3. Mot bénh nhan c6 néng d) natri mau la 120 mEq/L, BUN: 20 mg/dl, d6 tham
thau mau do duoc la 275, glucose mau: 360 mg/dl. Nén st dung saline 0.45%
trén bénh nhan nay khong?

Pap an
Khéng nén st dung do tinh hudng nay khéng phai la ha natri mau véi truong luc
mau tang. D6 tham thau nudc tinh:

OSMalo = 2(120) + 360/18 + 28/2.8 = 270 mOsm/L
Day la mot treong hop ha natri mau véi treong luc mau giam. Chong chi dinh tuyét
ddi cac loai dich nhugc treong ¢ bénh nhan ha natri mau c6 treong lywc mau giam.
O day ta thiy bénh nhan c6 ting glucose mau, nhung d6 khong phai 1a nguyén nhan
gdy ha natri mau. Glucose mau ting khong da cao dé€ lam cho huyét tuwong vu
treong hay giam natri mau dang ké. Glucose mau nang d¢ tham thau mau 360/18 =
20 don vi. D€ chan doan ha natri mau véi dd thadm thau cao, glucose mau phai tang
cao hon th€. Truong hop nay giup nha lam sang luu y kiém tra d¢ tham thau mau
bang ca phép do va phép wéc lwong & bénh nhan ha natri mau. Cac loai dich truyén
nhuoc treong khong nén dung trén cac bénh nhan ha natri mau trtr truong hop dac
biét di kem vdi tang trueong luc mau ro.
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4. Mot bénh nhan cé néng do natri mau la 120 mEq/L, BUN la 280 mg/d],
duwong huyét la 360 mg/dl va d¢ thdm thau méu do dwogcla 365, c6 nén st dung
dung dich saline 0.45% trén bénh nhan nay khong?

Pap an
Khong nén st dung do tinh huéng nay cting khong phai la treong hop ha natri mau
véi treong lec mau tang, mdc du d6 tham thdu mau wdc luong:

OSM el = 2(120) + 360/18 + 280/2.8 = 360 mOsm/L
Truong hop nay, d¢ thim thdu mau tang chu yéu do su tich tu ctia urea — mot chat
tan khong hoat dong tham thdu hiéu qua. Urea déng gdp 280/2.8 = 100 mOsm/L,
nhung truong luc mau khong tang boi vi urea khong phai la mot chat hoat dong
tham thau hiéu qua nén khong déng gop vao trwong luc mau. Mic glucose mau
trong vi du nay cting khong tang du cao dé khién truong liec mau hay néng do natri
mau giam dang ké. Day 1a mét treong hop ha natri méau véi truong lwe mau giam,
mac du do tham thdu mau tang. Chong chi dinh tuyét ddi cac loai dich nhuoc treong
trén bénh nhan ha natri mau véi truong lwc mau giam. Bénh nhan nay can duoc
danh gia thém dé€ xac dinh nguyén nhan gay ha natri mau.

5. Mot bénh nhan dang dwgc truyén mannitol d€ diéu tri phu ndo, cac gia tri do
dugc trong mau bénh nhan: [Na+]: 130 mEq/L; BUN: 28; glucose: 180mg/dl; d6 tham
thau mau 330 mOsm/L. Diéu gi gitip ban xac dinh mannitol la nguyén gy ha natri
mau 6 bénh nhan nay?

Dap an
D6 tham thidu do duoc ¢ bénh nhan ¢ gia tri cao hon ngudng binh thuong, trong
khi gia tri wéc lwgng duoc lai thap, cho thdy khoang trong nong dd thdm thdu mau
co gia tri lon:
OSM(calc) = 2(130) + 180/18 + 28/2.8 = 280 mOsm/L
Khoang trong nong do tham thau mau la hiéu gitra d¢ thadm thau do dwoc véi voi
gia trj wéc luong duege bang cdng thirc, cé gia tri binh thuong khong qua 10 mOsm/L.
Osmolal Gap =330 - 280 = 50 mOsm/L
Khoang trong nay cé gia tri 16n chinh 1a vi sw c6 mit cia mannitol, dan dén tang
natri mau véi treong lic mau tang.
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6. St dung va dién giai khoang tréng nong d6 thdm thdu: bénh nhan nhap vién
trong tinh trang stiing so va téa ra hoi men nong nac; néng do natri mau do duoc
140 mEq/L; glucose mau 180 mg/dl va Bun 28mg/dl. D% thdm thau do dwoc la 330

mOsm/L. Chan doan va bién luan chan doan ctia ban.

Pap an
Khoang tréng nong d¢ tham thdu mau:

330 —[2 x (140) + 180/18 + 28/2.8] = 330-300 = 30
Bénh nhan c6 ddu hiéu say ruou — tac nhan nghi ngo lam tang khoang trong nong
d6 thdm thau mau, can dinh lwgng nong do ethanol trong mau dé€ xac dinh. Mot s6
chat khéac cling c¢6 kha ning lam ting khoang trong tham thdu: ethylene glycol,
methanol, isopropanol, mannitol va sorbitol.

7. Bénh nhan nam, 78 tudi, suy than giai doan cudi do viém cau than, hau nhw
vO niéu. Bénh nhan tuan thu t6t ché dg loc than. Nhung hom nay bénh nhan
dén don vi than nhan tao v4i can nang tang 5kg so véi lan truede, ndng do natri
mau giam tr 136 xudng 124 mEq/L. Bénh nhan phu dinh da uéng qua luong
nuwée duge khuyén cao mdi ngay (1.5L/ngay) gitra cac ngay loc than. Nguyén
nhan gay ha natri mau trén bénh nhan nay la gi?

Dap an

Bénh nhan da uéng qua nhiéu nudc! Day la nguyén nhan gan nhuw la duy nhat khi
bénh nhan khong con GFR. Giai phép cho van dé nay cht yéu 1a huéng dan bénh
nhan phat hién nhiing nguén nwéc ma ddi khi bénh nhan b sét: stp, canh, stra,.....

8. Bénh nhan nam, 54 tudi nhap vién vi ly do kho thé tién trién, mét mai, kho
tho kich phat vé dém va phu rd. Kham 1am sang cho thay: tinh mach cd ndj,
rale phdi, tiéng T3. X-quang phoi c¢6 dau hiéu tran dich mang phdi hai bén,
béng tim to va tham nhiém nhu mo phoi. Nong d6 natri mau 125 mEq/L, nong
do natri niéu 5 mEq/L (<20 mEq/L cho thay c6 thay cd sy tang tai hap thu natri).
D6 tham thdu méu do duoc 1a 270 mOsm/L. Tai sao bénh néng d¢ natri mau
bénh nhan giam? Diéu tri nhw thé nao la phu hgp?

Pap an

Bénh nhan ¢6 nhitng ddu hiéu ro rang cua bénh ly suy tim sung huyét — ca 1am sang
va can lam sang. Nong d¢ natri niéu <20 mEq/L cho thdy than dang tang tai hap thu
natri — dan dén ting luong natri trong co thé - 1am ting thé tich ECF va xudt hién
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cac triéu ching qua tai thé tich. Vay tai sao nong dd natri mau giam? Nguyén nhan

chinh 1a do kha nang thai nudc ctia than giam lam nudc tich tu trong co thé. Hay

nhé rang: nong d6 natri mau khong thé hién tdng lwong natri trong co thé.

Mot cach hé thong hda, nén danh gia mic ECFV (thé€ hién luong natri trong co theé)

trudc, sau d6 danh gia ndong dd natri mau (cho biét can bang nudc).

e Danh gia ECFV: Pht, tinh mach ¢6 ndi, cac triéu chiing sung huyét, rale phoi,
tiéng T3. Trén X-quang nguc: cdc dau hiéu phu phoi. Tat ca déu cho thay tinh
trang qud tai ECFV. Dung loi tiéu quai va han ché luong mudi nhap dé diéu tri
tinh trang nay.

¢ Ha natri mau: nong d6 natri mau la 125 mEq/L nghia 1a nwéc tich tu qua miec so
vOi natri trong co thé do kha nang dao thai nudc cua than suy giam ma luwong
nude nhap khong bi han ché. Diéu tri budc dau 1a cho han ché lwong nuwée nhap.
Néu nong d¢ natri mau binh thuong, khong chi dinh han ché€ luong nuwdc nhap.

Nén danh gia tuan tuw ECFV va nong d6 natri mau. Tim cac ddu hiéu goi y mirc ECFV

bat thuong: qua tai ECF gay phu, tinh mach c¢6 ndi, rale phdi, tiéng T3, tang can

nhanh, tang CVP va dau hiéu phu phdi trén X-quang tim phdi. Giam mtc ECFV gay
ha huyét ap, tim nhanh, ha ap tw thé€ kem véi nhip tim nhanh, kho niém mac, nép
véo da mat chdm va giam CVP. Sau khi da nhan dinh vé mirc ECFV, danh gia nong

dd natri mau (cho biét ¢4 hay khong bat thuong can bang nuwdc).

9. Mot bénh nhan 59 tudi nhédp vién voéi tinh trang suy tim sung huyét; nong
dd natri mau 138 mEq/L. C6 nén cho bénh nhan han ché nudc, mudi hay ca
hai?

Dap an
Chi nén han ché mudi. Do khong c6 ha natri mau nén khong cé chi dinh han ché
lrong nuedc nhap trong cac bénh canh gay phu nhu: CHF, than hue hay xo gan.

10. Bénh nhan ni, 26 tu6i nhap vién vi budn nén, nén va dau bung; tién sw
viém loét da day. Tham kham 1am sang cho thdy niém mac kho, nép véo da
mat cham, huyét 4p ha tir 120/80 con 85/60 mmHg khi chuyén tir tu thé nam
sang dung, dong thoi nhip tim tang tir 95 dén 120. Nong do natri mau la 125
mEq/L; natri niéu 5 mEq/L, 6 tham thadu huyét trong 270 mOsm/L. Nhan dinh
va diéu tri cho bénh nhan.

Pap an
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o Tiép can ECFV: niém kho, nép véo da mat cham va ha ap tu thé cho thdy mtc cd
tinh trang giam ECFV - giam tong lwong natri trong co thé. Diéu tri cho tinh
trang nay, st dung dung dich saline 0.9%. Khong nén stt dung cac loai dich nhuoc
treeong, do sé cung cap thém nudc ty do lam natri ti€p tuc giam.

o Tiép can nong d) natri mau: gia tri 125 mEq/L cho thay c6 su tich tu nwéc tw do
qua mttc so véi natri co thé. Trong truong hop nay, néng d¢ natri sé khoi phuc
khi bdi hoan du thé tich ECF bang saline 0.9%. Bénh nhan c6 thé sé dap tng rat
nhanh véi tinh trang nay — goi lén nguy co xuat hién giai doan lgi niéu dé thai
nudc tich tu lam natri mau tang nhanh. Diéu nay c6 thé gay ODS! Nhat thiét phai
theo ddi ndong d6 natri mau mdi 1-2 gid d€ phong tranh.

e Xin nhic lai thém mot [an niva réng diéu tri ha natri mau cung véi giam ECFV
bang saline 0.9% c6 thé khién cho natri méu tw thay d6i nhanh & pha loi niéu sau
khi ECFV duoc khoi phuc. ODS c6 thé xay ra néu nhu khong theo doi sat nong
d6 natri mau. Bénh nhan 16n tudi, nit, suy giam chitc nang than hay gan la yéu to
nguy co cua ODS. Khi xay ra tinh trang natri mau tang nhanh do diéu trj, nhiéu
chuyén gia dé nghi sit dung dung dich D5 cung v6i DDAVP @€ lam cham hay
dao nguwoc bién chitng nay. Nhiéu chuyén gia ciing cho rang nén st dung DDAVP
cung voi saline 3% d€ tranh natri mau bién doi qua nhanh.

11. Mot bén nhan nam, 72 tudi; nhap vién vi ly do ho tién trién va mét dot ho
ra mau; tién st hut thudc 14 lau nam. Ngoai trir vét § vang do thudc 14 trén ban
tay phai, thdm kham 1am sang khong cho thdy bat thuong. X-quang ngwc cho
thay c6 mot khoi 4cm 6 phoi. Nong do natri mau: 125 mEq/L; nong d¢ kali mau
4.2 mEq/L, BUN 1.1 mg/dl. B$ thdm thdu méau do dwoc 270 mOsm/L. Natri
niéu ¢ muc 45 mEq/L. Niém mac khong kho, nép véo da mat nhanh, khong co
ha ap tu thé. Khong c6 dung thudc nao khac. Binh lwong TSH binh thuwong.
Nguyén nhan gay ha natri mau la gi?

Pap an

Bénh nhan khong thé hién rd mic ECFV (tong luong natri co thé). Nong do natri

trong mau ha khong cho biét tong luong natri trong co thé ma cho thdy nudce tee do

tich tu qua muec so voi natri, do kha nang dao thai nudc caa than bi han ché. Tiép

can mot cach hé thong:

e D6 tham thau mau do dugc — 270 mOsm/L cho thdy day la mot truong hop ha
natri mau voéi treong lwc mau thap
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e Chutc nang than - creatinine huyét twong la 1.1 mg/dl (binh thuong) giup loai trie
suy than

e D4u hiéu cho thdy mitc ECFV bat thuong — khong c¢d, trong treong hop nay. Nong
d6 natri niéu la 45 mEq/L cang phu nhan suy nghi vé tinh trang ECFV giam hay
phu.

e Bénh nhan cé dang udng thiazide? Khong

¢ C6bénh Iy nao hay loai dugc phdm nao gay SIADH? O day, chiing ta c6 thé nghi
ngo khoi u ¢ phoi gay SIADH.

e Dd4u hiéu suy tuyén thwong than hay suy gidp. TSH binh thuwong, khong cé dau
hiéu suy thuong than.

12. Mt bénh nhan ni ¢6 néng dd natri mau la 125 mEq/L; nong do kali mau
do duwoc 3.4 mEq/L. Bénh nhan than phién gan day tri nhé sa sut. Do tham thau
do duoc la 270 mOsm/L.

Bénh nhan dang diéu tri ting huyét ap bang thudc khong 16 loai. Céc triéu
chiing khac khong ghi nhan. Chan doan cua ban la gi ?

Pap an

Huwéng dan tiép can va danh gid bénh nhan ha natri mau 4p dung tuwong tu cac
treong hop trén. Co thé dat nghi ngo c6 dung loi ti€u thiazides gay ha natri mau.
Sau d6 chong bénh nhan mang dén danh sach cac loai thudc ¢6 dung: trong do6 ¢
hydrochlorothiazide. Phai ngung thudc sau d6 bat dau bu lai sodium va potassium
qua duong tiéu hoa. Bénh nhan khong nén dwoc cho dung lai thiazide. Chitc nang
thai nuedce ¢ thé suy giam ¢ bénh nhan 16n tudi cung voi bo sung khong du cac chat
tan can thiét, tdt ca gép phan gay ha natri mau.

13. Chuyén gi s€ xay ra trong truong hop ha natri mau do SIADH véi d6 tham
thau niéu ¢6 dinh & mtrc 616 mOsm/L; dugc truyén 1 lit saline 0.9%

Pap an

Bénh nhan c6 SIADH van diéu chinh dugc tong luong natri trong co thé vi thé ma
ECFV ctia bénh nhan van binh thuong. Téng cong 308 Osmole NaCl chita trong 1 lit
saline dang truong sé duoc dao thai . Thé tich nuée tiéu can dé thai legng dién giai
kia (gan dung) 308/616 = 0.5 (lit). Vay chuyén gi xay ra v6i 0.5 lit con lai?

Trd 10i: Chung tich lai trong bénh nhan. O bénh nhan nay, 1 lit saline ding treong
da cung cap 0.5 lit nwdce ty do cho bénh nhan. Déi luc, chdn doan ha natri mau tro
nén khong ro rang khi bénh nhan c¢6 mic ECFV giam nhe hay SIADH. Thay d6i khi
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truyén dung dich saline dang truong tdc d6 cham sé gitip phan biét hai nhom
nguyén nhan nay. Néu do giam mitc ECFV, nong dd natri mau ctia bénh nhan sé bat
dau khéi phuc. Con néu do STIADH, nong d6 natri mau bénh nhan thay do6i khong
dang ké. Tuy nhién, do nguy co gay qua tai tuan hoan, sit dung saline 0.9% khong
duoc dé nghi stt dung thuong quy dé chan doan phéan biét cac nhém nguyén nhan
gay ha natri mau.
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Chuong 4: Tang natri mau

Tang natri mau (hypernatremia) — duoc dinh nghia la khi [Na*] trong huyét twong
vuot mitc 145mEq/L, thuong xay ra do sy thi€éu hut nudc ty do. Phan 16n cac truong
hop tang natri mau khi hinh thanh can thoa 2 diéu kién:

e Mat nudc

o Khong thé bu lai du lwong nwdc mat.

C¢ th€ thdy tang natri mau thuong khong xay ra ¢ cac bénh nhan ma co ché khat
con toan ven ciing nhw con kha nang ti€p can duwoc véi ngudn nudc, du cho lwong
nuwdc mat c6 thé rat nhiéu. Nhu vay, thi€éu hut lwgng nwde nhap ctia bénh nhéan chinh
1a mau s6 chung ctia gan nhu tat ca nhitng bénh nhan c6 ting natri mau, bat ké
nguyén nhan gy mat nudc.

Boi vi d§ nhay cua co ché€ khat giam ¢ nhitng nguoi 16n tudi nén tang natri mau
thuong xay ra & nhitng bénh nhan nay, dic biét 1a @ nhém cé nhiém tring hd hap
hay nhiém trung duwong tiét niéu. Tang natri mau cling xuat hién ¢ nhitng bénh nhan
suy nhwoc do cac bénh ly man tinh hodc c6 mac cac roi loan vé than kinh. Vi vay khi
danh gia mot bénh nhan c6 tang natri mau, nén ch y tim nhitng thay doi vé trang
thai than kinh - c6 thé day chinh l1a nguyén nhan khién bénh nhan han ché tiép can
véi ngudn nude.

Hau qua cta tdng natri mau cé thé tram trong. Nong do [Na*] trong mau tang khi
thé tich nuwdc giam xudng. Luc nay, c6 sy di chuyén ctia cac phan ti nudc & bén
trong t& bao ra bén ngoai nham can bang ap suat thaim thau. Diéu nay c6 thé lam
cho céc t€ bao nao bi co rat lai. Tri gidc bénh nhan dan dan suy giam, tham chi roi
vao hon mé. Néu natri mau tdng cao qua nhanh cé thé dan téi nhitng di ching vinh
vién & hé than kinh. C6 thé gay xuat huyét noi so, déc biét 1a & tré em.

NGUYEN NHAN GAY TANG NATRI MAU

Nhiing nguyén nhan gay ting natri mau (xem Bang 4-1) cé thé duoc chia thanh:

e Mat nwdc qua duong tiét niéu.

e Mat nwée ngoai duong tiét niéu.

e Do diéu tri.

Hai nhém nguyén nhan dwoc liét ké dau tién 1a két qua ctia sy mat can bang gifta
lwong nudc mat va lwong nudc bu lai cho bénh nhan. Bénh nhan bi mat nudc tap
trung diéu tri bu nudc. Mat khéc, tang natri mau do diéu tri thuong la do st dung
cac dung dich saline wu trwong hay NaHCO3, thdy trong cac truong hop cap va
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nang. Nhom nguyén nhan nay lai la két qua ctia viéc b6 sung natri wu treong hon
la mat nudc.

Bang 4-1: Nguyén nhan gay tang natri mau.

Mat nwéc qua dwong tiét niéu (két hop véi ton thwong co ché khat hay khong thé
bu nwéc)
Loi tiéu thdm thu (nbng d6 thAm thau nwéc tiéu >300 mOsm/L)

e Glucose
e Urea (cho &n qua 6ng théng da day).
¢ Mannitol

Dai thao nhat trung wong (thiéu ADH tuyét dbi)
e Chén thwong dau
e Sau phau thuat than kinh (u so hau, phau thuat qua xoang buwém)
e Khbi u (nguyén phat hay di can)
e U hat
e U mod bao X (histiocytosis X)
¢ Viém mang nao/Viém nao.
e Vbcan
Dai thao nhat do than (khéng dap wng véi ADH)
e R&iloan dién giai (t&ng calci mau, ha kali mau)
e Thubc (Lithium, demeclocycline)
e Giai doan phuc héi trong suy than cap
e Sau mét bénh canh lam tc nghén dwéng niéu.
e Bénh than man
Mat nwéc ngoai dwong tiét niéu (két hop véi tén thwong co ché khat hay khéng
thé bu nwéc)
e Mét nwdc khong nhin thdy: sét, thé nhanh, théng khi co hoc
e Nuwdc mat qua md hdi khi tréi nodng
e Nuwéc mat qua dwdng tiéu hda: tiéu chay thdm thau (vi du: nudi an qua éng
thdng), tiéu chay do nhiém tring cép.
Do diéu tri: str dung céc loai dich chira natri wu trwong.

Tang natri mau do mat nuéc qua duong tiét niéu

D&u hiéu ctia mat nudc qua duong tiét niéu 1a hién teong da niéu — dugc dinh nghia
la khi lwong nudc tiéu trén 3L/24h. Diém chung trong hau hét cac treong hop nay la
do
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khiém khuyét ¢ kha ndng tai hdp thu nwdc ctia than. Cé mot sd nguyén nhan quan
trong gay nén tinh trang nay. Mau chot d€ danh gia bénh nhan khi mat nudc qua
duong niéu la do nong dd tham thau cua nudc tiéu.

Loi nié¢u thaim thiu (néng do thaim thiu ctia nwdc ti€u >300 mOsm/L, hay luwgng
chét tan trong nudc ti€u > 1200 mOsm trong 24 gio).

Mot chat c¢d kha nang tao ra 4p sudt tham thdu thi khi bi dao thai sé€ lam mat mot
luong nude nhat dinh. Pa niéu 1a manh maéi goi y cho sw c6 mat ctia hién twong loi
niéu tham thau. Vay lam sao chung ta biét duwoc hién twong loi niéu tham thau liéu
c6 phai 1a nguyén nhan dwa dén tinh trang tang natri mau? Lwong chat tan duoc
thai qua nudc tidu sé ting trén 1200 mOsm/24h thay vi khoang 600 mOsm mdi ngay.
Khi xét nghiém mau nuwdc tiéu ngau nhién, sé goi y tinh trang loi niéu thAm thau khi
nong do tham thau >300 mOsm/L va ndng d6 natri trong mau khoang 50-80 mEq/L.
Bénh nhan ting natri mau do nhém nguyén nhan nay thuong khéi phat bang cac
dau hiéu ctia giam ECFV. Mot s6 bénh canh lam sang goi y hién twong loi niéu tham
thau:

¢ Dai thdo duong chua dwoc kiém soat (glucose 1a mot chat ¢ hoat tinh tham thau)
e Nudi dn (ca duong TM va tiéu hoa) khong hop ly vdi luong dam cao lam tang

lwong urea dao thai tir qua trinh di hda protein.
¢ Dung mannitol diéu tri phu ndo
¢ Dung nhiéu cac loai dich saline.

Hay ghi nhé rang truyén dung dich mannitol wu trirong hay ting dwong huyét, ban
dau c6 thé dua dén ha natri mau véi nong d6 tham thdu mau tang. Luc nay, nong
d6 tham thau trong méu tang du cho Na* mdu giam do sw chuyén dich ctia nwde ndi
bao. Sau d9, hién tuong loi niéu tham thdu do mannitol hay do tang duong huyét
sé khién cho nwéc mat qua duwong niéu va nong dd Na* mau sé tang lén.

Dai thao nhat (ndng do tham thau nuwdc ti€u < 150 mOsm/L)

Dai thao nhat hinh thanh khi than bi mét kha nang cd dac nudce tiéu do thiéu ADH
(dai thao nhat trung wong) hay do than khong dap tng vdi tac dung cua ADH (dai
thao nhat ngoai bién/do than). Nudc tiéu khong dwoc c6 dac thich hop, dién hinh
vOi nong do natri niéu thap cung véi da niéu va tang natri mdu.

Ddi thdo nhat trung wong la do su thiéu tuyét doi caia ADH (vasopressin). Tinh trang
nay thuong cd lién quan véi nhitng thwong ton 6 hé than kinh trung wong, cé thé'la
khiém khuyét vé cau tric hay do nhiém tring, chdn thwong dau hay phau thuat
tuyén yén (xem Bang 4-1). Da niéu c6 thé khoi phat dot ngdt, voi luong 16n nudc
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tidu (c6 thé dat 5-10L mdi ngay). Doi khi bénh nhan c¢6 triéu chitng thich udng nudc
da. Boi vi bénh nhan thai ra mot lwong 16n nudc tiéu khong duoc c6 dac, chi can
khong cung cap du nudc trong mot thoi gian ngén, ting natri mau sé xudt hién.
Vasopressin dugc st dung nhu la mét test chan doan dai thao nhat trung wong.
Truyén vasopressin sé lam giam dang ké lwong nudc tiéu va nang nong do tham
thau nudc tiéu.

Dai thdo nhat do thdn c6 nghia la than mat di dap ¢ng can c6 véi ADH. Bénh canh
6 thé gap trong mot s thé ton thuwong nhu mo than, réi loan dién giai hay tac dung
cua mot vai loai thudc. Luong nudc tiéu thai ra thuong thap hon nhiing bénh nhan
dai thao nhat trung wong. Do khong dap tng vdi ADH, truyén ADH khong giup
giam luong nudc ti€u hay cai thién dang ké néng do tham thau trong nudc tiéu.

Ching udng nhiéu tién phat (ndong dd tham thau nwéc ti€u <150 mOsm/L)

Chitng uéng nhiéu tién phdt (primary polydipsia) déi khi con dwoc goi la uéng nhiéu
do tam ly. Bay khong phai la mot nguyén nhan gay tang natri mau, nhung dwoc dé
cap vi bénh nhan mac tinh trang nay ciing cé triéu chiing cta da nigu va phai dwoc
chan doén phan biét véi bénh nhan mac dai thdo nhat. Tang natri mau sé khong xuat
hién & nhitng bénh nhan udng nhiéu tién phat ma nguoc lai con cé thé cd ha natri
madu néu nhw than cua bénh nhan bi suy giam chiic ndng dao thai nwéc.  Bénh
nhan thuong udng rat nhiéu nedc mdi ngay va di tiéu ciing rat nhiéu, nude tiéu cd
nong do tham thau thap. Nhung ho sé khong c6 tinh trang tang natri mau khi giam
lwong nude nhap; ma luc nay, nong do tham thiu trong nwdc tiéu sé tang 1én. Hay
nhé rang khi udng qua nhiéu nudc trong mot thoi gian dai, 6 thé xay ra hién tuong
“rira troi” (washout effect) — khi ma cac chat hoat ddng thadm thau trong nhu md thin
bi dao thai cing véi nudc tiéu loang, lam giam gradient nong do tham thau tay than.
Luc nay, kha nang c6 dac nwdc tiéu néu ta giam luong nuwdc nhap cling sé giam theo.
C6 thé sé phai mat vai ngay dé€ gradient nay hoi phuc, tra lai kha nang c6 dac nudc
tiéu toi da.

Tang natri mau do mat nudc ngoai duong tiét niéu

Nguyén nhan thuong thdy gay mat nudc ngoai duong niéu khién natri mau tang
gom: sot, bai tiét nhiéu mo hoi, tang thong khi (bao gom thong khi co hoc) va tiéu
chay. Bénh nhan khi tang natri mau do nhoém nguyén nhan nay thwong co giam
ECFV di kem, cho thdy ngoai nwdc thi tong lwong natri trong co thé cling giam. Do
mat nuwdc nhiéu hon mat natri nén lam tang nong do natri trong mau.

Tang natri mau do diéu tri
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Bang 4-2: Chan doan tang natri mau

Bwéc 1: Nguyén do mat nwéc hay tich tu natri?
Tang mét nwéc khong nhin thay (sét, thé nhanh)
Mat qua mé hoi
Tiéu chay
M4t nwéc qua dwdng tiét niéu (nwéc tiéu lodng >3L/24h)
Truyén nhirng dung dich saline wu trwong (do diéu tri)
Bwéc 2: Nguyén do khién bénh nhan bu khéng du nwéc?
Tén thwong co ché khat
Tam ly.
Céc ton thwong than kinh nguyén phat (d6t quy, nhiém trang, khéi u)
Khéng c6 ngudn nwéc
Bwéc 3: Xac dinh c6 hay khong hién twong da niéu (nwéc tiéu 24h trén 3L)
Noéng d6 tham thau nwéc tiéu >300 mOsm/L (da niéu thAm thau)
e Urea
Glucose
Mannitol
e Saline
Nong d6 tham thau nwéc tiéu <150 mOsm/L (dai thao nhat)
e Dap rng v&i vasopressin:
o Khdéng dap rng: dai thao nhat do than
o Nbéng doé thdm thau nwéc tiéu tang >300 mOsmy/L: dai thao nhat trung wong.

Tang natri mau do diéu tri khac biét véi cdc nhom nguyén nhan con lai, d6 la két
qua ctia str dung cac loai dich wu treong chira nhiéu natri, chit khong phai la do mat
nudc. Treong hop nay cé thé thdy ¢ nhitng bénh nhan nguy kich hay bénh nhan
diéu tri & phong cdp cttu. Néu cd keém suy giam chiic ndng than thi van dé sé tram
trong hon. Mot 6ng NaHCO3 50 mL chita 50 mEq NaHCO3 - twong dwong 1000
mEq mdi lit! Mdi lit saline 3% c6 nong dd Na*1a 513 mEq/L.

CHAN POAN

Bang 4-2 gidi thiéu so lugc vé cach tiép can bénh nhan c6 tang natri mau. Mac du
xac dinh nguyén nhan gay mat nudc (hay nguon natri wu treong nhu ¢ bénh nhan
tang natri mau c6 nguyén nhan do diéu trj) 1a rat quan trong, cha y tim hiéu nguyén
nhan khién cho bénh nhan khong thé cht dong bo sung du nuéc nhu 1a ton thuwong
co ché& khat, cac roi loan tam than kinh.
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PIEU TRI TANG NATRI MAU

Giam ECFV nghiém trong, ddc biét la khi huyét dong trd nén khong 6n dinh, la van
dé wu tién hang dau - can dwoc giai quyét voéi saline 0.9%. Dich truyén duwoc lua
chon sau dé nén la nhitng loai dich nhwoc trrong. Nhin chung, lwa chon loai dich
nhuoc truong dugc huéng dan & Bang 4-3. Bu lwong nudc thidu hut gom 3 budc:

e Budc 1: Tinh toan lwong nudc thiéu hut.

e Budc 2: Truyén cac dung dich giap bu nwéce véi téc do tich hop dé ha ndong dd
natri mau nhung cting da cham d€ tranh phu néo - bién ching khi truyén dung
dich nhwoc trrong qua nhanh.

e Budc 3: Kiém tra lai thwong xuyén nong do natri mau dé theo doi diéu tri.

Bién chiing cha yéu khi ha nong d¢ natri mau qua nhanh khi diéu tri tang natri mau
la pht ndo. T6c d6 ha natri mau dwgc chap thuan la an toan - khoi dau khoang 0.5-
ImEg/h va khong qua 12 mEq trong 24 gio dau. Néu nhu téc d6 truyén duoc danh
gia la quéa nhanh, dich truyén c6 thé d6i thanh normal saline. Khong nén vi vang
diéu chinh mtrc Na* trong mau vé binh thuong hoan toan trong khoang 36-72 gio.
Péu tién nén ha Na® mau vé muc ting nhe, sau d6 ti tr diéu chinh tré vé binh
thuong voi toc do cham hon.

Bang 4-3: Céac loai dich truyén tinh mach st dung diéu tri ting natri mau.
Loai dich Chi dinh Lwuy

D5 Thich hop bu nwéc ma khdng cé | Khéng hiéu qua khi can phuc hoi
Na*. Méi L cung cp 1 L nwdc tw | ECFV. Tang duwéng huyét va

do. Bu nwéc hiéu qué néu nhuw glucose niéu c6 thé lam trdm
khéng c6 glucose niéu. trong tang natri mau do da niéu
tham thau. Bénh nhan can dwoc
theo déi duwéng huyét va glucose
niéu.

Saline 0.45% Thich hgp bl ca nudc va Na'. Hiéu qua khi can phuc héi ECFV.
Moi L cung cap 500mL nuéc ty | Khéng gay tdng dwong huyét. La
do. Khong hiéu qua bang D5 lwa chon tbt khi bénh nhan ting
nhwng thich hgp dung trong | natri mau cé tang dwong huyét di
trwong hop céd tang duwong huyéet | kem.

Cong thixc tinh lwgng nwdc thiéu hut (H20 deficit)
H:0 deficit = TBW x ([Na*]m —[Na*]d)/[Na*]«

TBW: tong lugng nudce trong co thé.
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[Na*]m: ndng d6 natri mau do duoc
[Na*]a : nong do natri mau muc tiéu

Codng thiic nay giup chung ta tinh toan gan dung lwgng nwdc can cung cap dé ha
natri mau vé gia tri mong doi. Thi dy, néu mot bénh nhan 70kg c6 nong do [Na‘]m
la 170 mEqg/L va mudn ha vé 160 mEq/L trong vong 12 gio t6i, lwgng nudce tw do
duoc truyén sé la:

H.O deficit=TBW  x ([Na‘Jm —[Na‘]a)/[Na]a
HO deficit=0.6 x 70 x (170-160)/160 = 2.6 (L)

Codng thitc nay chi giup tinh lwgng nudc “xap xi”, liéu trinh diéu tri nén tién hanh
do lai Na* mau thwong xuyén dé kiém tra lai.

Nhé cong thém luong nudce ti€p tuc mat trong qua trinh bu nwdc cho bénh nhan.
Lay vi du mdt bénh nhan duoc tinh toan réng sé mat 0.5-1L nudc khong thé nhin
thdy trong vong 24 gio, phu thudc vao nhiét do va tin so6'ho hip. Vi thé, tong luong
nudce can bu cho bénh nhan nam 70kg trong 12 gio, chap nhan téc dd mat nwdc
khong nhin thay la 0.5L/24h, xap xi 2.6 +0.25 = 2.85 (L). Nudc tu do c6 thé duoc cung
cdp bang dung dich D5, can theo doi duong huyét va dé phong glucose niéu. Nhiéu
nha lam sang chudng bu nudc qua dwong tiéu hoa néu co the, dé€ tranh nguy co tang
duong huyét dan téi loi niéu tham thau do glucose niéu.

D4i véi mot s6 bénh nhan, nurde van c6 thé tiép tuc mat néu nhu nguyén nhan chua
duoc giai quyét hiéu qua, vi du nhu ddi thao nhat hay tiéu chay. Luong nudc mat
tiép tuc nay cting phai dwoc bu lai. P6i véi sot, lwong nuwdc mat khong nhin thay
tang khoang 100-150mL/24h khi than nhiét tang 1 d6 C. Cling nhu moi r6i loan dién
giai va toan kiém khéc, theo ddi sat diéu tri bang cach do lai dién giai va can nang la
ciee ky quan trong.

BAI TAP

1. Mot nguoi dan 6ng 79 tudi, ndng 60kg, song & nha dudng 130, nhap vién vi sdt,
lo mo. Phén tich nwdc ti€u cho thay cé tiéu mu va hién dién nhiéu vi khuan. Than
nhiét do duoc la 38.6°C, huyét ap 148/94 mmHg, nhip tim 104 1/phuat va méi kho,
nép véo da mat cham. Nong do [Na*] mau — 184 mEq/L, thé tich nudc tiéu trong
24 gio qua la 0.6L v6i nong d tham thau 640 mOsm/L.

Nguyén nhéan gay tang natri mau la gi? Can lam gi tiép theo?

Pap an
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Tang [Na‘] mau trong treong hop nay nhiéu kha nang nhat la do mét nudc ngoai
duong tiét niéu kem voi suy giam co ch€ khat lam cho bénh nhan khong bu du nude.
Nhiém triing thuong la dic diém chung thic day tang natri mau 6 bénh nhan Ién
tudi suy nhuoc. Tong luong nuwde ty do thiéu hut:

Total H20 deficit = 0.5 x 60 x (184-140)/140=9.4 L
O day, tac gia st dung hé s8 0.5 d& udc luong TBW thay vi 0.6 nhu vi du & trén dé
tranh danh gia qua murc lugng nudc trong co thé & nhitng bénh nhan 16n tudi (tham
khao Chuong 1). Néu str dung hé s6 la 0.6, lwong nwdc thiéu hut sé la:

Total H20 deficit = 0.6 x 60 x (180-140)/140=11.3 L
Tong luong nudce thuc ¢d trong co thé bénh nhan ¢ thé dao dong tir 9.4 téi 11.3L.
Khong nén diéu chinh nong d6 [Na‘] mau qua nhanh d€ tranh phtt ndo. Muc tiéu
trong 10-14 gio dau 1a ha [Na*] méau vé 174 mEq/L (xap xi 1 mEq/L moi gio), sau d6
tam ngung.

H20 deficit = 0.5 x 60 x (184-174)/174=1.7 L

Chu y dén luong nudc ti€p tuc mat. Luong nwdc mat nay can duoc tinh toan va
thém vao tong luong dich can bu cho bénh nhan trong khoang thoi gian 10-14 gio
dé. Nudc mat khong nhin thay trong 10-14 gio xap xi 0.25 L. Nhung bénh nhan sé
mat nhiéu nudc hon do sot. Luong D5 can thém vao dé€ bu lai luong nwdc khong
nhin thady mat thém do sét la: (38.6-37) X 150 = 240 mL. Téng lwgng D5 can truyén
cho bénh nhan trong 10-14 gio s€ 1a: 1.7L + 0.25L (méat nwdc khong nhin thdy co ban)
+0.24L (lwong nuwdc mat thém do sot) = 2.19 L. (Chon thé tich cudi cung la 2.2L).
Nong dd [Na‘] mau nén dugc kiém tra moi 2 gio d€ theo ddi diéu tri. Bo qua luwong
nudc tiép tuc mat c6 thé dan téi bu nuede khong day du lam cho thoi gian t&bao ndo
bi mat nudc kéo dai thém. Ngwoc lai khi bu nitde qué nhanh c6 thé dan téi pht nao.
Can theo doi bang nong d6 [Na‘] mau. Moi bénh nhan dwoc chi dinh dich truyén
TM nén dwoc theo doi can nang, dién giai, BUN va Cr.

2. Mt bénh nhan tam than 34 tudi, hién c6 da niéu. Luwgng nudc tiéu héng ngay
khoang 6L v6i nong do tham thau khoang 75 mOsm/L. C6 thé nghi dén nhing
chan doan nao?

Pap an

Can phan biét gitta dai thao nhat (trung wong va do than) véi udng nhiéu tién phat.
Nong d¢ tham thau nudc tiéu thap da giup loai treong hop da niéu tham thau. Nong
d6 [Na‘] trong mau la mau chét giup phan biét gitta dai thdo nhat va uéng nhiéu
tién phat. Néu [Na*] mau > 145 mEq hudng dén chan doan déi thao nhat boi vi udng
nhiéu tién phat khong gay ra tang natri mau. Nhung nong d¢ [Na‘] mau thuong sé
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binh thuong, bat ké nguyén nhan gay da niéu. Tang [Na*] mau thuwong khong xuat
hién ¢ nhitng bénh nhan véi co ché khat con nguyén ven va day du kha nang ti€p
can téi ngudn nudc, ngay ca véi truong hop dai thao nhat.

3. Néu [Na+] do dwgc 1a 140 6 bénh nhan trong bai tap 2, can lam gi tiép theo?

Pap an

Thuec hién nghiém phap cho nhin uéng nudc — tam ngung hoan toan leong nudc
nhdp cua bénh nhan sau do6 lan luwot do nong do tham thau nudce tiéu va [Na*] mau.
Nghiém phép nay sé giup phan biét dai thdo nhat va udng nhiéu tién phat. Nghiém
phap phai duwoc thiec hién vao ban ngay dwdi su gidm sat chdt ché, boi vi trong
treong hop déi thao nhat, c6 thé 1am xuéat hién nhing triéu chiing nguy hiém cua
tang natri mau khi gidi han lwgng nudc nhap. Nhitng bénh nhan nay sé ti€p tuc dao
thai nudc tiéu véi nong do tham thau thap khién cho nong d6 [Na*] tang 1én.

Nong d¢ [Na‘] trong mau cua nhitng bénh nhan udng nhiéu tién phat sé khong tang
nho vao dap tng c6 dac nudc tiéu cua than, mac du néu tinh trang uéng nhiéu kéo
dai c6 thé dan téi hién twong “rira trdi” — lam giam gradient nong d6 thdm thau tay
than. O nhitng bénh nhan nay, kha ning c6 dic nudc ti€u ctia than co thé giam it
nhiéu, can mot vai ngay dé€ gradient nong d¢ thdm thau tay than phuc hoi t6i da.
Khong can ngung ngudn nudc nhap trén nhiing bénh nhan da cé tang natri mau boi
vi ltc nay ADH c6 thé da duoc kich thich bai tiét t6i da. Néu bénh nhan c6 [Na*]
mau tang, da niéu va giam nong d¢ tham thau nudc ti€u; cd thé chan doan dai thao
nhat. Khong can thiét va sé nguy hiém khi thuc hién ngung nudc nhap ¢ nhitng
bénh nhan tang natri mau.

3. Bénh nhan twong tw & bai tap 2 va 3, tiép tuc tiéu lwong 16n nude tiéu loang khi
han ché nudc nhap. Do nong do thdm thau nudc tiéu lan luot tra vé két qua: 75
mOsm/L, 68 mOsm/L va 85 mOsm/L. Nong d6 [Na+] mau tang 1én 146 mEq/L.
Bénh nhan cé cam giac khat nudc.

Chan doan cta ban la gi va can lam gi ti€p theo?

Pap an

Luc nay da c6 thé thanh lap chan doan dai thao nhat (trung wong hay do than). St
dung vasopressin d€ phan biét hai nhém nguyén nhan gay dai thao nhat. Doi véi
dai thdo nhat trung wong, vasopressin gay tang dang ké nong do tham thau nudc
tieu. Nguoc lai néu dai thao nhat do than, dap tng la rat it hay khong doi.
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4. Nong do thadm thau nudc tiéu khdng thay doi khi dung vasopressin. Chan doan
Itc nay la gi?

Pap an

Dai thao nhat do than. Mot s6 loai thudc c6 kha nang dan t6i bénh canh nay (Bang
4-1), trong do Lithium (Li) la nguyén nhan thwong gdp gay dai thao nhat ¢ nhitng
bénh nhan tAm than.

5. Cung bénh nhan trén nhung néu néng do tham thau nudc ti€u tang lén 620
mOsm/L. Chan doén ltc nay la gi?

Pap an

Dai thao nhat trung wong — mot s6 nguyén nhan duoc liét ké 6 Bang 4-1.

6. MOt bénh nhan nam 24 tudi than phién vé tinh trang di tiéu nhiéu lan, thuong
xuyén thdy khat va cam thdy gan day thich uéng nudc da. Cach day hai tuan,
bénh nhan nay nhap vién vi nghi ngo viém mang ndo. Luwong nwdc tiéu 24 gio 1a
4 1it. Nong d6 [Na+] mau 148 mEq/L va nong d6 thAm thau nuwdc tiéu ngau nhién
do dwoc 120 mOsm/L.
Pap an
Vi [Na*] mau cao (> 145 mEq/L), da niéu va néng dd thdm thadu nudc tiéu thap;
chan doan c6 thé'la dai thao nhat. Trong dai thao nhat va uéng nhiéu tién phat, nong
d6 tham thau nudce tiéu giam dwdi 150 mOsm/L. Bénh nhan ¢é ting natri mau va
nong dd thdm thau nwdc tiéu giam, nén chan dodn cé thé la déi thdo nhat (trung
wong hodc do than). Uong nhiéu tién phat khong gay tang natri mau. D€ phan biét
hai nhom nguyén nhan cta dai thdo nhat, s€ dung vasopressin va ghi nhan su thay
d6i nong do thadm thau nudc ti€u. D1 voi dai thao nhat trung wong, nong do tham
thau nudc tiéu sé tang khi dap tng véi vasopressin; con véi dai thao nhat do than
thi khong.
Nhin chung, khi bénh nhan véi [Na*] mau cao, da niéu va nong do tham thdu nuwéc
tiéu giam, chan doan kha di nhat la dai thao nhat. Khong nhitng v6 ich ma con nguy
hiém néu han ché nuwéc nhdp & nhitng bénh nhan c6 [Na*] mau cao.
Ti€p can truong hop ting natri mau (Bang 4-2) khong bao géom han ché nudc nhap.
Day 1a moét diém quan trong. Panh gia bénh nhan da niéu véi ndong dd [Na*] mau
binh thiong c6 thé doi hoi nghiém phap cho nhin udng nudc dé€'loai trix uéng nhiéu
tién phat. Nhat thiét phai phan biét gitra da niéu c6 tang [Na*] mau (khong gidi han
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nudc nhap, nguy hiém) va da niéu v6i miec [Na*] mau binh thuwong (nghiém phéap
c6 thé can thiét d€'loai trir udng nhiéu tién phat). Bang 4-2 tdm tat cac budc tiép can
chan doan truong hgp tang natri mau vay nén khong gom han ché luong nwdc nhap.

7. Mot bénh nhan 35 tudi than phién vé tinh trang di ti€u nhiéu cung véi udng
nhiéu. Luong nudc ti€u dao thai trong 24 gio la 6L. Nong d6 [Na+] mau ¢ muic
139 mEq/L. Nong d6 thdm thdu mau nuwdc tiéu ngau nhién 1a 120 mOsm/L.

Ban sé ti€p can nhu thé nao?

Pap an

Nong d¢ tham thau nwdc tiéu thap goi y dai thao nhat (trung wong hay ngoai bién)
hay udng nhiéu tién phat. Béi vi khong co tang [Na*] méu, c6 thé 4p dung nghiém
phap cho nhin uéng nudc. Nghiém phap nay duoc thuc hién vao budi sang va duoc
giam sat ki ludng. Néu nhu nong dd tham thau nudc tiéu tang 1én mirc 600 mOsm/L,
c6 thé thanh 1ap chan doan udng nhiéu tién phat. Con néu van tiép tuc & mic thap
(dwdi 200 mOsm/L); c6 thé chan dodn dai thdo nhat. Gia trj ndm trong khoang 200
dén 600 mOsm/L doi héi nhitng danh gia khac d€ xac lap chan doan. Vasopressin
c6 thé gitp phan biét dai thao nhat trung wong va déi thdo nhat do than.

8. Mt bénh nhan nam 50kg, ton thuwong nao do tai nan, nhap vién vi s6t, lo mo.
Tong phan tich nwdc tiéu cho thay co ti€éu mu va nhiéu vi khuan. Nong do [Na+]
mau 1a 185 mEgq/L. Thé tich nuwéc tiéu 24 gio la 0.7L véi ndng d6 thdm thau dat
710 mOsm/L. Bénh nhan duoc khoi dau diéu tri béng D5 véi van toc 1L/h sau do
500mL/h. Sau 4 gio dau diéu tri, tri gidc ctia bénh nhan dan cai thién, nhung lo
mo tro lai sau 12 gio. Nong d6 [Na+] mau ltc nay la 150 mEq/L.

Chuyén g1 da xay ra?

Dap an

Phut ndo thit phat do diéu tri lam giam natri mau qua nhanh. T€ bao nao thich ting
voi tinh trang trieong liee ctia ECFV ting cao bang cach tich tu dién giai, axit amin
va cac chat tan khac, nham lam téng nong d6 cac chat tan trong t& bao. Diéu nay
giup gitt nudc ¢ lai té€ bao nado, tranh hién tuwong co rut khi nong do natri mau tang
lén. Trong treong hgp chung ta truyén nwdc qua nhanh, nudc cling sé nhanh chéng
di vao té€ bao ndo gay ra phu nao. Tdc do diéu tri tang natri mau duoc chap thuan la
an toan khi giam khong qua 0.5-1 mEq/gio, khong nén diéu chinh vé binh thuong
hoan toan trude 36-72 gio. Nén khoi dau ha natri mau cta bénh nhan tir 185 vé 175
mEq/L trong 10 gio dau tién, sau d6 diéu chinh & t6c d¢ thap hon.

Str dung cong thirc d€ tinh lvgng nudce tw do thiéu hut:
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2O deficit = 0.6 x 50 x (185-175)/175 = 1.7L
bung quén bo sung legng nuwdc mat khong nhin thdy — khoang 0.25L (gia st khong
6 st hay thd nhanh). Tong cdng can 1.7 + 0.25 = 1.95L nwée tu do trong vong 10 gio
ti€p theo.

9. Mot bénh nhan 79 tudi, nang 60kg, sa sut tri tué sau nhoi mau nao, hién nam
liét givong va duoc nudi dn qua dng théng tiéu hoa. Tinh trang hién tai — khé
danh thiec, nhip tho 26 lan/phat. Ghi nhan mét sd thong tin can 1am sang nhuw
sau: natri mau 173 mEq/L; kali 3.1 mEq/L; bicarbonate 18 mEq/L; chloride 137
mEq/L. Thé tich nudc tiéu 24 gio khong dén 400 mL véi nong dd natri niéu do tue
mau nuwdce tidu ngau nhién 1a 10 mEq/L.

biéu gi da 1am cho néng d6 natri trong mau tang?

Pap an

Nubi &n qua 6ng thong c6 thé dan dén téng natri mau qua hai qua trinh: (1) loi niéu
tham thau do tang thai urea giai phdng tir chuyén hoa axit amin va (2) tiéu chay.
Lwong nudc ti€u thap — dudi 400 mL/24h va nong d6 tham thau nudc tiéu loang cho
thay khong c6 hién teong loi niéu thdm thau. Tiéu chay gay ting natri mau do lam
mat nudc qua phan, gay ha kali do cting lam mat kali, gay toan chuyén hda do lam
mat bicarbonate qua phan. Diéu tri bao gobm bu nuédc, kali va (d6i khi can)
bicarbonate. O bénh nhan nay, tong luong nudc tu do thiéu hut duoc tinh nhu sau:

Total H20 deficit = TBW x ([Na‘]m —[Na*]a)/[Na*]a
=0.5x60 (173-140)/140 = 7.1L

Déi véi bénh nhan cao tudi, hé sd 0.5 duwgc dung thay cho 0.6 d€ tinh tdng luong
nudc trong co thé mot cach gan diung. Néu st dung hé s6 0.6, gia tri tinh duoc sé 1a
8.5L. Luong nudc thiee mat c6 thé dao dong gitra 7.1 va 8.5L. Hay nhé rang, cong
thirc trén chi giup ching ta wdc lwong gan dang thé tich nuwdc mét ctia bénh nhéan,
thay vi nhé mot gia tri cu thé hay nhé khoang dao dong ctia né.
Gia dinh chang ta dang lap k€ hoach ha natri mau cua bénh nhan vé 160 mEq/L
trong vong 14 gio dau, chdp nhan luong mat khong nhin thay khoang 1L/ngay do
tang thong khi tttc la khoang 0.5L trong 14 gio:

Lwong nudc can dé€ ha natri mau vé 160:

= 0.5 x 60 x (173-160)/160
=24L
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Bay gio, hay cong thém 0.5L lwong nwdc mat khong nhin thay kem véi tang thong
khi. Tong luong nuedce tw do can truyén trong 14 gio cting nhw lwong D5 ¢6 thé dung
trong treong hop nay la 2.4 + 0.5 = 2.9L. Mot diéu mau chét giap chién luoc diéu tri
thanh cong la theo doi luong nudc ti€p tuc mat qua phan. Néu bénh nhan tiép tuc
tiéu phan long, lwong nwdc mat qua phan cling phai dwgc thém vao tong lugng can
truyén cho bénh nhan. Di nhién la can phai do lai nong d6 natri thuong xuyén dé
theo d&i. Hwdng dan bu kali va diéu chinh toan chuyén héa sé lan lwot dwoc dé cap
0 chuwong 5 va chuong 7.

10. Mot bénh nhén 44 tudi, diéu tri tai khoa cham soc dédc biét, hién dang hon mé
va c6 da niéu. Bénh nhan tiéu khoang 6L moi ngay. Nong d6 [Na+] mau do dugc
147 mEg/L. Nong do thdm th&du do trong mau nudc tiéu ngau nhién la 320
mOsm/L, do trong mau nudc tiéu 24 gio 1a 315 mOsm/L.

Ban sé x1t tri nhu thé nao?

Pap an
Nong d6 thdm thau nudce tiéu > 300 mOsm/L gitup chung ta hudéng chan doan mot
bénh canh c6 hién twong 1oi niéu thadm thau. Tong lwong chat dao thai qua nudc tiéu
khoang 1890 mOsm trong 24 gio, cao hon dang ké so v6i nguong 1200 mOsm. Nhuw
vay nong d6 thdm thau va luong chat tan dao thai mdi ngay qua nuwdce tiéu déu ung
ho chan doan tinh trang 1oi niéu tham thau — nguyén nhan gay loi tiéu va tang natri
mau. Mot s6 tac nhan c6 thé gay loi niéu thdm thau thuong gap ¢ don vi cham séc
dac biét:

e Urea, sinh ra do qua trinh chuyén héa dam va nudi dn khéng hop ly.

¢ Glucose, trong truong hop dai thao duong chua duoc kiém soat.
Mannitol
e NaCl va cac dién giai khac ttr nhiing loai dich truyén TM

Mot ngudn cung cap dién giai quan trong la cac loai dich saline. Nhitng bénh nhan
roi vao tinh hudng nguy kich (nhu shock nhiém triing), bénh nhan thuwong dwoc
truyén nhiéu dich. Vi vay khi budc vao giai doan hoi phuc, co thé thuong huy dong
legng nudc va dién giai dw thira d€ thai ra bén ngoai — gay ra hién twong loi niéu do
natri & giai doan nay, thwong khong dan dén tang natri nghiém trong trén bénh
nhan. Da niéu d6i khi cing duoc ghi nhan trong giai doan hoi phuc ¢ cac bénh nhan
suy than cap hay theo sau mdt giai doan tic nghén duong niéu.
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Chuong 5: Ha kali mau

Cac hau qua ctia ha kali mau dang ké gom c6:

e Triéu ching than kinh co (mét mai, yéu co, liét co, r6i loan co ho hap, ly giai co)
e Triéu chitng tiéu hoa (tdo bon, liét rudt)

¢ Dai thdo nhat ngudn gdc tai than

¢ Biéu hién trén ECG (séng U uu thé, song T det, thay d6i doan ST)

e Loan nhip tim

NGUYEN NHAN HA KALI MAU

Céac nguyén nhan ha kali mau (xem bang 5-1) dwoc chia thanh
e Ha kali mau gia tao
¢ Ha kali mau do tai phan bd

Mt kali c6 nguon goc ngoai than

Mt kali do nguyén nhan tai than

Bang 5-1: Nguyén nhan ha kali mau

Ha kali mau giatao

Tang bach cau ré rét (WBC > 100.000)

Tai phan bé (kali di chuyén vao néi bao)

C6 str dung insulin truwéc khi lay mau xét nghiém

Kiém hoa mau

C6 str dung céc thubc déng van thu thé B2 adrenergic

Ngd ddc theophylline

Ha kali mau liét chu ky cé tinh gia dinh

Ha kali mau liét chu ky do nhiém déc giap

B6 sung yéu tb thiéu hut trong diéu tri thiéu mau hdng cau khéng 16
Ha kali mau do mat ngoai than (kali nwéc tiéu < 20 mEq/24h)
Tiéu chay

Lam dung thubc nhuan truéng

Adenoma nhung mao dai trang sigma- truc trang

Mat qua mo hoi

Nhin an/gidam nhap

Ha kali mau do mat qua than (kali nwéc tiéu > 20 mEq/24h)
Kém theo toan chuyén héa
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Bénh toan hoa éng than type | (6ng than xa)
Bénh toan héa éng than type Il (bng than gan)
Toan ketone dai thao dwong
S dung thuéc e ché carbonic acid anhydrase
Tha thuat chuyén lwu nwéc tiéu
Kém theo kiém chuyén hoa
No6n 6i/hat dich da day
Loi tiéu thiazide
Loi tiéu quai
Héi chirng Gitelman
Ho6i chirng Bartter
Hau tang CO2 mau
Tiéu chay man tinh/ lam dung thudc nhuan trwong
Khong kém theo réi loan toan kiém cu thé nao:
Giai doan phuc héi cla tén thwong than cap
Pa niéu sau khi bj tdc nghén
Truyén saline
Thiéu hut magie
Khéng sinh aminoglycoside
Cisplatium
Sodium penicillins
Mét vai bénh bach cau
Céc hoi chirng gay tang huyét 4p va ha kali mau
Cudng aldosterone nguyén phat
Cuwdng aldosterone th phat
U tiét renin
Hep déng mach than
Tang huyét 4p &c tinh
Ho6i chirng Cushing
Tang huyét ap c6 thé diéu tri bang glucocorticoid
Hoéi chirng Liddle
Dét bién tang hoat tinh thu thé mineralocorticoid
Ho6i chirng dw thira mineralocorticoid biéu hién ré
Hoéi chirng Gordon (toan chuyén héa va tdng kali mau)

Ha kali mau gia tao

Trong ha kali méu gia tao, nong do kali thuc t€ khong thép.
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e Tang bach cau rd rét (>100 000) co6 thé gay ra ha kali mau gia tao (hiém) néu dng
nghiém duoc gitr & nhiét d6 phong. Bach cau c6 thé thu nhan kali tir mau.
Chang han nhu trong bénh bach cau cap tinh dong tay cap va man

e St dung insulin triede khi dwgc 1dy mau c6 thé lam kali di chuyén tam thoi tie
mau vao ndi bao va gay ha kali mau gia tao. Mttc d¢ ha kali thwong nhe
(khoang 0,3 mEq/L)

e Mau mau d€ & nhiét d6 &m cta phong trong thoi gian dai cé thé lam giam nong
do kali mau

Ha kali mau do tai phan bo

Ha kali mau do tai phan bd la két qua cua sy di chuyén kali vao ndi bao. Chi mot

phéan nho lwgng tong kali trong co thé nam & ngoai bao. Do d6, mot lwong kali nho

di chuyén tir ngoai bao vao ndi bao cé thé gay ra thay do6i dang ké trén néng d¢ kali

huyét teong.

Kiém héa mau

Nong d¢ kali giam do kali di chuyén vao ndi bao. Mot cach d€ wdc luong rat twong

d6i lwong di chuyén 1a nong d6 kali huyét tuong sé giam khoang 0,3 mEq/L cho mbi

0,1 don vi pH tang lén. Tuy nhién, cdc nguyén nhan kiém héa mau thuong gay thi€u

hut tong luong kali trong co thé. Do d6, thuong co su thiéu hut thyce su cua triv lwong

trong co thé cling nhu sy ha kali mau do tai phan b6 trong tinh trang kiém chuyén
hoa.

Tang hoat dong B2 giao cam

Hoat hoéa thy thé B2 adrenergic gay su chuyén dich kali vao trong noi bao bang cach

tang hoat dong ctia kénh Na-K-ATPase. Trong nhitng tinh trang ma c6 sy tdng dap

tng cua hé giao cam, nhu trong nhdi mau co tim, sang do rwou, chan thuong dau
nghiém trong hay st dung cac thudc dong van g giao cam trong diéu tri hen, c6 thé
lam kali di chuyén tam thoi vao ndi bao tir d6 lam giam nong do kali mau.

Ng6 doc theophylline

Co thé gay chuyén dich kali vao ndi bao. Co chéhién chua rd, nhung ha kali mau ¢

thé lam tram trong thém cac r6i loan nhip nang thinh thoang cling xuat hién trong

ngo doc theophylline nang.

Ha kali mau liét chu ky c6 tinh gia dinh (di truyén trdi trén nhiém sac thé thuong)

La nguyén nhan hiém gap gay ha kali mau, do tang lwong kali di chuyén vao noi
bao. Bénh nay thuong di kem vdi cac dot liét mém co tinh chat chu ki, bat dau biéu
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hién ngay ttr khi con tré va thuong kem véi ha kali mau. Kali huyét thanh thuong
giam thap hon 3,0 mEq/L trong cac dot liét. Cac con c6 xu hudng xay ra vé dém va
séng sdm. C6 thé xudt hién sau khi gang stc (kich thich thu thé B2 adrenergic) va
sau an nhiéu tinh bt (gay tiét insulin).

Ha kali mau liét chu ky c6 nhiém doc giap thuong di kém véi cac dot liét véi biéu
hién lam sang twong tu nhu thé cé tinh gia dinh. R6i loan nay duoc xem la mot bién
chiing ctia nhiém doc giap, dic biét 6 nguoi gdc A. Cac con ¢ biéu hién 1am sang
trwong tw nhu thé di truyén, nhu: xuat hién sau gang stkc, sau bita an giau tinh bot.
C6 thé ngtra con bé“mg cach st dung thudc d6i van thu thé f2 va nhin chung sé hoi
phuc sau khi diéu tri khoi ceong giap.

Liéu phap b6 sung y€u t6 thiéu hut trong diéu tri thi€u mau hong ciu khong 16

Gay ra do sy tiéu thu dot ngdt kali d€ tao hong cau mai. Tinh trang nay c6 thé lam
nong do kali huyét tvong giam xudng dang ké va can phai b6 sung thém kali. Ha
kali thuong xuat hién khoang 2 ngay sau khi bat dau diéu trj thiéu mau.

Ngo doc cesium va barium

C6 thé trc ché cac kénh kali (giap kali chuyén dich ra khoi t&€ bao), tir d6 gay ra ha
kali mau nang

Chan doan ha kali mau

Sw thiéu hut tong luong kali trong co thé c6 thé giy ra do mét kali c6 nguon goc tai
than hodc ngoai than. Chan dodn nguyén nhan gay ha kali (tai than hodc ngoai than)
phai dwa vao khai thac bénh st can than. Néu van con chua 1o rang thi xét nghiém
hiéu qua nhat d€ phan biét nguyén nhan tai than va ngoai than 1a do luvgng kali duoc
dao thai qua nudc tiéu trong vong 24h. Luong kali dao thai qua nudc tiéu > 20
mEQ/24h trén bénh nhéan ha kali mau goi y nguyén nhan mat kali tai than. Xét
nghiém kali ctia nudce ti€u tai mot thoi diém it hiéu qua hon vi tinh trang ha kali mau
sé gay loi niéu trén nhiéu bénh nhan; lwgng nuwdc tidu 16n trong mau tht nay sé lam
lodng mau thtr va 1am gidm ndng dd kali trong nuwdc tiu. Thay vao d6, ti 1é
kali/creatinin trong nudc ti€u tai mot thoi diém dwoc khuyén cao dé xac dinh
nguyén nhan tai than hay ngoai than. Gid tri xét nghiém duwoc trén ngudng
20mEq/gam goi y mat kali tai than

Mat kali ngoai than

Su thiéu hut tong lwong kali trong co thé c¢é thé gay ra do mat kali tai than hay ngoai
than. Trong cac treong hop mat kali ngoai than sé cd sy tang git kali ctia than (lugng
kali trong nudc tiéu <20mEq/24h trén bénh nhan ha kali mau).
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Tiéu chay xudt tiét mic d6 nang gy mat kali cung vdi bicarbonate méi duoc tao
thanh lam ha kali mau va toan chuyén hda. Adenoma nhung mao ctia dai trang xich-
ma, tryc trang thuong biéu hién ha kali mau kem theo toan chuyén héa. Lam dung
thudc nhuén treong thoi gian dai thi lai gay thi€éu hut kali nghiém trong va kiém
chuyén hoa. Nong do6 kali trong mo6 hoi vao khoang 9 mEq/L, khi van dong vién
luyén tap hodc khi phai lam viéc nang ngoai troi néng thi cé khi sé bai tiét 1én dén
12L mo6 hoi/ngay, tit d6 gay thiéu hut kali dang ké. Con khi nhin an hay khi luwong
kali an vao khong du thuong cling chi gay thiéu hut kali mtc d¢ trung binh vi than
c6 kha nang git kali. Luong tong thiéu hut thuwong khong qua 300 mEq néu chi do
nguyén nhan giam nhap. Tuy nhién, hién twong giam nhap thuong lai xuat hién
trong bénh canh di kem v6i cac nguyén nhan ha kali mau khac. Luu y: vé mdt 1am
sang, phai luon xem xét cdc nguyén nhan ha kali mau khéc trén mot bénh nhan nghi
ngo giam nhap.

Chu y rang 6 muc nay khong liét ké ha kali do nguyén nhan nén 6i. Sy mat kali trén
bénh nhan non 6i, kem véi kiém chuyén hoéa va ha kali mdu that ra khong phai tu
ban chat ctia n6n éi ma la do mat qua than. Sy tang van chuyén natri va bicarbonate
t6i 6ng luon xa va dng gdp dan téi ting lwong kali bai tiét & than.

Thiéu hut kali do nguyén nhan tai than

Nhiéu rdi loan cé thé gay mat kali tai than (lwong kali trong nudce tiéu >20mEq/24h
0 bénh nhan ha kali mau) thuwong cé di kem véi r6i loan toan kiém. Do d6 cac nguyén
nhan mat kali tai than thuwong dwoc phan loai dua trén ¢é di kem véi:

e Toan chuyén hdéa

e Kiém chuyén hoa

¢ Khong cé r6i loan toan kiém cu thé

Mt kali tai thdn di kém v6i toan chuyén héa

Nguyén nhan thuong gap gdy thiéu hut kali di kem véi toan chuyén hoa la:
Bénh toan hoéa dng than type 1 (6ng than xa) hay type 2 (6ng than gan)

Toan ketone dai thao duong

Diéu tri vdi thudc tre ché€ carbonic anhydrase

Tha thuat chuyén luu nudc tiéu (urinary diversion procedure)

Nhiing nguyén nhan nay sé duoc phan tich cu thé¢ hon & chuong 7, toan chuyén hoéa
Mt kali tai than di kém v6i kiém chuyén héa

Kiém chuyén héa gan nhu luén di kem véi ha kali mau boi vi nhin chung tat ca

nguyén nhan gay kiém chuyén héa ciing sé dan téi thiéu hut kali (xem bang 5-1)
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o Non 6i/ hit dich da day. Non 6i cdp tinh va hat dich da day gop phan 16n vao
nhitng treong hop ha kali mau kem theo kiém chuyén héa. Mat acid
hydrochloric sé truc ti€p gay tang nong do HCO3- trong huyét twong. Roi
kiém chuyeén hoa sé duoc duy tri nho vao su thiéu hut thé tich dich ngoai bao.
Na di chung v6i HCO3- tdi dng lugn xa ctia cau than va duoc trao d6i voéi kali,
sau d0 kali sé duwoc thai ra nwdc tiéu.

o Loi tiéu thiazide: Loi tiéu thiazide lam giam tai hdp thu natri bang cach tic ché
kénh dong van natri va clorua ¢ 6ng luwon xa. Nhw ching ta da biét, si tec ché
nay sé lam giam kha nang pha loang nuwdc ti€u ctia than. Két qua la tang luong
natri va clorua di téi 6ng gop va sau do gia tang trao do6i natri va kali, kem
theo tang bai tiét ion H+ tai dng gop, gay ra ha kali mau kem theo kiém chuyén
hoéa. Sy thi€u hut kali mau va giam nhe thé tich dich ngoai bao c6 thé gay tram
trong thém tinh trang kiém chuyén hoa

Tém lai, sie thay d6i vé lwong dich va dién giai gay ra boi loi ti€u thiazide 1a

¢ Giam thé tich dich (do giam natri) mac d6 nhe

e Giam natri mau (phu thudc vao lugng niedc nhap)

¢ Ha kali mau

¢ Kiém chuyén hoa

¢ Giam calci trong nudce tiéu va tang calci mau

¢ Ha magie mdu ning

e Hgi chitng Gitelman La hoi chiing di truyén hiém gap gy ra boi s dot bién

cua kénh dong van natri va clorua ¢ 6ng luwon xa. Do d6 bi€u hién lam sang va
két qua ion d6 ctia bénh nhan mac hoi chiing Gitelman ciing gidng phan nao
véi str dung loi tiéu thiazide

¢ Ha kali mau

Kiém chuyén hoa

Tang lwgng Cl- trong nudc tiéu
¢ Giam calci trong nudc tiéu va tang calci mau
¢ Ha magie mdu nang
o Loi tiéu quai: Gay giam sy tai hap thu nai va clorua bang cach ttc ché kénh
dong van Na-K-2CL ¢ quai Henle (binh thueong hdp thu khoang 20-30% luwong
Na trong dich loc). Do d6 sé tang van chuyén natri va clorua téi dng gop, gay
ra tang trao doi natri, kali va bai ti€t ion H+ tai ong gop, két qua la ha kali mau
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kem theo kiém chuyén hda. Su thay doi thé tich dich va dién giai gay ra boi loi
tiéu quai la:

e Giam thé tich dich (do giam natri)

e Ha kali mau

e Kiém chuyén hda

e Tang calci niéu

e Ha magie mau nhe

Luu y rang, 1oi tiéu quai khong thuong gy ha natri mau trir khi cé kém theo
tang mot luong nudc nhap 16n va giam thé tich dich ngoai bao dang ké.

e Hgi chitng Bartter: La hoi ching di truyén hi€m gap gay ra do mot vai dot bién
anh huong t6i hoat dong ctia kénh dong van Na-K-2Cl ¢ quai Henle. Biéu hién
1am sang va két qua ion d6 ctia bénh nhan mac hdi chiing Bartter ciing giong
phén nao véi str dung loi tiéu quai:

e Ha kali mau

e Kiém chuyén hoa
e Tang calci niéu

¢ Ha magie mau nhe

o Kiém chuyén héa hdu ting CO2 mdu: Kiém chuyén hda xuat hién sau khi diéu
tri lam gidm pCO2 mau ¢ nhitng bénh nhan cé tang CO2 mau man tinh,
thuwong bang cach tang thong khi co hoc trong cac dot suy hd hap cap. Kiém
chuyén hoa trong bénh canh nay sé dugc duy tri do ¢ tinh trang thi€u hut thé
tich dich ngoai bao kém theo. Bénh nhan suy ho hap lai thvong dugc str dung
loi tiéu (d€ xtr ly mdt s6 bénh 1y khac di cung), ciing ¢6 thé 1am ndng hon tinh
trang thiéu hut thé tich dich ngoai bao va kiém chuyén hoa.

o Lam dung thudc nhudn truong kéo dai: Trong viém loét dai trang, bénh Crohn
va lam dung thudc nhudn treong kéo dai thuwong cé tinh trang kiém chuyén
hda miec d§ nhe t6i trung binh. Sy kiém chuyén héa duoc duy tri boi tinh
trang giam thé tich dich ngoai bao. Mat khag, tiéu chay xuat tiét cap tinh thi lai
thuong gay toan chuyén hda do mat bicarbonate qua phan.

Trong treong hop lam dung thudc nhuén truong, kali sé bi mat qua duong
tiéu hoéa nén kali niéu c6 thé thdp. Lam dung thudc nhuan treong dwoc nhac
t6i 0 phan nay vi n6 c6 kha nang la chan doan cta nhitng bénh nhan ha kali
mau va kiém chuyén héa khong ro6 nguyén nhan.
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Nhiimg truong hop ha kali mau khé chan doan

Mot s6 bénh nhan (hay cac tinh hudng hay bi hoi trong dé thi) c6 thé cé thé tich dich
binh thwong hodc giam nhe kem véi tinh trang ha kali mau va kiém chuyén héa do
nguyén nhan khong ro rang. Truede khi nhay ngay tdi chan doan héi ching Gitelman
chting ta nén can nhac va tim cé hay khéng céc tinh trang nhu: non 6i (ma khong
khai nhén), lam dung thudc 1oi tiéu hodc nhudn treong. Nhing bénh nhan nay co6
thé do qua cha trong t6i ngoai hinh va can nang hoac hanh nghé nhitng nghé ma
yéu cau phai tuan theo mot chudn gidi han can ngng nhat dinh (chang han nhu v
cong ba 16, nguodi mau thoi trang, van dong vién dua ngura hay dau si MMA). Viéc
gitt cho dau 6c dugc coi mo sé tdt hon cho viéc chan doan cac truong hop ha kali
mau véi kiem chuyén héa cé nguyén nhan khong 16 rang. Bang 5-2 tom tat mot cach
d€ tiép can cac chan doan phan biét cho tinh trang ha kali mau kem theo kiém
chuyén hda do ndn 6i (khdong khai nhéan), lam dung thudc loi tiéu hodc nhuan
treong.

Chi y rang c6 2 muc khac nhau cho stt dung thudc loi tiéu, sém va muodn. Ching ta
can biét rﬁng sau khi da dung loi tiéu mot thoi gian dai, thi biéu hién tdc dung cta
loi tiéu trén ion d6 cua nwdc tiéu cd thé rat thap (do qua thoi gian tac dung cua
thudc) va xét nghiém tim thudc 10i tiéu trén nudc ti€u co thé sé am tinh. Vi thé, trong
nhing treong hop nay kali va clorua niéu cé thé thap 1a do kha nang diéu tiét caa
than gitra cac liéu 1oi tiéu ma bénh nhan ty y st dung.

Bang 5-2: Chan doan ha kali mau kém theo kiém chuyén héa do cac nguyén

nhan khéng rd rang

Thé tich dich K* niéu Cl™ niéu Xét nghiém thuébc
co thé loi niéu trong
nwéc tiéu

Hoi chirng Binh thuéng >30mEg/L | >40mEg/L | Amtinh
Bartter/Gittelman | hodc giam
Non 6i (khdng Binh thwong > 30 mEqg/L < 20 mEqg/L Am tinh
khai nhan) hoac giam
St dung loi tiéu Em"h th_LfO’ng > 30 mEg/L > 40 mEqg/L Dwong tinh

oac giam
S dung loi tiéu Binh thwdng <20 mEqg/L < 20 mEqg/L Duwong hoac am
(mudn) hoac giam
S dung thuéc Binh thwdng <20 mEqg/L < 20 mEqg/L Am tinh
nhuan tredng hoac giam
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Cac hoi chimg gay tang huyét ap va ha kali mau

Cac hoi ching gay tang huyét ap thi phét va ha kali mau ngay cang duoc hiéu biét
rd rang hon. Cac r6i loan nay tuy khac nhau vé sinh bénh hoc nhung déu lam tang
tinh trang tai hdp thu natri dan téi taing huyét 4p. Cuong aldosterone nguyén phat
va th phat la nhitng nguyén nhan thueong gap trén lam sang. Tang huyét ap tha
phét do cac nguyén nhan di truyén hiém gap sé duoc thao luan trong chwong nay
cing thwong xuat hién trong mét tinh hudng quan trong khac: nhu trong dé thi :3

Cuong aldosterone nguyén phat

Co thé gay ra do u tuyén tang tiét aldosterone don ddc hay do tang san ca hai tuyén
thuwong than. Bénh nhan sé biéu hién tang huyét ap va ha kali mau mac du mot sd
bénh nhan cé thé c¢6 ndng dd kali mau binh thwong. Khai théc tién can c6 thé ghi
nhan ting c6 tinh trang ha kali méu déng ké sau khi diéu tri tang huyét ap bang loi
tiéu. Hoat ddng ctia renin trong huyét twong bi trc ché va cac nghiém phap kich thich
ti€t renin nhw dung loi ti€u sé khong cé hiéu qua. Nong do aldosterone cling tang
nhung khong dé bi e ché khi b sung thém natri. Do d6 ti 1& aldosterone/ renin
huyét tong tang 1én. Diéu trj adenoma c6 thé 1a phau thuat cat bo u tuy theo tinh
trang lam sang cua bénh nhan. Ca adenoma va tang san déu c6 thé dwgc diéu tri
bang thudc d6i van mineralocorticoid.

Cuong aldosterone thit phat

Co thé la hau qua cua hep dong mach than, tinh trang tang huyét ap ac tinh va hiém
hon la do u tiét renin. Ca renin va aldosterone déu sé tang. Hep dong mach than
thuong lam tang ca renin va aldosterone mot cach dang ké, du dé€ gay ra ha kali mau
va anh hudng téi huyét dong, day la cac dau hiéu d€ chi dinh xét nghiém chan doan
chuyén sau hon. Tang huyét ap é4c tinh, c6 thé la do nguyén phat hay th phat, day
la tinh trang cap cttu yéu cau phai nhap vién ngay dé duogc diéu tri ha 4p va theo
doi can than.

Tang huyét ap c6 thé diéu tri dwgc voi glucocorticoid

La dot bién di truyén trdi trén nhiém sac thé thuong ma trong d6 cé chimeric gene
phu trach viéc tiét aldosterone theo su diéu hoa cia ACTH. Do d6 su gia tang ACTH
sé gdy ra tang aldosterone. Bénh nhan trudng thanh va phat trién binh thuwong
nhung sé sdm xudt hién tang huyét 4p, ha kali mau va kiém chuyén hoa. Thuong sé
kem theo tién cdn gia dinh ¢6 tdng huyét ap nang va dot quy. Renin huyét twong bi
ttc ché nhung aldosterone van ting. Bién phap diéu tri 1a tic ché sy tiét ACTH bang
glucocorticoid. D4i van mineralocorticoid ciing ¢é thé duoc st dung.
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Hoi chitng Liddle

La dot bién di truyén trdi trén nhiém sac thé thuong, gay ra sy ting hoat dong ctia
kénh phu trach viéc tai hdp thu natri & dng gop. Aldosterone va renin thi bi trc ché.
Khéi phat véi tinh trang tang huyét dp, ha kali mau va kiém héa mau thwong roi
vao d6 tudi thanh thiéu nién. Diém quan trong can nhd la cac thudc d6i van
mineralocorticoid nhu spironolactone sé khong thé chen kénh ion gay bénh béi vi
dot bién gay ra sy hoat dong doc lap véi tac dong cua receptor mineralocorticoid.
Amiloride va triamterene, c6 tac dung chen kénh natri, c6 thé st dung trong hoi
ching Liddle d€ diéu tri tai hdp thu natri bat thuwong va tang huyét ap.

Dot bién hoat hda thu thé mineralocorticoid bung phat khi mang thai

La dang ddt bién di truyén trdi trén nhiém sac thé thuong cé thé gay tang huyét ap
nang lac thai ki. Sy dot bién thu thé mineralocorticoid dang hoat dong dan téi thu
thé co6 thé bi kich hoat boi progesterone hodc spironolactone. Muc tiéu diéu tri nhdm
t6i sw tai hap thu natri bat thuong la bang amiloride va triamterene (tranh dung
spironolactone)

Hoi chitng du thira mineralocorticoid bi€u hién rd

La dang dot bién thiéu hut 11 beta steroid dehydrogenase di truyén trén nhiém sic
thé thuong. O tinh trang binh thuwong, corticoid sé khong hoat héa duoc thy thé
mineralocorticoid béi vi enzyme 11 beta steroid dehydrogenase sé bat hoat cortisol
bang cach chuyén thanh cortisone (dang khong hoat dong). Khi enzyme nay bi thidu
hut, cortisol c6 thé thoai mai hoat héa thu thé mineralocorticoid, dan téi tang tai hap
thu natri, tdng huyét ap, va tang thai kali. Ca renin va aldosterone déu bi tic ché€.
Mot s6 loai cam thao den (black licorice products) c6 kha nang tic ché enzyme 11
beta steroid dehydrogenase ciing c6 kha nang gay tang huyét 4p tuong tu.

Hoi ching Gordon’s

La dang do6t bién di truyén troi trén nhiém sac thé thuong gay ra su tang hoat dong
kénh dong van chuyén natri va clorua & 6ng lwgn xa. Sy gia tang tai hap thu ca natri
va clorua sé 1am tdng huyét dp, toan chuyén héa va ting kali mdu. Mic du hdi chirng
Gordon’s gay ra toan chuyén héa va ting kali mau nhung van duoc ban téi & day vi
day ciing 1a hdi chitng don gen hiém gip gay ting huyét ap thit phat. Khi mac hoi
chiing nay cting ¢ thé co tinh trang tang calci niéu, voi hda than va tang tao soi.
Bénh nhan véi hoi chiing Gordon'’s sé dap tng tot voi 1oi tiéu thiazide va han ché
luong natri nhdp nhung lai it ddp tng voi nhing thudc d6i van thu thé
mineralocorticoid.
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Ha kali mau khong kém theo réi loan kiém-toan cu thé

Giai doan hoi phuc cua ton thuong than cdp, tinh trang da niéu sau khi tic nghén
va loi niéu thdm thau déu cb thé dan téi ha kali mau va thiéu hut kali tram trong.
Co ché quan trong nhat cua nhiing tinh trang nay 1a gia tdng van chuyén natri toi
ong gop, dan téi tang bai tiét kali. Mot nguyén nhan rat quan trong nhung thuong
bi bo qua ctia mat kali tai than la thi€u hut magie. Thiéu hut magie gy ra mat kali
tai than bdi nhiéu co ché& phtrc tap. Magie bi thiéu hut dan téi mat kali thong qua
kénh kali 6 6ng gop (ma dang 1€ phai dong khi co thé bi thiéu kali). Cac kénh nay
duoc diéu hoa mot phan boi magie. D€ kali nhap vao dwgc gitt lai binh thuwong thi
phai diéu trj tinh trang thi€u hut magie. Sé rat khé d€ diéu chinh thiéu hut kali chiing
nao ma tinh trang thiéu hut magie di kém van ton tai: Kali van tiép tuc mat qua nuwdc
tiéu du da duoc bu rat nhiéu. Phai luén nghi ngo thi€u hut magie khi c6 tinh trang
ha kali mau kem theo kali mat qua than kéo dai.

Penicillins c6 thé gay mat kali qua than nho déng vai tro nhw nhitng anion kém hap
thu dan téi gia tdng van chuyén natri téi dng lwon xa va tang trao d6i natri-kali.
Gentamicin va Cisplatin c6 tac dong gay doc than truc ti€p, lam mat kali. Mot vai
dang cua bénh bach ciu thinh thoang cé thé di keém v6i mat kali qua than.

PIEU TRI HA KALI MAU

Twong tu nhu diéu tri cac loai rdi loan dién giai khéc, viéc xac dinh nguyén nhan ha
kali mau rat quan trong. Nhiéu tinh trang can duoc diéu tri theo cac liéu phap cu
thé huong tdi nguyén nhan nén gdy ra ha kali mau song song véi viéc bu kali. Bu
kali qua duwong udng thuong dugc ding hon dwong tinh mach. Méc di1 cé sdn nhiéu
loai mudi cta kali nhung kali clorua thuong dwgc dung nhat d€ diéu chinh tinh
trang ha kali trong treong hop kiém chuyén héda kem theo thiéu hut thé tich dich
ngoai bao, va hau hét cac truong hop khac. O bénh toan héa dng than type I va II
hodc tiéu chay, c6 thé sit dung kali bicarbonate hodc kali citrate (citrate sé dwoc
chuyén hoa thanh bicarbonate tai gan) dé€ bu kali va bicarbonate.

Bu kali dwong tinh mach cé thé dung cho bénh nhan ha kali mau ndng né, de doa
tinh mang va cac bénh nhan khong thé bo sung bang duwong udng. Bu bang duwong
tinh mach tiém an nhiéu nguy hiém vi né thé lam tang kali mau nang mot cach cap
tinh. Kali lam kich ¢ng tinh mach va nhin chung khéng khuyén cao stt dung nong
d6 16n hon 30-40 mEq/L va t6c d¢ truyén cao hon 10 mEq/h. Trong cdc tinh hudng
cdp cttu (vi du nhu ha kali mau nang kem theo toan chuyén hoéa) kali c¢6 thé dugc
truyén voi toc do va nong do cao thong qua catheter ddt ¢ cac tinh mach 16n va can
duoc theo ddi can than cung dinh lugng nong d¢ kali mau thuong xuyén.
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U6c tinh tong luwgng kali trong co thé va kali thiéu hut

D€ c6 thé b kali cho bénh nhan dwoc chinh xac thi phai nhé rang khong phai bénh
nhan nao cling la nam, ndng 70kg. Do luong kali ngoai bao chi chiém phan nho trong
tong luong kali ciia co thé, nong do kali trong huyét twong chi nén dwgc dung nhw
mot chi dan twong doi d& udc lwong mike o thiéu hut kali. Téng legng kali trong co
thé binh thuong sé ti 1€ thudn véi khoi co va trong luong. Khai luong co sé giam dan
theo tudi va thuwong sé nhiéu hon 6 nam. Tuy theo d6 tudi, gidi tinh va trong luong
co thé ma tdng lwong kali ctia moi nguodi sé thay ddi rat da dang. Do d6, viéc can
nhic téi nhitng ddc diém ctia bénh nhan rat quan trong trong qué trinh danh gid
tong lwong kali d€ gdp phan han ché nhitng hau qua nghiém trong ctia viéc bu kali.
Nhin chung giam néng d¢ kali xuéng 1 mEq c6 thé phan anh mét khoang thi€u hut
kali rong. Lwong thiéu hut c6 thé vao khoang 100 mEq cho t6i 400 mEq~. Do d6 can
phai luu y trong viée wdc lwong luong kali can bu. Udc lwong twong tng thiéu hut
100 mEq gan twong duong véi gidam nong d6 1 mEq/L ¢6 thé dung trong treong hop
bénh nhan nit 16n tudi voi luong co it, trong khi thiéu hut 400 mEq/L twong tng véi
giam nong d6 1 mEq/L ap dung cho bénh nhan nam 20 tudi vo6i khoi co 16n. Luu y:
Day chi la nhitng con s xdp xi d€ c¢é dugc y tudng co ban vé viéc wdc luong luong
kali can bu. Bu kali luén can dwoc thuc hién song song véi theo doi kali mau thuwong
xuyeén.

O bénh nhan 8n dinh v4i mc d6 ha kali mau nhe (noéng d¢ kali > 3,0 mEq/L) va hién
khong c6 tinh trang gay mat kali, kali nén dugcbu tir ttt, chia thanh nhiéu liéu duong
udng trong vai ngay, kem theo dinh lwgng néng do kali mau thuwong xuyén.

BAI TAP

1. Cau hdi 6n tap. Luong kali ¢ dich ngoai bao cua mot nguoi nam 70 kg la bao
nhiéu?

Pap an

S phan bd xuyén mang t& bao mdt cach tw nhién ctia kali dwgc biéu hién bang
phuong trinh sau

Tong luwgng dich co thé (total body water- TBW) = 0,6 x 70kg = 42L

Thé tich dich ngoai bao (extracellular fluid volume- ECFV) =1/3 x 42kg = 14L
Nong do kali trong dich ngoai bao 1a 4 mEq/L

Tong luwong kali trong thé tich dich ngoai bao 1a 4,0 mEq/L x 14L = 56 mEq
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2. Cau hoi on tap. Luong kali ¢ dich ngoai bao cia mot nguoi nit 40 kg la bao
nhiéu?

Pap an

Tong lueong dich co thé (total body water- TBW) = 0,5 x 40kg = 20L

Thé tich dich ngoai bao (extracellular fluid volume- ECFV)=1/3 x 20kg = 6,7L
Nong do kali trong dich ngoai bao 1a 4 mEq/L

Tong luong kali trong thé tich dich ngoai bao 1a 4,0 mEq/L X 6,7L = 26,8 mEq

3. Bénh nhan nt 60 tudi v6i bénh bach cau dong lympho man tinh c6 néng d6 kali
huyét teong 3,0 mEq/L. Phong xét nghiém bao cho ban 1a mau mau dé 3 tiéng mai
lam xét nghiém. SG luong bach cau ctia bénh nhan 1a 150,000. Ban sé lam gi ?

Pap an

Lap lai xét nghiém. C6 thé c6 tinh trang ha kali mau gia tao

4. Nong do kali huyét twong sé khoang bao nhiéu trén bénh nhan c6 kiém chuyén
héa nang, pH = 7,7 va ndng do kali huyét twong 2,0 mEq/L néu pH duoc diéu
chinh binh thuong ma khong kem theo b6 sung kali?

Dap an

Mot cach rat twong doi d€ woc luong luwong kali di chuyén vao noi bao trong kiém
chuyén héa l1a nong d¢ kali gidm khoang 0,3 mEq/L v6i mbi 0,1 don vi pH ting. Bénh
nhan sé c6 nong do kali sau diéu chinh vao khoang 2 + 3 X 0,3 = 2,9 mEq/L. Hay
luu y rang két qua nay chi 1a xap xi. Van dé ¢ day 1a & tinh trang kiém chuyén hda,
st ha kali mau c6 thé khong nang nhu nhan dinh ban dau dwa trén nong d¢ kali
mau. Diém quan trong khac la: vai dang toan chuyén hoa cé tac ddong nguoc lai kiém
chuyén hoda va lam cho kali di chuyén ra ngoai t€ bao. Bénh nhan toan chuyén héa
va ha kali mau c6 thé bi rdi loan ndng hon nhan dinh ban dau dua trén noéng d6 kali
mau. Cac truong hop toan chuyén hda va ha kali mau nang la mét tinh trang cap
ciru.
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5. Mot bénh nhan nam vd gia cu dan udng kém trong 20 ngay gan day. Dong
nghiép cua ban nhan dinh rf“mg “tinh trang dinh dudng cta bénh nhan chic
khong qua té vi nong do kali mau ctia bénh nhan la 3,8 mEq/L”. Cau tra 1oi cua

banla gi?

Pap an

Nong d6 kali = 3,8 mEq/L khong phai la chi diém t6t cho tinh trang dinh dudng caa
bénh nhan nay. Sau khoang 3-5 ngay, than c6 thé diéu chinh sy giam dot ngdt luong
kali nhap va bat dau gitr kali lai mot cach rat hiéu qua. Than binh thuong c6 kha
ning gitt kali t6t bang cach giam nong dd kali trong nwdc tiéu dwdi mize 20 mEq/
24h. Sau 24 tiéng, sy mat tong luwong kali thwong sé dung lai, va bénh nhan sé khong
biéu hién can bang am tinh cta kali dang ké néu leong nhap khong giam dudi mic
20 mEq/ ngay. Boi vi, vdi luong nhap chi vao khoang 20 mEq/ngay, than sé c6 kha
nang git cho lwong dao thai dwdi 20 mEqg/24h, dan téi lwong kali mat di gan nhu
bang 0.

6. Bénh nhan nam 52 tudi véi tién can nghién rugu, trong 4 ngay gan day xudt
hién cac triéu chitng bao gom bu6n nén va ndn, dau bung vung gitta thueong vi
va yéu co. Tham kham lam sang goi y tinh trang c6 mat nwéc dang ké. Két qua
can lam sang;:

Na*= 130 mEq/L, K* = 2,3 mEq/L, CI* = 74 mEq/L, HCO3- = 40 mEq/L, Ca* =7,2
mg/dl, amylase 1125. pH mau ddng mach =7,52.

Ban nghi nguyén nhan gay ha kali mau & bénh nhan nay la gi?

Pap an

Kiém chuyén héa (pH va [HCO3-] déu cao) thit phat do non 6i kéo dai. Ha kali mau
di kem v6i non 6i la do mat kali qua than, boi vi nong d6 HCO3- cao déng vai tro
nhu anion kém hap thu, “mang theo” natri t6i 6ng gop.

Ch1 ¥ rang bénh nhan c¢6 nong dd calci mau giam thdp. Néu c6 su két hop ctia ha
kali va calci mau trén nén bénh nhan nghién ruou bi non 6i kéo dai thi chiing ta nén
chu y t6i kha nang thiéu hut magie do viém tuy. Sy ly giai co cling xuat hién trén
cac bénh nhan nay va c6 thé gay ra giam calci mau.
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7. Cling bénh nhan véi tinh hudng 6, sau 3 ngay duoc bu kali bang duong tinh
mach thi nong d6 kali 1a 2,6 mEq/L. Chuyén gi dang xay ra?

Pap an

Bénh nhan c6 kha nang da bi thiéu hut magie dan t6i mat kali qua than. Than mat
kha néng gitt kali khién viéc diéu chinh thiéu hut kali gan nhw 1a bat kha thi cho t6i
khi thiéu hut magie duoc bu du. Bu magie ciing sé diéu chinh ludn ha calci mau ¢
nhitng bénh nhan nay.
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Chuong 6: Tang kali mau

Tang kali mau ndng la mot cap ctru ndi khoa doi hoi phai diéu tri ngay 1ap ttec, tuy
thudc vao cac bat thuwong trén ECG ciing nhu cac biéu hién 1am sang ctia bénh nhan.
Céac dau hiéu ting kali mau bat dau xuét hién trén 1am sang khi nong d6 kali mau
tang hon 6.0 mEq/L gom:

o Triéu chiing than kinh co (yéu, liét c6 tinh chat hudng tam, suy ho hép)

e Cacbiéu hién tién trién dién hinh trén ECG gom: song T cao nhon, song P
phang, khoang PR kéo dai, r&i loan nhip that khong rd nguyén nhan va QRS
gian rong voi séng S sau. Cudi cung la sy xudt hién ctia “séng hinh sin”, sau d6
la rung that.

Céc thay d6i 6 tim c6 thé dién tién mot cach dot ngdt ma khong b cdc dau hiéu bao

trede. Du ECG khong ¢6 bi€u hién cac thay doi dién hinh ctia tang kali mau ciing

khong thé loai trir kha nang xuat hién mot r6i loan nhip cdp tinh.

NGUYEN NHAN TANG KALI MAU

Bang 6-1: Nguyén nhan gay tang kali mau

Tang kali mau gia tao

Tan huyét trong qua trinh 14y mau

Tiéu cau > 1,000,000

Bach ciu > 200,000 (vi du nhw trong bach cadu man dong lympho)

Bénh bach cau don nhan

Tang kali mau gia c6 tinh chat gia dinh (kali s& chuyén dich ra khdi néi bao)
Tai phan bé (kali di chuyén ra khéi ndi bao)

Toan chuyén hoéa khong téang anion gap

Toan cetone do dai thao duwdong (DKA)

C6 tinh trang wu trwong mau (nhw trong tang ap lwc thdm thau khong do cetone
hay toan cetone do dai thao dwdng)

Ngbé déc digitalis nang

Céc thubc trc ché Betaz adrenergic

Mannitol (wu treong)

Succinylcholine

Bénh liét chu ky tang kali mau c6 tinh chét gia dinh
Suy yéu kha nang bai tiét kali
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Bénh than man (CKD) (GFR thuong phai giam dang ké mai co thé gay tang
kali mau neu khéng c6 nguyén nhan nao khac phoi hop)
Bénh toan héa é6ng than type IV
Thiéu hut aldosterone
Suy thwong than nguyén phat (do tw mién, lao, xuét huyét, u xam lan)
Hoi chirng giam aldosterone giam renin mau (SHH), thwdng la bénh than
do dai thao duwdng
Ong than khéng dap &ng véi aldosterone
Céc bénh ly éng than mo ké
Bénh than tac nghén
Viém than do lupus
Bénh than té bao hinh liém
Bénh than do thudc gidm dau man tinh
Bénh than da u tay
Céc thudc gay thiéu hut aldosterone
Céc thubc khang viém non-steroid (renin)
Cac chét rc ché COX-2
Cac thudc chen beta (renin)
Aliskiren (renin)
Céc thubc rc ché men chuyén (ACEi)
Céc thubc dbi van thu thé Angiotensin 11 (All)
Heparin (téng hop aldosterone)
Céc thudc twong tac véi tac dung cua aldosterone
Spironolactone
Eplerenone
Drospirenone
Amiloride
Triamterene
Trimethoprim
Cyclosporine
Tacrolimus
Pentamidine
Céc réi loan di truyén hiém gap
Hoi chirng Gordon (t&ng huyét ap, tang kali mau, toan chuyén hoa)
Giam aldosterone mau gia type | (thiéu hut kénh Na hay thu thé aldosterone)

93



Nguyén Thé Bao CTUMP — Nguyén Thé Thai CTUMP — Dang Gia Uyén CTUMP - Liéu Minh Huy UMP

Tang kali mau gia tao

Trong tang kali mau gia tao, c6 mot s6 nguyén nhan lam nong do kali mau thuece sw
khong tang nhu trén xét nghiém (xem Hinh 6-1). Nguyén nhan thuong gdp nhat cta
tinh trang nay la do mau mau bj tan huyét khi 1y o vung thiéu mau hay khi bénh
nhan nam tay lai qua chgt. Cac nguyén nhan khac cta tinh trang tang kali mau gia,
lién quan dén 16i ki thuat 6 phong xét nghiém don gian nhu khi ting sd leong tiéu
cau qua muec (tiéu cau > 1.000.000); bach cau mau tang qua cao (>200.000); bénh bach
cau don nhan; 18y mau & viing bi thiéu mau hay mau mau bi tan huyét trong qua
trinh 18y méu; con ¢ mot r6i loan di truyén hiém gédp khac goi la tang kali mau gia
c6 tinh chat gia dinh, trong d6 kali s& “rd 1i” ra khoi hong cau trong ltic mau méu
dwoc phan tich.

Cac nguon nhap kali

Vi than c6 kha nang thai trir kali 16n nén viéc ting luong nhap kali don thuan it khi

gdy tang kali mau trir khi c6 mat dong thoi cuia giam sut kha néng thai trir kali &

than. Tuy vay, van nén than trong tim cac nguon nhap kali ¢ tat ca bénh nhan c6

tang kali.mau. Cac nguon nhap kali khéng phai ltc nao cling rd rang, chung c6 thé

tu:

¢ Khi kali nhdp vao cao hodc c6 thém mét s6 ngudn kali tir thire an khong thuong
xuyen

e Co pha huy mo6 nhu trong hoai ttr co, tan huyét, va sau hoa tri mot s6 bénh bach
cau va u t€ bao lympho

e Xult huyét tiéu hoa véi sy tang hap thu kali tir cac t€ bao mau bi ly giai

o Céc thyce phdm bo sung kali

o Cacloai mudi thay thé

e Cacloai dich truyén TM chtra kali, nudi dn tinh mach va nudi an qua sonde

e Nguon nhap kali ttr thudc

Tang kali do su tai phan bo

Tang kali do tai phan bé gay ra boi sy chuyén dich tam thoi kali tir ndi bao ra khoi
té€ bao, lam tang nong d¢ kali huyét thanh. Trong do, tong lwong nhu cau kali cta co
thé khong ting thém. Chi c6 mot lugng nho kali ndm & ngén ngoai bao (khoang 56
mEq ¢ mot nguwoi nam, nang 70 kg, so vdi tong luong kali trong co thé 1én dén 4200
mEq/L). Th€ nén, chi can mot lwgng twong ddi nho kali di chuyén tir ndi bao ra ngoai
bao cling du lam tang nong d¢ kali huyét thanh 1én dang ké.
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Ca toan chuyén hoéa va toan hé hip déu c6 thé lam chuyén dich kali ra khoi t& bao
d€ trao d6i véi H*. Tuy nhién, toan héa mau gay ra bdi cac loai acid hitu co nhu toan
acid lactic va toan ceton thirong khong lam tang kali mau do tai phan bd bdi nhiéu co
ché phtec tap. Mdc du toan cetone do dai thao duwong hay toan acid lactic vé mat ly
thuyét khong thé tu nd lam tang kali mau do tai phan bg, tuy nhién toan ceton do
dai thdo duong van cé thé lam chuyén dich kali ra ngoai bao 1am t&ng nong do kali
mau do tinh trang wu truong mau két hop véi su thiéu hut insulin. Con toan do acid
lactic van gay tang kali m4u do ting phéng thich tir cac t& bao bi thiéu mau va chét.

Cac chat tc ché beta-adrenergic c6 thé lam ting nhe ndng d6 kali mau (0,1-0,2
mEq/L) th phat do su tai phan bé.

Céc tinh trang wu trwong mau nhuw ting ap lwc thim thiu mau khong do ceton
trong dai thao duwong ciing c6 lién quan dén tang kali mau. Mot khi wu treong mau
duoc diéu chinh thi kali mau cling giam theo nhanh chéng. Nong d6 kali huyét
thanh binh thuwong néu c¢6 mat tang ap lwc tham thdu mau tiém an kha nang c6 thiéu
hut kali trong co thé.

Qua liéu digitalis ndng sé lam ting tai phan bd kali do tc ché bom Na*-K*-ATPase
& mang t&€ bao, lam ting kali mau. Chat tc ché dan truyén than kinh co
succinylcholine lam ting tinh thdm ctia cac t€ bao co véi ion kali, tir d6 c6 thé lam
tang nhe nong do¢ kali mau thém trung binh 0,5 mEq/L ¢ nguoi binh thuwong. Cac
nguyén nhan gay tang kali mau nghiém trong hon c6 thé ké dén: do bong, do bénh
ly than kinh co man tinh.

Liét chu ky ting kali mau c6 tinh chit gia dinh 1 mot nguyén nhan gy tang kali
mau it gap. Bénh di truyén troi trén nhiém sac thé thuong gay ra cac dot liét mém
tai phat kem vdi tinh trang tang kali mau. Nong d6 kali huyét thanh thuong trong
khoang ttr 6.0-8.0 mEq/L. Nhitng dot cap thuwong khéi phat do an mot luwong 16n kali
ttr ché€ d6 &n hodc do nhiém lanh, kéo dai tir vai phut dén vai gio.

Tang kali mau thir phat do suy yéu kha nang bai tiét kali

Hau hét cac truong hop tang kali mau th phat do tang tong luong kali thuc su

trong co thé 1a do suy giam kha nang thai trir kali & than két hop véi van duy tri

luwong nhap kali tir ché' d an. Than giam thai kali c6 thé do mot hoac két hop ca hai

nguyén nhan dudi day:

e Ton thwong than cap va bénh than man (giam GFR va s luong cac nephrone
chttc nang c6 kha nang thai trtr kali)

e Toan hoa 6ng than (lan toa) type IV
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Tén thuwong than cip (AKI) va bénh thin man (CKD)

Boi vi than c6 kha nang thai trir kali 16n, nén thuong GFR phai giam < 20% so voi
binh thuong thi tang kali mau mdi c6 thé xudt hién néu nguyén nhan chi don thuan
la do bénh than man. Tuy vay, CKD lai la yéu t6 thtic day rat thwong gap trong cac
bénh canh tang kali mau do da nhan t8. Khi GFR con khoang 20%, than bat dau gap
van dé trong viéc thai trir kali tir tai luong kali binh thwong hang ngay. Vi vay, chi
can tang tiéu thu thém mot lwong nho kali cling c6 thé gay tang néng d¢ kali mau
dang ké. Diéu quan trong la can phai xac dinh tat ca cac nguon kali tiém an va tim
ra cdc nguyén nhan khdc gay tang kali mau va giam kha nang thai trir kali truedc khi
cho rang tinh trang tang kali mau trén chi don thuan do GFR. Dic biét 1a & cac bénh
nhéan con GER > 20% so v6i muic binh thwong. Ung dung vao lam sang, khi suy thin tie
mikc d§ nhe t6i trung binh ma co kém ting kali mdu, thi ting kali mdu nay khong thé chi
don thutin do suy thdn. Phdi nd lyc tim cdc nguyén nhdn khdc cd thé'lam ting kali mdu bao
g0m cic nguon kali tiém dn.

Toan héa dng than (lan toa) type IV

Bénh toan hda 6ng than type IV la mot hoi chiing thuong gép do suw suy giam lan
toa chitc ndng ctia 6ng gop trong viéc bai ti€t du luong H* va K*. Hau qua cua su
thiéu hut nay 1a lam xuat hién tdng kali mau phoi hop véi toan chuyén hoa khong
tang anion gap. Tinh trang tdng kali mau cang lam tram trong thém bénh canh toan
chuyén hoéa do tec ché€ kha nang bai ti€t ammonia ¢ than.

Toan hda 6ng than type IV gay ra boi cac r6i loan khong dong nhat va do mot sd

thudc. Diéu quan trong can néi dén 1la bénh ly nay chiu trach nhiém cho nhiéu truong

hop tang kali mau khong rd nguyén nhan va ludn can phai nghi dén ¢ tat ca cac

bénh nhan tang kali mau chua ¢ can nguyén. Mot sd bénh nhan c6 thé c6 suy than

nhe, nhung GFR nhin chung van > 20% so v&i binh thuong, vi thé ting kali mau

khong thé giai thich 1a do suy than don thuan. Luu y rdng, nhém nguyén nhan do

thudc la cdc nguyén nhan chinh gay ra bénh toan hdéa 6ng than type IV. Cling gidng

nhu cic nguyén nhan gay tang kali mau khac, quan trong van phai xac dinh tat ca

cac thudc va cac ngudn c6 nguy co dong gop vao bénh sinh cta tang kali mau.

C6 4 co ché chinh c6 thé gay toan hda dng than type IV:

e Su thiéu hut aldosterone

e Bénh ly than ndi tai lam giam kha nang dap ting ctia dng than véi aldosterone

e C4c thudc lam thiéu hut aldosterone

e Cac thudc trc ché cac qua trinh cling nhu cac kénh van chuyén ¢ 6ng than can
thiét cho su bai tiét kali
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Sy thiéu hut aldosterone c6 thé do suy thuong than nguyén phat, hdi chig giam
aldosterone giam renin mau, hodc do cac thudc lam giam kha nang tiét aldosterone.

Suy thugng than nguyén phat sau bénh ly ty mién, do lao, do u xam 1an, hodc do
xuat huyét sé gay thiéu hut ca cortisol va aldosterone. Trai lai, suy tuyén yén chi tac
dong dén cortisol ma khong anh huwong dén aldosterone, vi thé' suy tuyén yén khong
la nguyén nhan quan trong gay tang kali mau

Hoi chttng gidam aldosterone giam renin mau (SHH) la nguyén nhan quan trong
gay tang kali mau. Bénh dac trung boi tinh trang gidm hoat tinh renin huyét twong,
giam nong d6 aldosterone huyét twong va tang kali mau. Bénh ciing thuong cé toan
chuyén hoa nhe. Dién hinh, bénh c¢6 suy than tir mic d6 nhe dén vira nhung GFR
thuong > 20% gia tri binh thwong. Hoi chitng nay thuong thay trong nhiéu rdi loan
¢ than, nhung nguyén nhan pho bién nhat 1a do dai thao duong.

Bénh 6ng than khong dap ting v6i aldosterone thuong xuét hién trong cac bénh ly
than man tinh, trong d6 ong than bi suy yéu chitc nang nén kém dap tng voi
aldosterone. Hoi chitng nay biéu hién 1am sang hoan toan gidng véi tinh trang giam
aldosterone, nhung noéng do aldosterone mau khong giam. Bénh c6 thé€ biéu hién
suy than nhe, nhung GFR thuwong > 20% gid tri binh thuwong nén khong thé ly giai
cho tinh trang tdng kali mau néu chi dwa vao suy than don thuan. Nhiing bénh nhan
nay khong dap tng vdi liéu phap thay thé mineralocorticoid.

Thubc

Mot s6 thude c6 thé gay ting kali mau bang cach twong tac véi sy tdng hop
aldosterone, tir d6 gay thiéu hut aldosterone, hay twong tac véi cac qua trinh hay
cac kénh can thiét cho sy bai tiét kali 6 ong than. Cac thudc thuwong dung gay tang
kali mau dwoc liét ké trong Hinh 6-1. Cac thudc nay can stt dung mot cach than
trong & tat ca bénh nhan cé nguy co tang kali mau.

Mot s6 thong tin vé bénh nhan c6 “nguy co” ting kali mau

Khi ¢6 tinh trang suy yéu chitc ndng than, bénh nhan c6 nguy co bi tang kali mau
néu nhw ngudn nhap kali du thira hay c6 sit dung nhitng thudc tiém an nguy co lam
kali mau tang. Vi vay, du bénh nhan c6 nong do kali mau binh thwong, nhung cé
kem tinh trang thiéu hut aldosterone, giam dap tng véi aldosterone & dng than hay
suy than thi cé nguy co tién trién dén tang kali mau. Nhitng thudc c6 nguy co lam
tang kali mau, néu co thé, thi nén tranh st dung ¢ nhitng bénh nhan nay. Can nhan
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manh lai rang, nhiéu nguyén nhan c6 thé cling cong hudng trong tinh trang ting
kali mau.

Chinh vi mo6i bénh nhan ¢é thé ¢é nhiéu nguyén nhan lam tang néng do kali mau,
nén can danh gia mot cach cé hé thong tirng can nguyeén tiém an nay o tat ca bénh
nhan cé tang kali mau.

CHAN POAN VA PIEU TRI TANG KALI MAU

Khi xudt hién tinh trang tang kali mau nghiém trong thi viéc chan doéan va diéu tri
nén duoc thuc hién mot cach dong thoi (xem Hinh 6-2 va 6-3). Khong c¢6 nhiéu thoi
gian cho phép viéc danh gia mot cach can than vé cin nguyén gay tang kali mau
nghiém trong. Can ngung cac nguon nhap kali ngay lap tirc. Nghe thi c6 vé hién
nhién nhung néu bd qua budc dau tién nay thi thuc su la mot tham hoa. Can tién
hanh mac ECG ngay dé tim ddu chiing cho tinh trang tang kali mau. Viéc diéu tri
cdp ctu tuy thudc vao c6 hay khong biéu hién trén ECG: Trong dé tang kali mau
nghiém trong kem véi bién doi trén ECG la mot cdp ctru ndi khoa. Biéu hién sém
nhat trén ECG la song T nhon va duoc xac dinh bé“mg cach dinh lwong nong do kali
mau. Nhitng biéu hién ti€p theo, ndng hon, gom: Séng P det, khoang PR kéo dai, va
QRS gian rong vdi song S sau. Cudi cung, la xuat hién cua “séng hinh sin”, sau do
la rung that va ngung tim. Diéu quan trong cin nhé la di khong cé cdc biéu hién trén
ECG thi ciing khong loai trir kha ning bénh nhan sé xudt hién cdc r6i loan nhip tim cip tinh
de doa tinh mang. di kem véi cdc dot ligt vdi biéu hién lim sang twong tw nhw thé co tinh
gia dinh.

Can dinh lugng lai nong d¢ kali mau thuwong xuyén (dan bénh nhan khong nim chjt
tay khi 1dy mau) & nhiing ca tang kali mau nhung khong c6 biéu hién trén ECG dé
xac dinh chan doan. Trong treong hop nghi ngo tang kali mau gia do tang qua mtc
s0 luwong bach cau hay tiéu cau (bai kali sé€ dugc giai phong khoi mau da déng trong
mau huyét thanh), thi c6 thé dinh long ndng d6 kali huyét trong, Iuc nay két qua
6 thé trai nguoc voi khi do ndng dd kali trong huyét thanh. Trong cac truong hop
tang kali mau nghiém trong véi biéu hién trén ECG thi c6 thé tién hanh diéu tri ngay
ma khong can cho két qua xac dinh tir dinh lwgng nong do kali mau.

Khong can phai tang trit lwong kali toan co thé 16n méi cé thé gay tang kali mau. Vi
du, dé€ tang nong d¢ kali mau t&r 5 mEq/L 1én 6 mEq/L thi chi cdn thém vao mot
luong khoang 50-150 mEq kali, tuy thudc vao khéi luong co cia bénh nhéan va hiéu
qua trong viéc dwa kali vao trong t€ bao. Viéc diéu tri duoc tién hanh truc ti€p theo
3 hudng:
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e Diéu tri cap ctru dé€ trung hoa tac dung trén tim gay ra béi tang kali mau khi ¢
hién dién cac bién d6i trén ECG, bang cach truyén calcium TM.

e Diéu trj tam thoi bang cach tang chuyén dich nhanh chéng kali vao bén trong
ndi bao d€'lam giam nong do kali huyét twong: glucose két hop véi insulin;
dong van beta-2 néu bénh nhan khéng c6 bénh mach vanh; bicarbonate néu
bénh nhan c6 kém toan chuyén hda nang

e Diéu tri hudng dén loai bé kali ra khoi co thé: stt dung resin gan két véi kali

hoac loc mau

Bang 6-2: Chan doan va diéu trj tang kali mau khan cap

Can nho rang thwong sé c6 nhiéu nguyén nhan phoi hop & bénh nhan tang kali
mau. Trong do, thwong cé kem véi tinh trang giam bai xuat kali.

Bwéc 1: Ngwng tat ca cac nguédn nhap kali

Bwéc 2: Tién hanh mac ECG.

Nhirng bién déi trén ECG gilp xac dinh tinh trang tang kali mau that sw, tir d6
tién hanh diéu tri cAp ctru. Nhung néu ECG khéng thay déi dang ké ciing khéng
dwoc phép loai trir tinh trang cé tang kali mau nghiém trong. Cac biéu hién trén
tim do tang kali mau cé thé xuét hién dot ngét ma khéng c6 dau hiéu canh béo

Bwéc 3: Néu cé nhivng bién do6i dang ké trén ECG sé tién hanh diéu tri cap
ctru bang calcium dé chéng lai cac thay déi vé dién thé gay ra b&i tinh trang
tang kali mau.
e 10 ml calcium gluconate 10% TM (chtra 4.5 mEq calcium)
e Thoi gian khéi phat tac dung: 3-5 phat. Tac dung kéo dai: 30-60 phut
e Than trong: Calcium cé nguy co gay ra céc rbi loan nhijp de doa tinh mang &
bénh nhan c6 st dung digitalis. Calcium sé lam két tia dung dich
bicarbonate. Can theo déi nguy co' nhip cham
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Bwoc 4: Chuyén dich kali vao bén trong té bao dé giam néng dé kali huyét
thanh. Regular insulin 10 Ul TM cung v&i 100 ml glucose 50% (2 6ng D50),
sau dé duy tri glucose 10% (D10) & liéu 75 ml/gi& dé tranh ha dwong huyét
e Thoi gian khéi phat tac dung: 30 phat. Tac dung kéo dai: khoang 30-60 phut
e Mong doi giam kali: khoang 1 mEqg/L
e Than trong: Khéng str dung D50 don déc ma khéng dung kem insulin.
Khoéng thém D50 niva néu glucose mau da >300 mg/d|
Albuterol 10-20 mg khi dung (cao hon nhiéu so véi liéu diéu trj hen phé quan)
e Thoi gian khéi phat tac dung: 30 phut. Tac dung kéo dai: khoang 2 gi¢
e Than trong: Bénh mach vanh hay céc loai réi loan nhip. C6 thé khoéng hiéu
qua néu bénh nhan co6 sir dung chen beta khéng chon loc
e Hiéu qua hiép lwc v&i insulin
Can nhac st dung NaHCO3 néu bénh nhan c6 kém toan méau nang (khi pH
<7.10) (chua yéu dé diéu tri toan héa mau)
e Than trong: qua tai thé tich, tng natri mau, tdng pCO2, kiém chuyén héa,
lam gidm sGt ndng dd calcium ion héa dang ké. HCO3- sé gay két tha voi
cac ché pham cha calcium.

Bwéc 5: Tang thai trir kali ra khéi co thé
e Truyén dich néu c6 dau hiéu thiéu dich
e S dung loi tiéu quai
e Loc mau néu bénh nhan cé kém suy than man tién trién hay tdn thwong than
cép
e S dung cac chat tang gan két véi kali. (Khdng khuyén céo st dung don
ddc & bénh nhan co tang kali mau cap)

Bwéc 6: Xac dinh can nguyén tiém an gay ting kali mau.
Kiém tra lai cac ngudn chira kali, cac thubc cé nguy co lam ‘tang kali mau (xem
Hinh 6-1). Buwéc nay cé thé thue hién dbng théi véi diéu tri cap ciru.

Bang 6-3: Cac thuéc str dung trong diéu trj tang kali mau

Thuéc Co ché Than trong

Calcium gluconate Trung hoa tam th&i cac C6 thé gay ngd doc

10% 10 ml TM trong 5- | tAc dung trén tim gay ra digitalis.

10 phut b&i tang kali mau trwdc Gay két tia néu dung
khi tien hanh diéu tri cung céac dung dich cé
chuan. Thoi gian tac chtra bicarbonate
dung: 1 gio
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50 gam dung dich
Glucose 50% (D50)
két hop véi regular
insulin 10 Ul, sau dd la
D10 v&i tbc dd 50-75
ml/gi® d& ngan nguy
co ha dwdng huyét.

Chuyén dich tam thei kali
vao bén trong té bao. Khéi
phét tAc dung sau 30-60
phat va kéo dai khoang 1
gio.

C6 thé gay tang dwong
huyét hay ha duwong
huyét. Néu ndng do
glucose mau > 250 mg/dl,
khéng khuyén céo dung
D50.

Theo ddi nguy co tang hay
gidm dwong huyét.
Khéng st dung D50 don
déc (ma khong sr dung
insulin). C6 thé lam tang
noéng dé thAm thiu va
nguy co lam x4u di tinh
trang tang kali mau.

Céc thubc déng van
beta-2

Chuyén dich tam thoi kali
vao bén trong té bao. Hiéu
rng nay hiép lyc voi tac
dung cuta glucose/insulin

C6 thé gay nguy hiém cho
bénh nhan c6 bénh mach
vanh hay c6 céac rdi loan
nhip

NaHCO3

C6 thé can nhac & bénh
nhéan tang kali mau cé
kém v&i toan héa mau
nang

Gay qua tai ECFV, kiém
hdéa mau.

Tang natri mau.

C6 thé gay tetany/co giat
néu c6 kém gidm canxi
mau.

Gay két thia v&i cac dung
dich c6 chtra canxi.

Cac loai resin trao doi
kali

Patiromer (Veltassa)

Loai bd kali qua duwdng
rudt, trao doi v&i ion canxi

Ha magie mau.

C6 thé anh hudng dén sy
hap thu cac thuodc khac
T&o bon

Tiéu chay

Sodium polystyrene
sulfonate (Kayexalate)

Loai bé kali qua dwong
rudt, trao ddi véi ion natri

C6 thé gay hoai ttr rudt
Gilr natri va lam tang qua
tai ECFV

Loc mau

Loai trtr kali ra khdi co thé

Noéng d6 kali mau c6 thé
tang tr& lai trong vai gio
sau khi loc mau, can phai
theo d&i can than.
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Gidng voi tat ca cac rdi loan dién giai khac, quan trong la xac dinh va diéu chinh cac
bénh ly tiém an gay tang kali mau.

BAI TAP

1. Mot nguoi dan 6ng 40 tudi cd nong do kali la 6.5 mEq/L. Phong xét nghiém bao
40 véi ban rang mau mau 6 trén c6 vé da bi tdn huyét trude khi phan tich. Hién
tai bénh nhan dang dwoc truyén dich TM: D5W véi 10 mEqg/L KCl ¢ trang thai
“gitt duong truyén tinh mach - Keep Vein Open”. Ban sé lam gi trong tinh hudng
nay?

Pap an

Ngung tat ca cac nguon cung cap kali (duwong miéng, nudi an qua duong tiéu hoa
hay tinh mach). Mac du nghi ngo kha nang ting kali mau gia nhung chung ta van
phai bam sét theo luu d6 tiép can va hanh dong ngay lap tirc vi mic do tang kali
mau cé thé tiém an nguy co de doa tinh mang.

e Tién hanh do ECG. Néu c6 séng T cao nhon, thi xac dinh c6 tinh trang tang
kali méau that sy. Céc thay doi trén ECG sé cho phép ta quyét dinh viéc diéu tri
cap ctru la can thiét hay khong dé€ trung hoa cac tac dung trén tim gay ra boi
tang kali mau.

e Trang bj sn trong dau cdc nguyén nhan “tiém an” c6 thé gay tang kali mau:
Potassium penicilline
Cac loai mudi thay thé (nhiéu loai c6 chira KCl)

Tan huyét

Truyén mau

Xuat huyét tiéu hda (sy hdp thu kali tir dwong tiéu hoa)
Ly giai co

Bong

PhAu thuat 16n

e Ngung tat ca cac thudc c6 thé lam tang kali mau

¢ Xét nghiém 13p lai theo déi kali (khi 1dy mau luu y bénh nhan khéng duoc nam
chat tay dé tranh nguy co tan huyét)
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2. Mot bénh nhan nam 36 tudi vao vién vdi tinh trang toan cetone do dai thao
duong, pH mau dong mach la 7.10, kali mau huyét thanh 1a 5.0 mEq/L. Nong d¢
creatinine huyét thanh trong giéi han binh thwong. ECG chi biéu hién nhip nhanh
xoang 108 1/phut. Ban sé xtr tri nhu thé nao vé kali mau & bénh nhan nay?

Pap an

Nong d¢ kali mau trong giéi han binh thuong 6 bénh nhan toan cetone do dai thao
duong ngam chi ra rang c6 tinh trang thiéu hut kali ddng ké trong co thé. Néu nhu
chtrc ndng loc cua than va thé tich nuwdc tiéu la da thi nén bu kali két hop véi insulin
va saline. Nhé rang insulin sé ting dua kali vao bén trong t& bao. Nong d6 kali mau
can duoc theo doi that chat ché dé tranh nguy co ha kali mau nang. Diéu quan trong
li trong toan cetone do ddi thdo dwong, nong dg kali mdu dit & mirc binh thuwong cao vin
phén dnh tinh trang thiéu hut kali trong co thé. O nhiing bénh nhan toan cetone do dai
thao duong con c¢é thiéu hut magie va phosphate.

3. Bénh nhan ntt 60 tudi biéu hién khoé chiu, budn ndn, giam cam giac them an va
méi bat dau ngira gan day. Co tién stt bénh than man véi creatinine mau 7.4 mg/dl
va GFR con khoang 10% gia tri binh thwong. Xét nghiém: Na* 143 mEq/L, K* 6.6
mEq/L, Cl- 107 mEq/L, bicarbonate 16 mEq/L, Hb 10.1, Hct 31%, WBC 3400. Khi
mau dong mach: pH 7.32, pCO2 32 mmHg. Nguyén nhan gay tang kali mau &
bénh nhan nay la gi, xw tri tiép theo?

Dap an

e Tién hanh do ECG. Néu xuat hién séng T cao nhon thi xac dinh ¢é tang kali
mau thuce sy

e Danh gid nhanh cdc nguyén nhan tiém an gay tang kali mau da trang bi trong
dau nhw da néi

o Xét nghiém kali mau 1ap lai (khi 1dy mau, néu c6 thé thi khong nén st dung
garo dé tranh nguy co lam tan huyét mau mau). O ca 1am sang nay, bénh nhan
biéu hién suy than véi kha nang bai tiét kali giam nén khong du dé€ bai xuat
hét lwong kali nhap vao tir ché d6 an.

e Hudng dan bénh nhan tranh cac loai thue pham co chira nhiéu kali

e Kiém tra cin than tat ca cac loai thudc bénh nhan dang dung
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e Diéu trj toan chuyén hoéa bang cach udng natri citrate. Sau d6 citrate sé dugc
chuyén hoa thanh bicarbonate ¢ gan.

e Diéu tri vdi resin trao ddi kali — Natri polystyrene sulfonate (Kayexalate) két
hop véi sorbitol d€ diéu chinh tang kali mau cap.

4. Mt bénh nhan nir 46 tudi mac dai thdo duong, c nong dd kali huyét thanh 1a
5.9 mEq/L. Bénh nhan khong c6 triéu chiing. Ban sé ti€p can nhu thé nao?

Dap an
Ngung tat ca cac nguoén bo sung kali (duwong miéng, nudi an qua dwong tiéu hoa hay
tinh mach). Khi c6 két hop gitra dai thao duong va tang kali mau thi phai nghi ngay
dén kha nang cé hoi chiing giam aldosterone giam renin mau (SHH), nhung ching
ta van bam st theo luu &6 da xay dung béi vi ting kali mau tiém an nguy co de doa
tinh mang nén chiang ta khong muoén phai bé qua bat cit diéu gi.
e Tién hanh do ECG. Néu xuat hién séng T cao nhon thi xac dinh ¢é tang kali
mau thuce sw. Cac bién d6i muodn hon trén ECG chi ra rc:?mg can phai diéu tri
cap ctu tinh trang tang kali mau dé€ trung hoa tadc dung ctia no trén tim.
e Danh gid nhanh cac nguyén nhan tiém an gay tang kali mau da trang bi trong
dau nhw da noi
e Xét nghiém kali mau lap lai (khi 1dy mau, néu c6 thé thi khong nén st dung
garo dé trdnh nguy co lam tan huyét mau mau).
bénh gia thém cac thong s dién giai khac va nong do creatinine mau cé thé gitp
ich thém. Néu creatinine mau binh thuong, c6 thé loai trit nguyén nhan suy than.
Bénh nhan c6 thé ¢é tinh trang toan chuyén hoa khong tang anion gap mic d¢ nhe.
Diéu nay sé ho trg ban dé thiét 1ap chan doan toan héa 6ng than type IV. Mot trong
nhitng nguyén nhan thuong gdp gay ra bénh ly nay la do SHH. Bénh nhan ¢6 SHH
thuong kem theo suy than mutc d¢ nhe dén vira (GFR con khoang 50-75% gia tri binh
thuong, nhung khong dt d€ mdi ban than né c6 thé gay ra tinh trang tang kali mau)
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5. Cau hoi 6n tap. Mot bénh nhan nam 79 tudi (ndng 60 kg) vdi tién st bi chiing
sa sut tri tué nhdi mau da dang, ndm liét giwong va can nudi &n qua dng. Bénh
nhan tho nhanh va khé danh thtte, diéu dudng cham séc cho biét bénh nhan da
tiéu chay nhiéu lan. Két qua xét nghiém: Na* 173 mEq/L, K* 2.8 mEq/L, HCO3- 18
mEq/L, CI- 137 mEq/L. Khi mdu dong mach: pH 7.22, pCO2 45 mmHg, HCO3- 18
mEq/L. Thé tich nudc ti€u trong 24 gio la 0,6 L véi nong do tham thau la 670
mOsm/L va Na* niéu la 8 mEq/L. Diéu gi gy ra tinh trang tang natri mau ¢ bénh
nhan nay?

Pap an

Nudi &n qua 6ng cé thé gy tiéu chay, dan tdi téng natri mau do mat nude qua phan,
ha kali mau do mat kali va toan chuyén héa la do mét bicarbonate qua phan. Luong
nudce ty do thiéu hut xap xi véi:

Nuéc thiéu hut = TBW x (Na‘dw duwe — Na'vinh thuong) / Na'binh thuong
(trong d6 TBW la tong lwong nwdce ¢d trong co thé, Na+do duwee 1a ndng dd Na* huyét
thanh va Na*binh thuing la néng do Na* huyét thanh binh thuong)a

Vi vay: Nudc thiéu hut = 0.6 x 60 x (173-140)/140 =8.5 L,
Hodc, TBW = 0,5 x can nang (kg) do bénh nhan nay 16n tudi
=0.5x60 x (173-140)/140=7.1 L

Vi vay, luong nudce thi€u hut ¢ bénh nhan nay roi vao khoang ttr 7.1 — 8.5 L. Cong
thirc nay ciing c6 thé dung dé tinh luong nwdc thém vao dé€ giam nong d6 Na* mau
xudng mtc mong mudn. Gia sit chiing ta mudn diéu chinh Na* mau bénh nhan
xudng 163 mEq/L trong 12 gio dau, va gia st thé tich nudc tiéu bénh nhan la 0,5 L
va lwong nudc mat khdong nhan biét duoc cling la 0,5 L (do tho nhanh) trong 12 gio
nay thi:

Lwong nudce can thiét d€ giam nong ¢ Na* xuéng 163 mEq/L
=TBW x (Na+do duoc — Na+mong mudn) / Na+mong musn = 0.5 x 60 x (173-163)/160 =1.8L

Luc nay, sé thém 0,5 L nudc mat khong nhan biét vao nita. Khi d6, tong luong nudc
(c6 thé bl bang D5W) trong vong 12 gid 1a 2.3 L. Nhé rang van phai luon theo doi
sat luong nudc mat tiép tuc: Néu bénh nhan ti€p tuc mat nwdc qua phéan thi luong
nudce bu vao dé€ ha natri mau bénh nhan xudng con 163 sé nhiéu hon murc tinh duoc.
Né6ng d6 Na* mau can duwgc kiém tra mdi 2-3 gio trong qua trinh diéu tri dé trdnh
viéc diéu chinh qua nhanh hay diéu chinh chua du. Lreu y rang cong thiec trén chi
giup ban wdc luong xap xi lwgng nuwdc can bu. Thé con van dé ha kali mau?
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DPdp dn: Bénh nhan nay cé thi€u hut kali rdt nang, trong boi canh pH la 7.22. Nhé
rang trong toan chuyén hda sé ting dua kali tir ndi bao ra ngoai bao gay lam tuong
vé nong do kali mau “cao dén” 2.8 mEq/L & bénh nhéan nay. Vi vay, bénh nhan nay
c6 hién dién sy thi€éu hut kali nang. Ha kali mau trong bénh canh toan chuyén héa
la mot cap ciru ndi khoa. Can phai bu kali va theo doi sat. Tac gia sé khong diéu tri
véi bicarbonate du1 bénh nhan c6 toan héa mau. Viéc nang pH 1én sé lam x&u thém
tinh trang ha kali mau va c6 thé thic ddy dén cac r6i loan nhip. Sau khi da bu kali
On, tac gia méi danh gid nhu cau st dung bicarbonate. Mot ly do khac khién tac gia
khong bu bicarbonate ngay tir dau la do pH toan ¢ day la do nguyén nhan ho hap
két hop véi toan chuyén hoa vira gay ra boi tiéu chay nhiéu. Céc rdi loan toan kiém
hén hop sé duoc ndi & Chuong 9. Hay thit xem lai vi du nay mot Ian ntra sau khi
doc xong Chuong 9 nhé.
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Chuong 7: Toan chuyén héa

Toan chuyén héa la qua trinh gay giam nguyén phat nong d6 HCO3- trong huyét

twong. Ngudn gdc cta toan chuyén hda cé thé 1a do tang acid hay do mat HCO3-.

Sw tang acid c6 thé gay ra boi:

¢ Téng san xuat H+ ndi sinh nhu trong toan ketone, toan acid L-Lactic, toan acid D-
Lactic va ng¢ ddc salicylate

e Su chuyén hda cac chat doc hdp thu qua dwong tiéu hda nhue methanol, ethylene
glycol va paraldehyde

¢ Giam bai tiét H+ nhu trong toan ure mau va bénh toan héa éng than type I va IV

Mat HCO3- ¢6 thé do:

e Mat qua than trong toan héa 6ng than (type II) & ong lwon gan

e Mait qua duong tiéu hoa trong tiéu chay

Théng thuong, toan chuyén hoa duoc phan loai dwa vao c6 hay khong ¢ tinh trang
tdng anion gap (xem Bang 7-1)
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Bang 7-1: Nhibng nguyén nhan gay toan chuyén héa thwong gap

Cé tang anion gap
Toan ketone dai thao duwdng
Toan acid L-lactic
Toan acid lactic type A
Giam tw&i mau mod
Ngwng tim
Séc
M4t mau cAp mirc d nang
Nhiém trung huyét
Toan acid lactic type B
Metformin
Thuéc rc ché men sao chép nguoc nucleotide
Linezolid
Propofol
Bénh ly &c tinh
Toan acid D-lactic
Toan ketone do rwou
Toan ure mau (suy than tién trién)
Ng6 déc salicylate
Ngé déc Ethylene glycol
Ngé déc Methanol
Ngé déc Propylene glycol
Toan acid Pyroglutamic
Ngo doc Toluene (xay ra rat sém sau khi hap thu)
Ng6 déc Paraldehyde

Khéng tang anion gap

Bénh thadn man nhe t&i trung binh

MAat HCO3™ qua dwdng tiéu hoa (tiéu chay cap)
Bénh toan hoa éng than type 1 (ng lwon xa)
Bénh toan hoa 6ng than type 2 (ng lwon gan)
Bénh toan hoa 6ng than type IV

Toan héa mau do pha loang

Diéu tri toan ketone dai thao dwong (mat ketone trong nuwéc tiéu)
Ngé déc Toluene
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TOAN CHUYEN HOA TANG ANION GAP

Toan tang anion gap c6 thé gay ra do tinh trang tang san xuat cac acid ndi sinh (nhw
toan ketone, toan acid lactic, toan ure mau va ngd doc salicylate) hay do tiéu thu cac
hop chat ngoai sinh (nhu ethylene glycol va methanol). Toan chuyén héa tang anion
gap hinh thanh do sy thém vao ion H+ va anion khong dinh lugng dugc. Sau do, H+
tang duwgc dém boi HCO3- nén nong do HCO3- sé giam. Tang anion khong dinh
lwong duoc sé gay tang anion gap theo phuwong trinh:
AG = UA (anion khong dinh lwgng) - UC (cation khong dinh lwong) = [Na*] -
([CI"]+[HCO37])

Toan ketone dai thao duong

Bénh nhan toan ketone dai thao duong mtrc d6 nang thuong biéu hién véi:

¢ Toan chuyén héa tang anion gap

e Toan hda mau ndng (pH<7,15)

e Tang duong huyét

e Giam thé tich dich ngoai bao

e Tong luong K+ giam mac du nong d6 K+ trong mau cé thé binh thuwong hodc tang

Trong toan ketone déi thao duong, anion gap tang la do ting san xuat ketone nho
qua trinh oxy hda khong hoan toan cac acid béo. Bénh canh dién hinh thuong gép ¢
nhing bénh nhan dai thao dwong phu thudc insulin khong duoc kiém soat tot voi
cac triéu chiing: thd nhanh, tiéu nhiéu, khat nhiéu, toan hdéa mau nang va ketone
duong tinh véi xét nghiém nudc tidu bang que nhiing. Ketone huyét thanh thuong
cho két qua dwong tinh manh trén nhitng bénh nhén toan ketone déi thdo duong.
Daéi luc, xét nghiém thi nudce tiéu véi que nhung cho két qua nong do ketone duong
tinh thap hon so vdi thuc t& d6 la do du ti 1€ p OH butyrate / acetoacetate tang rd
nhung que nhang lai khong phat hién dugc § OH butyrate vi chét tht st dung trong
que nhung khong phan tng vdi —OH butyrate.

Toan acid L-lactic

Toan acid lactic type L 1a loai thuong gap nhat trong cac loai toan acid lactic. Nguyén
nhan thuong gdp nhét gay toan acid L-lactic 1a thi€u oxy mé. Toan acid lactic thuong
duoc phan ra thanh 2 nhém: nhém gém nhiing rdi loan c6 kem tut huyét ap hoac
giam oxy mau nang (type A) va nhom nhitng bénh ly con lai (type B).

Toan acid D-lactic

R4t khong thuong gdp. Xuat hién & nhitng bénh nhan rudt ngén, thuong tir vai thang

dén vai nam sau khi noi rudt d€ diéu tri béo phi khéng tri. Bénh nhan c6 toan acid
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D-lactic thuong biéu hién nhiing dot r6i loan than kinh (that diéu, ndi lép bép, Ia
1an) di kém véi toan chuyén hda ting anion gap.

Toan hoa gay ra boi su 1én men cua carbohydrate chwra duoc tiéu hoa hoan toan do
cac vi khuan ky khi tao ra acid D-lactic, mot chat rat khoé chuyén hda 6 co thé dong
vat. Chan doan so bg toan acid D-lactic phai dya trén triéu chiing 1am sang do cac
xét nghiém thwong quy chi phat hién duoc L-lactate.

Toan ketone do rugu

Toan ketone do rwou la mgt bénh ly nang, thuong gap ¢ nhitng bénh nhan nghién
regu lau nam, dic biét sau mot dot che chén kéo dai ma khéng bé sung du calo. Sy
tang tao ketone la hau qua phoi hop gitta nhin d6i va do ethanol gay ra. Triéu ching
thuong gap 1a budn non, noén va dau bung. Co6 thé xudt hién kiém chuyén hoa do
non 6i va kiém ho hap kem theo toan chuyén hda tang anion gap. Bénh nhan thuong
c6 giam thé tich dich ngoai bao, ha duong huyét, xuat huyét tiéu hda hodc viém tuy
cap. Do an udng khong du kéo dai nén tong lugng phospho va magie trong co thé
thuong giam mac du nong dd trong huyét thanh & miec binh thuong. Xét nghiém
ketone trong tong phan tich nudc tiéu (khong phat hién dwoc 3 OH butyric) c6 thé
cho két qua thdp hon thuc t&€ do ti 1é p OH butyrate / acetoacetate tang cao trong
toan ketone do ruou.

Toan ure mau

Toan chuyén hda ting anion gap thuong khéng xuat hién trong bénh than man cho
dén khi GFR giam dwéi 20% so v6i binh thuwong. Bénh nhan bénh than man mic d6
nhe hodc trung binh thuong cé toan chuyén héa khong ting anion gap hon la tang
anion gap. Toan chuyén héa khong ting anion gap do than giam kha néng tong hop
va bai tiét NH4+ d€ gop phan thai H+.

Khi GFR giam thi anion gap tdng do tang & dong cac anion khong dinh luong dwoc
nhu sulfate, phosphate, cac anion hitu co.

Ngo doc salicylate

Ngo doc salicylate co thé biéu hién cac triéu chiing nhu U tai, di€c, chéng mat, cac
triéu ching 6 duong tiéu hda, s6t, thd nhanh, gay phu phoi khong do tim, ton
thwong than cap, thay dai tri giac ty mitc do ngd doc. Ngod doc salicylate co thé gay
toan chuyén hoa tang anion gap nhung biéu hién thuwong gap va sém nhat la kiém
ho hadp do tac dung caa salicylate 1én trung tam ho hdp. Toan chuyén hoa xay ra sau
dé 1a do tac dung cua salicylate 1én mot s6 qua trinh chuyén hoa gay tich tu cac acid
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hitu co nhue acid lactic va ketone, dan téi toan héa ting anion gap. Ban than salicylate

chi gép phan nho vao luong anion gap tang.

Ngo doc Ethylene glycol.

C6 thé do udng cac dung dich chong dong (anti-freeze) hodc giai nhiét. Thuwong xuat

hién trén bénh canh c¢ tién stt nghién rieou lau nam. Ngo doc ethylene glycol thuong

di kém véi tang osmolal gap, diéu nay ban dau la do ethylene glycol. Nhung khong

lau sau d9, ethylene glycol sé dugc chuyén héa bai alcohol dehydrogenase thanh

nhiéu hgp chat rat doc hai gay ra cac hau qua la:

e Tang osmolal gap tir ethylene glycol da tiéu hoa

¢ Toan chuyén hoa ting anion gap do ethylene glycol dwgc chuyén héa thanh cac
acid doc khac nhu acid glycolic, glyoxylic va oxalic.

e R&i loan chitc néng than kinh cap tinh (that diéu, It 1an, dong kinh, hon mé)

e Xuat hién tinh th€ calci oxalate trong nudc tiéu (mot trong nhitng hop chat gay
doc la acid oxalic)

e Ton thuong than cap do lang dong tinh thé calci oxalate

¢ Ha calci mau do tang sy két tinh calci oxalate

Ngo doc Methanol

Methanol c6 thé dugc tim thdy trong nhiéu loai dung moi, dung dich vé sinh kinh
chan gio, chat chéng dong (antifreeze) va cac loai ruou tit ndu & nha hodc ruou lau.
Bénh nhan ngd ddc methanol thuong co tién can nghién ruwgu man tinh. Methanol
duoc chuyén hda badi alcohol dehydrogenase thanh acid formic. Osmolal gap tang
la do methanol. Khi methanol dugc chuyén hda thanh acid formic, anion gap tang
do acid formic goép phan vao anion gap. Khi ngd doc methanol, bénh nhan cé thé bi
viém tuy hay viém day than kinh thi giac gay mu loa. Nhiing triéu chiing 1am sang
cua ngd doc do methanol bao gom:

e Tang osmolal gap tit methanol da tiéu hoa.

¢ Toan chuyén hda tang anion gap vi methanol dugc chuyén héa thanh acid formic.
¢ Gian dong t, phu vong mac va dia thi va gady mu.

e Ly giaico

e Daubung

e Viém tuy cap

Ngd doc Toluene (biéu hién rat sém sau khi hap thu toluene)

Toluene dugc chuyén hoa thanh acid benzoic va sau d6 la acid hippuric. Cac anion
nay duoc dao thai rat nhanh chéng. Do d6 hau hét bénh nhan ngd doc toluene biéu
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hién toan chuyén héa khong ting anion gap. Tuy nhién, néu danh gia bénh nhan
trong thoi diém sém sau khi hdp thu toluene c6 thé cé sy tang anion gap thoang qua
Ngo doc Propylene glycol

Propylene glycol duoc dung trong cac ta dwoc cua cac ché phdm thudc tinh mach va

hay gdp trong cac bénh canh & ICU. Propylene glycol lam tang osmolal gap, n6 duoc
chuyén hoa thanh acid lactic, vi thé gay toan chuyén héa tang anion gap.

O cac bénh nhan ngd ddc phai danh gia khan cap osmolal gap va anion gap

Mot s6 loai ngd doc cé thé gay tang osmolal gap. Cac loai khac thi gay toan chuyén
hoéa tang anion gap. Nhung ciing c6 nhiing loai c6 thé gy ra ca hai rdi loan néi trén

Bang 7-2: Osmolal gap va anion gap trong mét sé loai cap ctru ngd déc

thwong gap

Hop chat | Tdng osmolal gap |Tang anion gap San pham chuyén héa
Salicylate - + Lactate, ketone
Ethylene + 4 Glycolate, glyoxylate,
glycol oxalate
Methanol + + Formate
Propylene Lactate
+ +
glycol
Ethanol + - Khong
Isopropanol + - Acetone
Toluene - + (r&t som) Hippurate

Do d¢, sé gitip ich néu tém lai loai ngd ddc nao sé gy tang loai gap nao. Bang 7-2
liét ké mot vai loai ngd doc thuwong gép. Luu ¥ rang isopropanol khong thuong gay
ra toan chuyén hoa nhung c6 thé biéu hién ngd doc cap vdi mat nhan thic.

NHAN XET VE ANION GAP

Cé quan diém cho rang trong toan chuyén héa ting anion gap sé c6 su lién quan
gitta anion gap tang gay ra bdi tang anion trong dich ngoai bao va do giam
bicarbonate, gay ra boi sy trung hoa voi H+. Céan ctt vao phuong trinh:

AG=[Na*]-([Cl"] + [HCO3))
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thi theo logic thong thuong, anion gap tang bao nhiéu thi HCO3- s€ giam bay nhiéu.
Chang han nhu, toan acid lactic hay toan ketone dai thio dwong lam ting anion 1én
15 mEq/L thi nong ¢ HCO3- hi vong sé giam twong duong bang 15 mEq/L

Nhung diéu nay thuwong khong xay ra trong thuece té. Co giai thich cho la boi ngoai
HCO3- thi H+ con dwoc dém bdi hé dém ndi bao va boi xwong. Hay ndi mot cach
don gian la HCO3- khong phai dém hét lwong ion H+ mot minh ma sé nhan duoc
sit “tro giap” tir cdc hé dém khac. Do d6 [HCO3-] thuong sé gidm it hon mitc tang
clia anion gap.

Vi toan lactic, ti 1€ gitta do tang anion gap va d6 giam [HCO3-] thwong khong phai
la 1 ma khoang 1,5 nho cac hé dém ngoai bao khac. Do d¢, vdi toan acid lactic thi
gan nhu:

Lwong AG thay d6i/ Lugng {HCO3] thay d6i=1,5
Hodc chuyén vé€, ta co:

Lwong [HCO3] thay d6i = Luong AG thay déi/ 1,5

St dung cong thitc don gian nay thi ching ta sé du doan dwoc néu trong toan acid
lactic, AG tdng mot khoang 15 mEq/L thi [HCO3-] phai gidm mot khoang
AG/1,5=15/1,5=10 mEq/L chit khong phai 15 mEq/L

Vi toan ketone, ti s& nay gan véi 1 hon c6 1€ 1a do ketone (gay ra sy tdng anion gap)
6 thé bi dao thai qua nudc ti€u. Do d6 trong toan ketone thi c6 thé xem nhu:

Luong [HCO37] thay d6i = Luong AG thay doi

Phai nhan manh lai day la cach rat twong d6i d€ dy doan do giam [HCO3-] dya vao
AG trong treong hop toan acid lactic hay toan ketone. Vi toan ure mau va cac
nguyén nhan toan chuyén hoda ting anion gap khag, ti sd nay khong thé dy doan
duoc.

Vay ta nén tng dung diéu nay nhw thé nao? Trong bénh canh toan lactic hodc toan
ketone, [HCO3-] do dwgc néu cao hon s6 du doan dua trén AG sé€ goi y c6 tinh trang
kiém chuyén hoa tiém an kem theo. Nguoc lai [HCO3-] do dugc thdp hon gia tri dy
doan thi goi y c6 tinh trang toan chuyén héa khong tang anion gap kem theo.

Khi tac gia chan doan toan chuyén hda tang anion gap do acid lactic hay ketone, tac
gia thuvong so sanh lugng bicarbonate giam theo dw dodn (dwa vao su tang anion
gap) véi luong do duoc, va 4p dung hudng dan sau:

[HCO37] do duoc néu cao hon s6 du doan dya trén AG s€ goi y o tinh trang kiém
chuyén hoéa tiém an kem theo.
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Nguoc lai [HCO3] do dwgc thap hon dy doan goi y ¢6 tinh trang toan chuyén hoa
khong tang anion gap kem theo.

Day chi la phan thao luan so sai vé anion gap. Néu van cam thdy chua rd rang thi
dumg qua lo lang. Nhitng tng dung ctia anion gap sé& duoc ban cu thé hon nita &
chuong 9.

TOAN CHUYEN HOA KHONG TANG ANION GAP

Vian dé thuong duoc quan tam ¢ toan chuyén hda khong tang anion gap la rdi loan
kali mau di kem
Bénh than man mirc do nhe tGi trung binh

Bénh nhan c6 bénh than man mtc do nhe téi trung binh sé thuwong cé toan chuyén
hoda khong tang anion gap hon la toan chuyén hoéa tang anion gap do co ché giam
tong hop amonia ¢ than dé thai ion H+. Bénh nhan thuong c6 nong d6 K+ mau binh
thuong nhung cling 6 thé ¢6 tang kali mau néu tang lwong nhap hodc khi tinh trang
suy than tién trién (khi GFR giam dudi 10-20%).

Mat HCO3  qua duong tiéu hoa (thuong di kem ha kali mau)

Tiéu chay cap thuong gy toan chuyén héa khong tang anion gap di kem véi ha kali
méu. Néu tinh trang toan chuyén héa ning va sy mat kiém qua phan con dién tién
thi ¢ chi dinh bd sung HCO3-.

Bénh toan héa 6ng than type | (6ng lugn xa) (thuong di kem véi ha kali mau)

Bénh toan hda dng than xa la do 6ng than giam kha nang thai H+. Bénh canh 1am
sang thuwong bao gom toan chuyén hoa, mat kha nang acid hoa nudc tiéu t6i pH <
5,3 méac du c6 tinh trang toan hdéa méu, ha kali mau do méat qua than. Néng do K+
trong huyét thanh thuong trong khoang nhé hon hoéc bang 2.0-3.0 mEq/L. Ngoai
ra, bénh nhan c6 thé co sdi calci phosphate va tinh trang voi hda than. Sy mat kali
qua than thuong tee phuc hoi sau khi diéu tri giam thé tich va toan chuyén hoéa.

C6 nhiéu nguyén nhan gay ra bénh toan hoa dng than xa. Hau hét la hiém gap (xem
thém bang 7-3).

Bénh toan héa 6ng than type Il (6ng lugn gan) (kali mau thuong ha hoac binh
thuong)

Sw toan chuyén hda gay ra do giam kha nang tai hap thu HCO3- ¢ 6ng than gan. Khi
tinh trang giam hap thu HCO3- trong dich loc & 6ng than gan xuat hién, nong dd
HCO3 sé giam do tang mat HCO3- qua nudc tiéu. Sy giam nong d¢ HCO3™ nay sé
gay ra toan chuyén hda. Dang bat thuwong nay ctua bénh toan hoa 6ng than gan thinh
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thoang duoc coi nhu su tai thiét 1ap “nguwdng” tai hdp thu bicarbonate ctia dng than
gan xudng mot gia tri thap hon. Bénh toan hda dng than type II thinh thoang kem
theo r6i loan tai hap thu cac chat khac nhw amino acids, glucose, phospho va urate.
Su rdi loan tai hdp thu ctia Ong than gan nay dwoc goi chung hoi ching Fanconi.
Bénh nhan bj toan hda 6ng than gan van cé thé thai H+ binh thwong nén c6 kha nang
acid héa pH nuéc tiéu dudi 5,3.

Cé nhiéu nguyén nhan gay ra bénh toan hoéa 6ng than gan. Hau hét la hiém gap
(xem Bang 7-3)

Bénh toan héa 6ng than type IV (thuong kém theo tang kali mau)

Bénh nay da duoc thao luén ¢ chwong 6 khi ban vé tinh trang tang kali mau thit phat
do thiéu hut aldosterone hay sy dé khang véi aldosterone cuia dng than. Cac nguyén
nhan thuwong gap cua bénh toan hda ong than type IV duoc liét ké & bang 7-3.
Nguyén nhan thuwong gap ctia bénh 6ng than type 4 1a hdi chiing giam aldosterone
mau giam renin (hyporeninemic hypoaldosteronism), ddc trung boi tinh trang giam
nong dd cua renin huyét thanh, giam noéng do aldosterone va tang kali mau. Hoi
chting nay c6 thé thdy trong nhiéu bénh than khac nhau nhung thuong gap nhat la
do dai thao duong.

Tinh trang 6ng than khong dap ting vdi aldosterone c6 thé gap trong nhiéu bénh
than man tinh. Hoi chiing nay cting kha giong vdi hdi ching thiéu hut aldosterone
nhung nhing bénh nhan nay khong dap ung véi liéu phdp thay thé
mineralocorticoid.

Toan héa mau do pha loang

Toan héa mau nhe c6 thé gay ra boi su pha loang cia HCO3™ trong huyét twong do
tang thé tich dich ngoai bao dot ngot nhung khong duoc bd sung thém bicarbonate
hay tién chat cua bicarbonate nhu lactate. Nguyén nhan toan chuyén hda nay
thuong gap trong khoa cap cttu sau khi bu dich lwong 16n véi saline thuong.

Bang 7-2. Nhirng nguyén nhan cta bénh toan héa éng than

Type | (6ng lwon xa)

Di truyén

Mé&c phai:

HOi chirng Sjogren

Bénh xdp ty than
Amphotericin B

Bénh than do thubc giam dau
Bénh 6ng than md k& man tinh
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Bénh xo hdéa dwong mat nguyén phéat
Cuwong tuyén can giap

Duv thtra vitamin D

Bénh Graves

Lithium

Chi

Ifosfamide

Type Il (6ng than gan)
Di truyén

Mé&c phai

U da tuy séng
Amyloidosis
Thuy ngan

Chi
Acetazolamide
Ifosfamide
Topiramate
Bénh Wilson

Type IV (kém tang kali mau)

Thiéu hut Aldosteron

e Suy tuyén thwong than nguyén phét (do tw mién, TB, xuét huyét hay u xam lan)
e HGi chirng giam aldosterone méau giam renin (hyporeninemic hypoaldosteronism)
Ong than dé khang véi aldosterone

Bénh 6ng than mé ké

Bénh than tac nghén

Viém than do lupus

Bénh than do hdng cau hinh liém

Bénh than man tinh do thuéc gidm dau

Bénh da tdy than

Thubc gay thiéu hut aldosterone

NSAIDs (renin)

Thubc rc ché COX-2 (renin)

Aliskirin (renin)

Uc ché men chuyén (ACE)

Uc thé thu thé angiotensin 11 (All)

Heparin (sw tdng hop aldosterone)

Thubc &nh hwéng téi hoat ddng cla aldosterone
Spironolactone

Eplerenonoe

Drospirenone

Amiloride

Triamterene

Trimethoprim
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e Cyclosporine
e Tacrolimus
e Pentamidine

SU BU TRU CUA HO HAP

Nong d6 ctia ion H+ trong dich ngoai bao duoc quyét dinh bai ti 1€ gitta PCO2 (duoc
kiém soat boi phoi) va [HCO3-] (duoc kiém soat boi than), twong quan theo:

[H+] < PCO2/[HCO37](x: tilé)

Toan chuyén hoa 1a qua trinh gay ra sy giam nguyén phat [HCO3-]. H6 hdp bu tri
cho toan chuyén héa bang cach gay ting thong khi, tir 6 giam PCO2 thit phét. Diéu
nay gitp diéu chinh ti 1¢ PCO2/[HCO3] va do d6 ciing diéu chinh luén nong d¢ H+
vé binh thuong. Thong thuong, phdi khong chuyén nong d6 H+ vé han ludn gia tri
binh thudng ma chi tiém can khoang d6. Vay gia tri cia PCO2 bang bao nhiéu sau
khi bt trir? Dap an ctia cau hdi trén c6 thé tra 1oi bang cach st dung cong thiic gid
tri bt trtt ho hdp du doén ctia toan chuyén héa. Theo d¢, gia tri PCO2 bang véi
PCO2 = 1.5 x [HCO3~] + 8

Néu PCO2 do duoc khac véi gia tri PCO2 du doan thi ¢é y nghia gi? Sy khéac biét
dang ké mang y nghia c6 rdi loan ho hap kem theo toan chuyén hoa, boi vi PCO2
khong biéu hién nhw chiing ta mong doi. Néu PCO2 do dugc cao hon gia tri dy doan
thi c6 kem theo tinh trang toan h6 hap. Néu PCO2 do duoc thap hon du doan thi sé
kem theo tinh trang kiém h6 hap. Céng thiic nay chi mang tinh twong déi, va ching
ta nén cho PCO2 do dugc dao dong + 2 mmHg so voi gia tri dw doan. Tuy nhién, sy
chénh léch déng ké so vdi gia tri du doan theo chiéu nao cling goi y réi loan loan hd
hap kem theo sy toan chuyén hoa.

PIEU TRI TOAN CHUYEN HOA

Nhin chung, sy can thiép sém phai luén hudng téi chan doan va diéu chinh nhiing
nguyén nhan cu thé caa tinh trang toan chuyén héa. Vai loai toan chuyén hoéa can
phai bo sung bicarbonate va vai loai s€ khong can. Do d6, xac dinh nguyén nhan gay
toan chuyén hdéa mang tinh quyét dinh dé€ diéu tri thich hgp. Nhin chung, khong
nén b sung kiém trude khi xac dinh duwoc pH mau: Kiém ho hdp hodc chuyén héa
s€ bu trir lam tang pH 1én, khi d6 truyén bicarbonate sé€ gay ra kiém hda nang.
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Bang 7-4: Phwong phap tinh HCO3- thiéu hut dé diéu tri toan chuyén héa

1. Can thiép ban dau nén ludn hudng téi chan doan va diéu trj nguyén nhan gay toan
chuyén héa. Nhin chung, vai loai toan chuyén héa can bu HCO3- va vai loai thi khong.
Do d6, chan doan xac dinh nguyén nhan gay toan chuyén hda la trung tam ctia viéc quan
ly pht hop.

2. Quyét dinh truyén HCO3- nén dugc can nhéc can than, tity vao mic d6 nang cta tinh
trang toan hoa mau (pH mau) va loai toan chuyén hoa.

3. Khong nén truyén HCO3- trudce khi xac dinh pH mau: do tinh trang kiém ho hap hodc
kiém chuyén hoa sé€ gitup bu trir 1am tang pH 1én, khi d6 néu truyén thém HCO3- sé€ gay
kiém hda de doa tinh mang.

5. Quan hé gitra lwong HCO3- truyén vao va murc d6 tang HCO3- trong mau khong tuyén
tinh: khi toan chuyén héa mtrc d6 ndng sé can truyén nhiéu bicarbonate hon dé tang néong
d6 HCO3™ lén mot lugng nhat dinh.

6. Nhin chung, HCO3- sé phan b trong mot khoang bang véi

)

HCO3~

khoang HCO3™ = [0,4 + ] X trong lwong co thé (kg)

7. Lwgng HCO3- thiéu hut dé€ xac dinh lwgng can bo sung c6 thé xac dinh béng cong thirc:

’

HCO3"~

HCO3™ thiéu hut = [0,4 + ] x can ning(kg) X ([HCO3 pong musn] — [HCO3 40 auoc))

8. Vi du v6i bénh nhéan ndng 70kg, néu HCO3- do dwoc la 6mEqg/L va mong mudn nang
HCQO3" 1én 10 mEq/L thi

)

HCO3"

HCO3" thiéu hut = [0,4 + ] X 70 X (10 — 6) = 233 mEq

9. HCO3- c6 thé duoc truyén duwdi dang 3 6ng natribicarbonate 50 mEq trong 1 lit
D5 véi tdc do can thiét.
10. Trong trieong hop toan héa méau con dang tiép dién, nhu toan acid lactic néng, c6 thé

can dung nhiéu liéu HCO3- 13p lai t6i khi xac dinh va diéu chinh dugc nguyén nhan cta
toan chuyén hoa.

11. Véi tét ca rdi loan kiém toan va dién giai thi theo doi diéu tri can than la m&u chot
quan trong.

Toan chuyén héa cap mirc d6 nang
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Vai tro ctuia truyén thém dich kiém trong diéu tri toan chuyén hda ndng hién tai con
dang duoc tranh cai. Cac y kién lién tuc thay d6i voi hang loat nhitng thong tin madi
duoc cong bd mdi ngay. Vi vay, guidelines chinh xac ctia viéc truyén thém
bicarbonate trong bénh canh toan chuyén hda cap mic d6 nang trong ICU hay khoa
c&p ctru nam ngoai pham vi cudn sach nay.

Trong toan acid lactic hay toan ketone, lactate va ketone la lwong HCO3- tiém tang
va sé dugc chuyén hoda thanh bicarbonate khi bénh nhan da 6n dinh. Do d6 truyén
thém bicarbonate sé€ gay qua tai kiém (“overshoot alkalosis”) & bénh nhan toan acid
lactic hodc toan ketone. Ngoai ra trong toan acid lactic ndng, lwong 16n acid lactic
duoc san xuat ra do bénh nguyén sé vuot qua lwong bicarbonate truyén vao. Ngoai
kiém ho hap thi diéu tri bang natri bicarbonate con nhiing bién chiing ddng k& khac
bao gom tang natri mdu, tang ap lwc tham thau, qua tai thé tich tuan hoan va ting
CO2 mau.

Mt khéc, toan héa mau nidng dugc cho rang cé lién quan téi giam stic co bop ctia
that trai, loan nhip tim, ha huyét ap va giam dap ting van mach véi catecholamine.
Mot vai (nhung khong phai tat ca) chuyén gia sé can nhac diéu trj véi kiém trong
treong hop toan chuyén hdéa mire d6 néng khi pH nho hon hodc b::fmg 7,1 va HCO3-
nho hon hodc bang 6, dic biét khi c6 bién chitng tim mach kém theo. Diéu quan
trong can phai lvu y la véi bénh nhan c6 pH mau khoang 7,1 thuong sé c¢é cac van
dé can cap ctru bén canh cac rdi loan kiém toan va cé thé can phai diéu chinh huyét
dong va st dung may tho.

Bénh nhan bi toan chuyén hoa ndng do ngd doc ethylene glycol hodc methanol thi
bd sung bicarbonate c6 thé la phwong phap diéu tri tam thoi hitu ich béi vi acid
oxalic va formic gay ra tinh trang tang anion gap sé khong bi chuyén héa thanh
HCO3". Mt khéc, bénh nhan toan chuyén héa mtrc d6 ndng do ethylene glycol va
methanol nhin chung can phai loc mau cdp cttu d€ giup diéu chinh tinh trang toan
chuyén hoa.

Bénh nhan bi qud liéu salicylate va toan hoa mau c6 thé sé cd loi khi diéu trj b6 sung
bicarbonate (tdt nhién la sau c6 két qua pH mau dong mach) dé kiém hda nudc tiéu
nham tang d¢ thanh thai salicylate. Mt khac, bénh nhan toan chuyén héa muc d¢
nang do salicylate nhin chung can phai loc mau cdp ctru d€ giup diéu chinh tinh
trang toan chuyén hoa.

Bénh nhan toan chuyén hda nang do tiéu chay xuat tiét mirc do ndng co thé sé co loi
khi diéu tri b6 sung bicarbonate mot cach can than dé bu lai HCO3- mat qua duong
tiéu hoa, song song vdi theo doi pH mau dong mach.
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Toan chuyén héa man tinh

B6 sung kiém qua duwong udng kéo dai thuong dwgc chi dinh cho bénh nhan toan

chuyén hoa diéu tri ngoai trt (Ivu y kiém tra pH) do cac nguyén nhan:

e Bénh toan hda 6ng than xa (type I) gay ra giam thai ion H+ dan téi tich tu acid c6
dinh khoang 50-100 mEq/ngay

e Bénh toan hda 6ng than gan (type II) véi tinh trang mat HCO3~ nhiéu qua nudc
tiéu con dang tiép dién.

e Bénh than man mitc do nhe tdi trung binh véi muc tiéu tang HCO3- trén mtrc 22
mEgq/L dé€lam cham tién trién bénh than.

e Bénh than man tién trién khi HCO3- lién tuc giam stt do tang tich tu acid ndi sinh

o Mat HCO3- qua duwong tiéu hda kéo dai, con dang tiép dién

Diéu tri nguyén nhan cu thé cuia toan chuyén héa

Chi dinh truyén bicarbonate chi 1a moét thanh t6 trong diéu tri toan chuyén hoéa. Cé

nhiéu nguyén nhan quan trong gy toan chuyén héda doi hoi can dwa ra cac phuong

phap diéu tri cu thé nham t6i bénh nguyén ctia toan chuyén héa hodc cac bién ching

tiém tang cua ting tinh trang toan chuyén hda cu thé. Do d6, chan doan chinh xac

nguyén nhan toan chuyén hoa la chia khda dé€ quan ly bénh phu hop.

Diéu tri toan ketone dai thio duong

Toan ketone dai thido duong thuwong dap tng t6t véi diéu tri bang insulin, saline va

kali. Liéu phép nay giup diéu chinh tinh trang tang duong huyét, tang tao ketone,

toan héa mau va rdi loan kali mdu. Vi cac anion ketone trong tuan hoan sé dugc

chuyén héa thanh HCO3- béi gan sau khi insulin va dich gitp dao nguoc tinh trang

tang tao ketone, ching twong trung cho lwgng HCO3- “tiém tang”. pH va nong dd

HCO3- sé tang lén khi anion gap giam xudng do diéu tri. Khong nén truyén HCO3-

cho hau hét bénh nhan vi ly do trén.

Nhiing diém cin luu 1 trong quan 1y toan ketone ddi thdo duong

e Du c6 thiéu hut kali thi nong dé do dugc trong mau ban dau cé thé binh thuong
hodc cao do tinh trang thiéu hut insulin va tang ap luc thdm thdu mau. Do d6
nong do kali huyét thanh binh thuong hay tham chi la tang c6 thé che gidu su
giam nang tong lwong kali trong co thé. Nong d6 kali binh thuong trong toan
ketone dai thao duong goi y su thiéu hut kali dang ké.

e Viéc diéu tri toan ketone c6 xu hudng lam giam nong d¢ kali vi téng chuyén dich
kali ttr ngoai bao di vao noi bao. D6 1a két qua ctia pH tang 1én khi dugc diéu tri
phu hop, duoc truyén insulin, va tinh trang ting ap luc thdm thau dwoc diéu
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chinh. Nong d6 kali c6 thé giam dot ngot dan tdi rdi loan nhip. B6 sung kali duoc
khuyén cdo thuee hién ngay khi xac dinh bénh nhan khong bi vo niéu va khong cé
ddu hiéu tang kali mau trén ECG.

e Vaibénh nhan c6 thé hinh thanh toan chuyén hoa khong tang anion gap khi dang
diéu tri do mat ketone (1 lwong HCO3- tiém tang) trong nwdc tidu. O nhitng bénh
nhan nay, anion gap giam xudng khi diéu tri nhung pH va néng d6 HCO3~ khong
tang nhu mong doi. Néu tinh trang toan chuyén hda khong tang anion gap nédng,
c6 thé can phai truyén thém HCO3- béi vi khong con ketone dé chuyén hda thanh
bicarbonate nita

Piéu tri toan acid L-lactic

Bac si nén wu tién diéu trj bénh nguyén truede (s6c, nhiém trung huyét, v.v ...). B8
sung kiém khong thé dao nguoc duoc nguyén nhan nén gay toan acid lactic, nhung
khi pH mau bé hon 7,10 thi c6 thé gitp bao vé khoi cac anh hudng nguy hiém cua
toan héa mau nang. Tuy nhién, khi bénh nguyén duoc diéu chinh thi lactate sé duoc
chuyén thanh HCO3- va gay ra qua tai kiém (“overshoot alkalosis”) trong qua trinh
diéu tri. Va sé c6 nhitng tac dung khong mong muon khi truyén HCO3- trong truong
hop toan hda mau khong téi mire de doa tinh mang, bao gom kiém chuyén hda, tang
natri mau, qua tai thé tich tuan hoan, va bién chiing 1én tim mach.

Piéu tri toan acid D-lactic

Diéu tri toan acid D-lactic cap c6 thé khoi dau bang truyén dich va HCO3- tinh mach,
nhung cling can stt dung thém khéang sinh duong udng dé loai trir cac khuan hé
nguy hiém. Liéu phap diéu tri kéo dai bao gom khang sinh duong udng va ch€ do
an han ché carbohydrate hodc nhin &n tam thoi thay béng nuodi an tinh mach hoac
ph?iu thuat bic cau rudt non.

Diéu tri toan ketone do rugu

Phuong phap diéu tri bao gom truyén dich chira dextrose d€ dao nguoc tinh trang
tang tao ketone va giam thé tich dich ngoai bao. Dung dich D5 0,9% saline b6 sung
thém KCI thuong sé phtt hgp cho muc dich nay. Thuong khong phai truyén thém
HCO3- vi ketones sé duoc chuyén hdéa thanh HCO3- mot khi tinh trang tang tao
ketone da dugc dao nguoc va thé tich dich ngoai bao tro lai binh thuong. Nhin
chung, sé can thiét phai bo sung kali cho bénh nhéan, va nén duoc khoi dau nhanh
chéng. Trong treong hop toan ketone do ruou kem theo ha kali mau nang, viéc bo
sung thém glucose nén dugc tri hoan dén dén khi kali duwoc bu day du boi vi duong
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huyét c6 thé kich thich tiét insulin, sé nhanh chéng lam ndng thém tinh trang ha kali
mau.

Chii ij: BO sung dextrose cho bénh nhan nghién reou man tinh hodc suy dinh dudng
rat nguy hiém néu khong duoc cho thiamine truede. Bo sung glucose ma khong co
thiamine (vitamin B1) c6 thé dan téi bénh ndo Wernicke & bénh nhan nghién ruegu
man tinh va c4 thé dan téi ton thuong than kinh vinh vién. Tac gia thuong st dung
mot loai ché pham (goi 1a “rally pack”) c6 chira:

100 mg thiamine duong TM

5 mg folate (B9) dwong TM

e 1 06ng multi-vitamin duong TM

e Thiamine c6 thé dwgc bo sung 2-3 lan dé€ dam bao luong du trit dwgc day du

Tac gia ciing thuong kiém tra cac rdi loan vé calci, phospho va magie mau, thuwong
sé khong biéu hién rd rang trong khoang tir 2-3 ngay.
Diéu tri ngd doc salicylate
Vi salicylate duoc dao thai hiéu qua hon trong nudc ti€éu cé pH kiém nén diéu tri
c&p ctru ngd doc salicylate khoi dau bang cach tang truc tiép leong HCO3- dugc bai
tiét boi than: truyén tinh mach HCO3~. Viéc do pH mau dong mach trude khi bd
sung HCO3- rat quan trong d€ dam bao mau khong bi kiém hda do tinh trang kiém
hd hap dang chiém wu thé. Can nhac loc mau cdp cttu & bénh nhan qua liéu
salicylate, dac biét & nhitng bénh nhan ngd doc nang biéu hién béng triéu chung
than kinh, néng d¢ salicylate tang cao, triéu ching trén tim va phoi, toan chuyén
héa ndng (pH<7,2) hodc ton thwong than cap.

Diéu tri ngd doc ethylene glycol

biéu tri ngd doc ethylene glycol bao gom:

e Dung fomepizole giup ngan chuyén ethylene glycol thanh cac chat chuyén hoa
doc hai: glyoxylic, glycolic va oxalic acid.

e Ethanol tuy khong hiéu qua bang va khé stt dung hon fomepizole nhung ciing c6
thé lwa chon thay thé d€ ngan chuyén hda cua ethylene glycol néu fomepizole
khong c6 sdn

e Ludn phai can nhic viéc loc mau ngay 1ap titc nén va hoi chan sém trong nhiing
treong hop nghi ngd doc ethylene glycol.

¢ Nhin chung, chi dinh loc mau ngay cho bénh nhan bi€u hién triéu chitng toan
chuyén héa ting anion gap dang ké (pH <7,3), tinh trang toan héa mau van tang
nang du da duoc diéu tri voi fomepizole, nong do ethylene glycol cao, osmolal
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gap cao, cé triéu chiing than kinh, ¢ tinh thé calcium oxalate trong nwdc ti€u
hodc ton thuong than cap.

Néu tinh trang toan chuyén hda tang anion gap nang (pH <7,2) truyén HCO3- c6
thé' la phwong phap hitu ich d€ diéu tri tam thoi. Do cac anion hitu co tao ra tir
ethylene glycol khéng duoc chuyén hda thanh HCO3- va khong tao thanh luong
HCO3" “tiém tang”.

Diéu tri nang d6 v6i thiamine, folate, multi-vitamins. Pyridoxine cé thé thtc day
chuyén hoa oxalic acid thanh glycine.

Luu y: ngd doc ethylene glycol 6 nguoi 16n goi y c6 tién sit nghién reou man tinh.

Diéu tri ngd doc methanol

biéu tri ngé doc methanol bao gom:

Truyén fomepizole d€ gitip ngan chuyén methanol thanh chat chuyén héa doc
hai: acid formic.

Ethanol tuy khong hiéu qua bang va khé stt dung hon fomepizole nhung ciing c6
thé lwra chon thay thé d€ ngan chuyén hda cua ethylene glycol néu fomepizole
khong c6 san

Can nhac loc mau ngay va hdi chan sém trong nhitng treong hop nghi ngd doc
methanol.

Nhin chung, chi dinh loc mau ngay ¢ nhitng bénh nhan biéu hién triéu ching
toan chuyén hoa tang anion gap dang ké (pH <7,3), tinh trang toan héa mau van
tang nang du da dwoc diéu tri voi fomepizole, osmolal gap cao, cé triéu ching
than kinh, va trén mét.

Formate it doc hon acid formic. HCO3- ¢ thé la phuong phap diéu tri tam thoi
httu ich dé gitt pH >7,3.

biéu tri nang d& vdi thiamine, folate, multi-vitamins. Folate c6 thé thuc day
chuyén hoéa acid formic thanh CO2 va nudc.

Luu y: ngd doc ethylene glycol & nguoi 16m goi y ¢6 tién st nghién reou man tinh.

Diéu tri bénh toan hda ng thin type I (6ng lwgn xa).

Xac dinh va diéu tri nguyén nhan néu c6 thé, két hgp véi bé sung HCO3- va kali.
Bénh toan héa 6ng than xa c6 thé can phai b sung mot lwong HCO3- bang khoang
lwong ion H+ san xuat ra mdi ngay (50-100 mEg/ngay). HCO3 nén dwoc bs sung
dudi dang KHCO3 dé€ diéu chinh tinh trang ha kali néu khong cé suy than kem theo.
Trén thuc t&, HCO3- thuong dung duwong udng dwdi dang citrate, day la mot tién
chat cia HCO3™ va thuong it gay triéu ching day hoi hon so véi HCO3-.
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Diéu tri bénh toan hda ng than type II (6ng lwon gin)

R6i loan trong bénh toan hdéa dng than gan la do su thiét lap lai “ngudng” tai hap
thu bicarbonate ctua 6ng luon gan xudng gia tri thap hon binh thuong. Tt d6 gay
kho khan trong viéc duy tr1t HCO3- & mttc cao hon dang ké so v6i ngudng, tham chi
du 6 truyén HCO3- lwgng 16n thi lwgng truyén vao ciing sé bi mat di qua nudc tiéu
khi nong d6 HCO3~ vuot qua ngudng tai hap thu. Do d6 lwong HCO3- phai b6 sung
trong bénh toan hoa ong than gan thuong la kha 16n.

Ha kali mau mtrc d trung binh t6i nang thuong gap trong bénh toan hoa dng than
gan va sé nang lén khi duoc bo sung kiém. Lwong kali mat qua than sé tang lén khi
truyén thém bicarbonate d€ diéu chinh toan héa mau vi HCO3- khong duoc tai hap
thu tot 6 Ong lwon gan nén sé di tdi 6ng gop cung véi natri. Do d6, lwgng HCO3-
déng vai tro nhw anion khong thé hap thu dugc, gop phan tang luong natri t6i ong
lwon xa sau d6 xay ra sy trao ddi natri-kali va dan téi tdng mat kali qua nwdc tiéu.
HCO3- c6 thé duoc bs sung dudi dang KHCO3 (thuong dudi dang K-citrate) mién
la khong c6 suy than dang ké.

Diéu tri toan hda dng than type IV.

Viéc quan ly bénh nhan toan hda 6ng than type IV phu thudc vao nguyén nhan: la
do thiéu hut aldosterone hay do 6ng than dé khang véi aldosterone (xem bang 7-2).
Suy tuyén thuong than nguyén phét can duwoc diéu tri bang hormone thay thé. Diéu
tri bénh nhan bi hdi ching gidam aldosterone mau gidm renin (hyporeninemic
hypoaldosteronism) nén bat dau véi: tue van dinh dudng vé ché d6 an it kali, boi vi
van dé chinh la than sé tang gitt kali do tinh trang thiéu hut aldosterone. Tinh trang
tang kali mau thuong sé dap ung véi ché d6 an thich hop kem st dung loi tiéu va
ngung cac thudc gay roi loan thém.

Nén ngung cac thudc anh huong téi sy bai tiét va hiéu luc ctaa aldosterone 1én dng
gop khi cé tinh trang tang kali mau.

BAI TAP

1. Bénh nhan nam 80 tudi nhép vién c6 tho nhanh, ndng.

Két qua xét nghiém mau: Na* = 142 mEq/L, K*= 3,6 mEq/L, Cl- = 100 mEq/L,
HCO3" =12 mEq/L. Khi mau dong mach: pH 7,28, pCO2 26, HCO3- 12.

Cac chan doan phan biét la gi?

Pap an
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Chan dodn rdi loan thang bang kiém toan doi hoi phai tiép can mot cach cd hé thong
d€ co thé phat hién toan b réi loan hién ¢é trén bénh nhan. Chuong 9 sé ban ki hon
vé phuong phap don gian gom 3 budc dé€ xac dinh cac roi loan nay. Pting qua lo
le"ing néu hién tai ban chwa hiéu hét vé tat ca cac bude.

Buwdc 1: Xac dinh mot r6i loan bat thwong. pH va bicarbonate cing giam thi bénh
nhan c6 toan chuyén hda

Budc 2: Dung cong thitc dé€ xac dinh bu trir ¢6 du khong (néu bu trir cho toan
chuyén hoa khong dung nhu gia tri du doan thi ¢6 rdi loan ho hap kem theo). Véi
toan chuyén hda, pCO2 du doan sé la:

pC02 = 1,5 x [HCO3—] +8 = 1,5x 12 +8 = 26
pCO2 do duwoc bang dting véi gia tri du doan. Diéu d6 c6 nghia la sy bu trir da day
da, khodng c6 r6i loan ho hap kem theo. Néu pCO2 ctia bénh nhan cao hon dang ké
so voi gid tri dy doan thi ching ta sé chan doan toan ho hdp kem theo. Néu pCO2
cua bénh nhan thap hon thi sé duoc chan doan kiém ho hdp kem theo.
Lwu y: ste dung cic gia tri pCO2 va [HCO37] tu két qua khi mdu dong mach chir khong ldy
[HCO3] trong huyét thanh dé'tinh gid tri bu trir
Budc 3: Xdc dinh anion gap

AG = [NA*] - ([CIH+[HCO3]) = 142 — (100+12) = 30

Vay bénh nhan cd tinh trang toan chuyén hda téng anion gap. Luiru y rang: khi anion

gap = 25 thi ¢ tinh trang toan chuyén hoa tang anion gap, ngay ca khi pH binh
thuong

Luwu y: ste dung tdt cd cdc gid tri trong xét nghiém huyét thanh mdu dé tinh anion gap thay
vi dung natri va clorua huyét thanh két hgp voi bicarbonate tir két qua khi mau dong mach
Cac chan doan phan biét cua toan chuyén hda tang anion gap da duoc trinh bay &
bang 7-1. Budc tiép theo 1a xac dinh bénh cua bénh nhan la gi.

Nho xac dinh osmolal gap trong truong hop nghi ngo ngd doc

Bénh nhan c6 tién can dai thao duwong phu thudc insulin khong? hay tién can nghién
regu, moi dung rueou gan day? Tién can nghién rugu khong chi goi y toan ketone
do rwou ma con goi y cac roi loan khac hiém gap hon la ngd doc ethylene glycol va
methanol. Bénh nhan c6 suy than hay udng salicylate? C6 tinh trang soc hay thiéu
oxy mau khong?
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Co thé ketone trong nudce tiéu hay trong mau khong? Nhin chung, thé ketone dwoc
tich tu va thai qua nudc tiéu, su hién dién ketone niéu rat nhay dé xac dinh c6 ketone
trong mau, nhung test ketone niéu c6 thé duwong tinh manh trong khi nong d6 ketone
trong huyét twong chi tang nhe. Két qua ketone trong huyét thanh dwong tinh manh
xac dinh gitp xac dinh toan ketone mau.

Nong do creatinin (suy than), osmolal gap (ethylene glycol va methanol gay tang ca
anion gap va osmolal gap) va nong do lactate (toan acid L-lactic) ¢ thé hitu ich tuy
thudc vao ting tinh hudng lam sang cu thé.

Ngo doc ethylene glycol c6 thé di kem véi tinh trang xudt hién tinh thé calcium
oxalate trong nudc tiéu.

2. Bénh nhan nt 20 tudi, nhap vién vi non 6i kéo dai, ngu ga, nhip thd nhanh,
mach nhanh va huyét ap 150/98. Bénh nhan c6 tién can dai thao duong phu thudc
insulin diéu tri khong thuong xuyén. Me bénh nhan khai rang dwong huyét caa
bénh nhan dao dong thuong xuyén trong may thang gan day va an udng cing
khong day du.

Két qua xét nghiém mau: Na* = 142 mEq/L, K*= 3,6 mEq/L, Cl- = 106 mEq/L,
HCO3" = 16 mEq/L, glucose 230 mg/dL, BUN 70 mg/dL, Creatinin chwa c6 két
qua.

Khi mau dong mach: pH 7,28, pCO2 34, HCO3- 16. Cetone trong nudc tiéu
dwong tinh vira.

Cac chan doan phan biét cua ban la gi? va can lam gi dé xac dinh chan doan ?

Dap an
Gia st ban chan doan toan ketone dai thao dwong va bat dau diéu tri vdi insulin,
truyén saline 0,9% kem theo kali clorua 40 mEq/L véi t6c d¢ 250 ml/h.

3 gid sau khi diéu tri, bénh nhan van con ngt ga va bat dau cam gidc kho thé. Anion
gap van chua cai thién. Duwong huyét & miic 70 mg/dL. Nén lam gi tiép theo?

Tra loi :Ban can tién hanh kiém tra ketone trong huyét trong. Két qua am tinh. Nong
d6 lactate ciing binh thuong. Ban d€'y rang bénh nhan c6 rale phdi hai day, goi y toi
tinh trang qua tai thé tich tuan hoan do truyén saline. Va bénh nhan khong hé di tiéu
ké tir khi duoc diéu tri. Ban chi dinh cho ngung dich truyén. Sau d6, két qua creatinin
huyét thanh cudi cung ciing duoc phong xét nghiém tra vé: 11,8 mg/dL. Bénh nhan
nay khong bi toan ketone do dai thao duong. C6 dy bi suy than giai doan cudi do
bénh than dai thao dwong va cd hoi ching tang ure mau. Toan chuyén hoéa tang
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anion gap la do tdng ure mau, két qua ketone niéu dwong tinh la do non 6i kéo dai
chtt khong phai do toan ketone mau.

To6i thira nhan la tinh huéng nay dwgc toi twong twong ra, nhung c6 thé rut ra vai
bai hoc nhu sau:

Phai nghi t6i nhiing nguyén khéac gay toan chuyén hda tang anion, ngay ca khi moi
thit c6 vé ro rang trén bénh nhan dai thao duong.

Ketone niéu duong tinh mic do vira c6 thé xudt hién khi bénh nhan nhin déi hoac
ndn 6i. Nhung néu két qua ketone trong huyét thanh cao thi sé goi y téi nong do
ketone mdu cao va goi y nhiéu hon toan ketone do déi thao duong (hodc do rugu)

Luodn phai kiém tra lwong nudce tiéu va rale phdi khi truyén saline lwong 16n.

O giai doan mudn ctia bénh than, khi than cang gidm chitc nang thi lieong insulin
can dung cfing cang giam theo, dan téi kiém soat duong huyét khoé khan hon.

Test ketone trong nuwdc ti€u c6 do nhay rat cao vi ketone duoc tich tu va dao thai
trong nwdc tiéu. Nhin déi va non 6i kéo dai sé dan téi ketone niéu kha cao, mic du
ketone mdu ctia bénh nhan khong dang ké. Test ketone trong huyét thanh sé hitu
ich dé€ gitip chan doan toan ketone do dai thao duwong: Két qua sé duwong tinh manh
trong toan ketone dai thdo duong, khang dinh rang anion ting la do toan ketone,
nhung s€ it hoac am tinh trong treong hgp nhin doéi hoac non 6i kéo dai.

3. Bénh nhan n 60 tudi nghién reegu nhap vién vdi triéu chirng tho nhanh, mach
nhanh, huyét ap 90/60.

Két qua xét nghiém mau: Na* = 142 mEq/L, K*= 3,6 mEq/L, Cl- = 100 mEq/L,
HCO3- =12 mEq/L, glucose= 180 mg/dL, BUN =28 mg/dL.

Khi mau dong mach: pH 7,28, pCO2 26, HCO3- 12.

Cac chan doan phan biét la gi va can lam gi dé xac dinh chan doan

Dap an

Anion gap tinh dwgc la 30. Do dé bénh nhan c6 tinh trang toan chuyén héa tang
anion gap. Cac chan doan phan biét 6 bang 7-1. Nong do lactate trong huyét thanh
binh thwong.Ching ta nghi nhiéu toan ketone do rwgu va chi dinh xét nghiém
ketone huyét thanh. Lwu y rang khong cin thiét phdi c6 két qua ketone huyét thanh
duong tinh manh d€ chan doan toan ketone do rwou nhu trong truong hop toan
ketone do dai thdo duwong. Cac test thit ketone do khong xac dinh dwoc $- OH
butyrate nén c6 thé danh gia nong do ketone thap hon thuc té trong treong hop toan
ketone do con (c6 sy ting dang ké ti 1é B- OH butyrate/ acetoacetate). Ly do la cac
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chat thit dung trong test khong phan tng véi f- OH butyrate. Nguyén nhan khac
hiém gap hon gay toan chuyén héa tang anion gap trén bénh nhan nghién ruou la
ngo doc ethylene glycol va methanol.

4. Bénh nhan nam 50 tu6i nghién ruou nhap vién véi triéu ching thé nhanh,
mach nhanh, huyét 4p 90/60.

Két qua xét nghiém mau: Na* = 142 mEq/L, K*= 3,6 mEq/L, CI- = 100 mEq/L,
HCO3" =12 mEq/L, glucose= 180 mg/dL, BUN =28 mg/dL.

Khi mau dong mach: pH 7,28, pCO2 26, HCO3- 12.

Soi cdn lang nudce tiéu c6 tinh thé calci oxalate

Cac chan doan phan biét la gi va can lam gi dé xac dinh chan doan

Dap an
Bénh nhan c6 tinh trang toan chuyén hda tang anion gap. Cac chan doan phan biét
& bang 7-1. Bénh nhan ¢4 tién cdn nghién reeou. Ap sudt tham thdu mau do duwoc 1a
360 mOsm/L va cé tinh thé calci oxalate trong nudc ti€u. Ap suat tham th&u tinh
duocla

[glucose] BUN

Ap suat tham thiu tinh dwoc = 2 X [Na] + R X
=2xX142 + @ + ﬁ = 304mOsm/L
18 2,8
Osmolal gap la
Osmolal gap = ASTT (do dwoc) — ASTT (tinh dwoc) = 360 — 304

= 56 mOsm/L
Osmolal gap tang mot cach dang ké. Két hop vdi két qua anion gap téng cao goi y
t6i ngd doc ethylene glycol va methanol, mac du osmolal gap téng cao ciing c6 thé
gdp trong toan ketone. Tinh thé calci oxalate trong nudc tiéu goi y tdi ethylene
glycol.
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thé khai thac thém bénh st.

12 mEq/L, glucose= 180 mg/dL, BUN =28 mg/dL.
Khi mau dong mach: pH 7,28, pCO2 26, HCO3- 12.
Soi cgn lang nudc tidu cb tinh thé calci oxalate

Céc chan doan phan biét la gi?

5. Bénh nhan nt 30 tudi nhap vién véi triéu chiing mach nhanh, huyét 4p 90/60. Khong

Két qua xét nghiém mau: Na* = 150 mEq/L, K*= 3,1 mEq/L, Cl- = 123 mEq/L, HCO3- =

Pap an
Pau tién ban can tinh anion gap

AG = [NA*] - ([CI'+[HCO3]) = 150 — (123+12) = 15
Bénh nhan c6 tinh trang tang natri mau va toan chuyén héa khong tang anion gap.
Cac nguyén nhan gay toan chuyén hdéa khong ting anion gap duoc liét ké 6 bang 7-
1. Khi héi thém thi thu duoc thong tin la bénh nhan vtra di du lich vong quanh thé
gidi va da ¢ tinh trang dau quan bung, tiéu phan long lwong nhiéu, va s6t trong 5
ngay trudc do.

6. Hay tinh lwong bicarbonate can b6 sung cho mot bénh nhan nir 20 tudi, nang
80 kg vdi tinh trang toan cetone ddi thdo dwong va can lam sang nhu sau:

Két qua xét nghiém mau: Na* =135 mEq/L, K*=2,6 mEq/L, Cl-=93 mEq/L, HCO3~
=10 mEq/L, glucose= 480 mg/dL, BUN =42 mg/dL.

Khi mau dong mach: pH 7,26, pCO2 23, HCO3- 10.

cetone trong huyét thanh duong tinh manh

Dap an

Bénh nhan nay khong nén dugc truyén bicarbonate. Trong toan ketone dai thao
duong, ketone gy ra tang anion gap va la lwong bicarbonate tiém tang. Diéu nay ¢
nghia 1a mot khi dao nguoc duoc sy tao thé ketone véi diéu tri thich hop: insulin,
saline dang triwong va kali, gan sé c6 kha nang chuyén ketone thanh bicarbonate. Cu
thé 6 ca nay khong nén duoc truyén bicarbonate do:

Cac anion ketone (gay ra tdng anion gap) hau hét sé duoc chuyén thanh bicarbonate
boi gan.
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pH 7,26 khong de doa tinh mang trong treong hop nay va thuong sé tré vé binh
thuong néu duoc diéu tri phtt hop

Néu pH thap hon 7,10 trong treong hop toan ketone dai thao dwong, nhiéu chuyén
gia co thé can nhic t6i viée truyén HCO3-, dac biét khi c6 kem theo tinh trang mét
co ho hap hoéc toan chuyén héa khong tang anion gap (goi ¥ rang lwong bicarbonate
tiém tang (ketones) da bi mat qua nudc tiéu). Ngoai gay kiém chuyén héa qua mtc,
con c6 nhitng bién ching khac khi diéu tri bé sung natri bicarbonate gom tang natri
mau, tang 4p sudt thdm thdu, qua tai thé tich tuan hoan, tang CO2 mau.

7. Gia st ban diéu tri bénh nhan toan cetone dai thao duwong & cau trudc voi
saline 0,9%, insulin va kali da duoc 6 tiéng. Két qua can 1lam sang maéi nhu sau:
Két qua xét nghiém mau: Na* = 140 mEq/L, K*= 3,6 mEq/L, Cl- = 115 mEq/L,
HCO3- =16 mEq/L, glucose= 180 mg/dL, BUN =28 mg/dL.

Khi mau dong mach: pH 7,32, pCO2 32, HCO3- 16.

cetone trong huyét thanh am tinh.

Chuyén gi dang xay ra?

Dap an
Anion gap la
AG =[NA*] - ([CI'+[HCO3]) = 140 — (115+16) =9

Anion gap luc nhap vién la 32 mEqg/L. Bénh nhan da chuyén sang tinh trang toan
chuyén hda khong ting anion gap vi cac anion ketone (gdy ra tang anion gap va la
luwong bicarbonate tiém tang) da bi mat qua nwdc tiéu. Day 1a tinh trang thuong thay
khi diéu trj toan ketone dai thao duong. Biéu hién toan chuyén héa khong tang anion
gap sém trong toan ketone dai thao duong c6 thé la chi dinh dé bu bicarbonate vi
no6 cho thdy c¢6 su thiéu hut lwgng ketone duoc chuyén thanh bicarbonate sau dé dé
giup diéu chinh pH mau ddng mach.
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8. Bénh nhan nam 15 tu6i nhap vién vi tiéu chay ndng va c6 két qua can lam sang
nhuw sau:

Két qua xét nghiém mau: Na* = 142 mEq/L, K*= 3,6 mEq/L, Cl- = 115 mEq/L,
HCO3- =12 mEq/L, creatinin = 1,1 mg/dL.

cetone niéu am tinh.

Khi mau dong mach: pH 7,32, pCO2 32, HCO3- 16.

Bénh nhan dang c6 r6i loan kiém toan gi?

Pap an
Ba buede xac dinh (sé dwoc mo ta ki hon 6 chuwong 9)
Budc 1: Xac dinh mot r6i loan bat thwong. pH va bicarbonate cung giam thi bénh
nhén c6 toan chuyén hda
Budc 2: Dung cong thirc d€ xac dinh bu trir c6 dt khong (néu bu trir cho toan
chuyén hoéa khong dung nhu gia tri du doan thi ¢6 rdi loan ho hap kem theo). Véi
toan chuyén hda, pCO2 du doan sé la:

pC02 = 1,5 x [HCO3—] +8 = 1,5x 12 +8 = 26
pCO2 cua bénh nhan la 38. Cao hon rdt nhiéu so véi pCO2 du doan. Do d6 bénh
nhan c¢é tinh trang toan ho hap. Trong treong hop nay, toan hd hap thuong phan
anh cho su “ mét” co ho hap ctia bénh nhan va giam kha nang bu trte toan chuyén
hoa. Day c6 thé 1a manh méi goi y c6 bénh phoi dong mac kem theo
pCO2 tang la ddu hiéu nguy hiém trong toan chuyén héa, boi vi sy tang pCO2 va gidm
bicarbonate cé thé'dan téi ha pH dot ngot
Buwdc 3: Xac dinh anion gap

AG = [Na*] - ([CIH+[HCO3]) = 142 — (115+12) = 15

Anion gap ctia bénh nhan binh thuong. Do d6 c6 tinh trang toan chuyén hoéa khong
tang anion gap, phu hop vdi tiéu chay ndng. Mau chdt cta viéc quan ly bénh nhan
nay la theo doi sat tinh trang ho hap va huyét dong va bu bicarbonate mot cach can
than.
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Chuong 8. Kiém chuyén héa

Kiém chuyén hda la qué trinh gay ting nguyén phat nong do bicarbonate trong
huyét twong. Kiém chuyén hoéa cé thé la hau qua cia mat ion H+ hodc tang luong
bicarbonate (HCO3-). Cac nguyén nhan gay kiém chuyén hoa nay thuwong khong
duy tri duoc sy taing HCO3- vi kha nang dao thai bicarbonate dw thira cua than rat
16n. D€ tinh trang kiém chuyén héa kéo dai duwoc thi nong d6 HCO3- phai dwoc duy
tri boi su gitt HCO3- bat thuong ctia than. Tom lai kiém chuyén héa muon xay ra
can phai c6 hai diéu kién:

¢ Qua trinh phat sinh kiém chuyén héa do mét ion H+ hodc tang ion HCO3-

¢ Qua trinh duy tri boi su gitt HCO3- bat thuong cua than

Vi vy, viéc di tim nguyén nhan gy ra gitt bicarbonate bat thuong ctia than la mau
chot dé diéu chinh kiém chuyén hoa. Khi tac gia thay mot ca kiém chuyén hda, tac
gia sé dat ra cau hoi: Tai sao than lai gitt bicarbonate ?

NGUYEN NHAN GAY RA KIEM CHUYEN HOA

Nguoi ta thwong ban ludn kiém chuyén hda dya theo co ché gay ra su gitr bicarbonate
bat thuong ctia than (xem bang 8-1). Tat ca nguyén nhan gay ra kiém chuyén hda
thuong di kem vdi ha kali mau.

Bang 8-1: Nguyén nhan gay kiém chuyén héa

Hoi chirng giam thé tich dich ngoai bao — thiéu hut chloride (cé dap (rng vé&i saline)
Non 6i/ hat dich da day
Diéu trj loi tiéu
Sau khi tang CO2 mau
Tiéu chdy kéo dai/ lam dung thuéc nhuén truong
Thiéu hut kali nang bat ké nguyén nhan (dé khang véi saline)
Céc héi chirng gay tang huyét 4p va ha kali mau
Tang aldosterone nguyén phat
U tiét renin
Hep déng mach than
Tang huyét &p Ac tinh
Héi chirng Cushing
Tang huyét ap c6 thé diéu tri bang glucocorticoid
Hoi chirng Liddle
Cac dot bién thu thé hoat héa mineralocorticoid
Hoi chirng thira mineralocorticoid biéu hién ré
Suy tim sung huyét (khi dworc diéu tri loi tiéu)
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Xo gan (khi dworc diéu tri loi tiéu)

Hoi chirng Gitelman (dé khang saline)

Hoi chirng Bartter (dé khang saline)

Kiém chuyén héa duy tri b&i suy than (nhin chung la chéng chi dinh vé&i saline)

Hoi chimg giam theé tich dich ngoai bao

Giam thé tich dich ngoai bao lam tang su gitt HCO3- cuia than, ngay ca khi nong do
HCO3- trong mau tang cao. Boi vi giam thé tich dich ngoai bao 1am tang tai hap thu
HCO3- nén day la mét yéu t6 quan trong dé€ duy tri nong d6 HCO3- tang cao ¢ bénh
nhan kiém chuyén héa. Su tang tai hap thu NaHCO3 ¢ dng lwon gan giup duy tri
kiém chuyén hoa téi khi sy giam thé tich dich ngoai bao duoc diéu chinh.

Nhin chung, bénh nhan kiém chuyén hda do giam dich ngoai bao thuong c6 néng
dd chloride trong nudc tidu thap (<10 mEq/L) va dép tng véi truyén NaCl bang
saline 0,9%. Kiém chuyén hda do giam th€ tich dich ngoai bao thinh thoang dwoc
goi 1a kiém chuyén hda dap tng véi saline hodc kiém chuyén hdéa dap tng véi
chloride. Con & cic bénh nhan mic cac dang kiém chuyén hda khac thuong c6 nong
do chloride trong nudc tiéu cao hon (>20 mEq/L) va khong dap ung véi truyén
saline. Cac dang kiém chuyén hda khac duwoc liét ké trong bang 8-1 thinh thoang
duoc goi la kiém chuyén hoa dé khang vdi saline hay kiém chuyén hoa dé khang
voi chloride.

Non éi/hut dich da day

Non 6i cap tinh va hat dich da day chiém phan 16n nguyén nhan gay kiém chuyén
héa nang. Mat HCI caa dich da day la co ché€ gay phat sinh kiém chuyén hda: mat
acid hydrochloric tryc ti€p gay ra tang nong do HCO3- trong mau, boi vi khi mat
mot ion H+ két qua sé 1am tang thém mot ion HCO3-. Tong lai la tang thém mot ion
HCO3- tu do trong co thé. Sy kiém hda dwgc duy tri boi sy giam thé tich dich ngoai
bao. Can phai nhan manh lai rang ha kali mau trong nén 6i va hut dich da day 1a do
mat qua than.

DPiéu tri véi loi tiéu

St dung thudc loi ti€u thiazide hay lgi ti€u quai la nguyén nhan thueong gédp gay
kiém chuyén hda, thuong di kem vdi gidm thé tich dich ngoai bao va thiéu hut kali
trong co thé.

Kiém chuyén héa hiu ting CO2 mau.

Kiém h6éa mau cling thuong xay ra & cac bénh nhan cé tang CO2 mau man tinh dwoc
diéu tri dé giam PCO2 mau dong mach cdp tinh, thwong cho thd may trong cac dot
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suy ho hap cdp. Sau dd, kiém chuyén hoa duoc duy tri béi sy giam thé tich dich
ngoai bao. Thudc l¢i tiéu thuong duoc st dung & bénh nhan suy ho hép, co thé lam
ndng thém tinh trang giam thé tich dich ngoai bao va kiém chuyén hoéa.

Tiéu chay man

Trong viém loét dai trang, bénh Crohn, va lam dung thudc nhuan truong kéo dai c6
thé lam xudt hién kiém chuyén hda mtrc do tir nhe t6i vira. Sau d6, kiém hda mau sé
duoc duy tri boi sy giam thé tich dich ngoai bao. Nguwoc lai, tiéu chay cdp mirc do
nang lai thwong di kem véi toan chuyén hda do mat bicarbonate qua phan.

Thiéu hut kali nghiém trong

Khi thiéu hut kali t6i khoang >2,0 mEq/L bat ké nguyén nhan gi, déu c6 thé lam duy
tri tinh trang kiém chuyén hda dé khang saline bdi nhiéu co ché phtic tap. Kali phai
duoc bu trir trede khi diéu tri kiém chuyén hoa.

Cac hoi chimmg gay ra tang huyét ap va ha kali mau

Mot vai hoi chitng lam sang thwong di kem véi sy tang hoat tinh cua
mineralocorticoid, gay ra hién twong kiém chuyén hoéa dé khang saline, va ha kali
mau (xem bang 8-1). Nhin chung, cac loai r6i loan nay déu gay ra kiém hoa mau, va
sé duoc duy tri boi nong d¢ mineralocorticoid nhiéu trong mau. Mineralocorticoid
c6 tac dung tang trao d6i natri-kali, bai tiét H+ va tao mudi amoni, vi thé sé dan téi
ha kali mau va kiém chuyén hoa.

Hoi chimg Gitelman va hoi chimg Bartter

Céc hoi ching nay da dugc thao luan 6 chuwong 5, ha kali mau.

Suy than

Mic du suy than thuwong duoc biét t6i nhu nguyén nhan gay toan chuyén hda, tuy
nhién, suy than cling c6 thé lam duy tri tinh trang kiém chuyén hoéa do giam kha
ning kha ning dao thai bicarbonate. D€ diéu chinh kiém chuyén hoa bang cach dao
thai bicarbonate dw thira thi can phai c6 d6 loc cau than & mirc thich hop. Vi ro rang la
néu bicarbonate khong duoc loc thi ciing khéng dwoc dao thai ra ngoai!

BU TRU CUA HO HAP TRONG KIEM CHUYEN HOA

Nong d¢ ctia ion H+ trong dich ngoai bao duoc quyét dinh bai ti 1€ gitta PCO2 (dwgc
kiém soat boi phoi) va [HCO3-] (duoc kiém soat boi than) theo mai quan hé:

[H+] < PCO2/[HCO3 —](cx: ti l€)
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Kiém chuyén hoa la qua trinh gay ra sy ting nguyén phat [HCO3-]. H6 hdp bu trtr
cho kiém chuyén héa bang cach giam thong khi, gy ra sy tang thit phat pCO2. Digu
nay giup diéu chinh ti 16 PCO2/[HCO3-] va do d6 cling diéu chinh luén néng dé H+
vé binh thuong. Thong thuong, phsi khong chuyén nong d6 H+ vé han ludn gia tri
binh thuwong ma chi tiém can khoang d6. Vay gid tri ctia PCO2 bang bao nhiéu sau
khi bu1 trir? Dép an ctia cau héi trén cé thé tra 16i bang cach st dung cong thiic tinh
gia tri bu trit ho hdp mong doi trong kiém chuyén hda (expected respiratory
compensation for a metabolic alkalosis). Theo d6, gid tri PCO2 theo 1i thuyét, sé bang
vOi:
pCO02 = 40+ 0,7 X ([HCO3 —4, duqc] — [HCO3 —pinp thu'(‘mg]

Trong do [HCO3 —g4uwec] la bicarbonate do dwgc cta bénh nhan va
[HCO3 —pinn thuomg ] 1a nOong do bicarbonate binh thuong, khoang 24-26 mEq/L.

Néu PCO2 do duoc khac véi gia tri PCO2 du doan thi ¢é y nghia gi? Sy khéac biét
dang ké mang y nghia ¢4 rdi loan hdé hap kem theo vi PCO2 khéng biéu hién nhw
chung ta mong doi. Néu PCO2 do duoc cao hon gia tri du doan thi sé c¢6 kem theo
tinh trang toan ho hap. Néu PCO2 do dwgc thap hon du doan thi sé kem theo tinh
trang kiém ho hap. Chu y rang cong thitc nay chi mang tinh twong ddi va cac dap
tng ctia hd hdp & tirng bénh nhan véi toan chuyén hda hét stic da dang. Do d6, d6i
véi kiém chuyén hda, ching ta nén cho phép pCO2 dugc dao dong khoang + 5
mmHg so véi gid tri mong doi tinh dwoc. Tuy nhién sy chénh léch déang ké theo
chiéu nao ciing goi y rang c6 r6i loan hd hap kém theo kiém chuyén hdéa

DIEU TRI KIEM CHUYEN HOA

biéu tri kiém chuyén hda (bang 8-2) nén dwgc hudng téi:
e Bénh nguyén gay kiém chuyén hoa
e Nguyén nhan gay gitt HCO3- ¢ than
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Bang 8-2: Piéu trj kiém chuyén hoa

Nguyén nhéan

Didu tri

Lwuy

NOn 6i/hat dich da day

Bu dich bang NaCl (saline
0,9%)

Thiéu hyt kali mau va thinh
thoang cling cé thiéu hut
magie mau

Diéu tri loi tiéu

Bu dich bang NaCl (saline
0,9%)

Thiéu hyt kali mau va thinh
thoang ciling cé thiéu hut
magie mau

Hau tang CO2 mau

Bu dich bang NaCl (saline
0,9%)

Piéu chinh thiéu hut kali
mau. Bénh nhan coé thé
dwoc didu tri véi loi tiéu hay
steroids.

Tiéu chay man tinh

Bu dich can than bang NaCl
néu giam thé tich dang ké
(saline 0,9%)

Thuwong cé thiéu hut Kali
mau va thinh thoang ciing
c6 thiéu hut magie méau
Xac dinh nguyén nhén gay
tiéu chay

Thiéu hut kali (giup duy tri
kiem chuyén héa)

Truyén kali clorua

Thiéu hyt kali mau thwong &
murc d6 dang ke

Dw thtra mineralocorticoid

Truyén kali clorua

Xac dinh va diéu tri bénh
nguyén cu thé

Héi chirng Bartter

Truyén kali clorua

C6 thé bd sung thém
Amiloride

Kiém chuyén héa lién quan
t¢i qua tai thé tich dich
ngoai bao/suy than

Chédng chi dinh NaCL
Truyén kali c6 thé gay nguy
hiém

Tham tach HCI

Diéu tri giam the tich dich ngoai bao

Trong kiém chuyén hoa dap tng vdi saline, bo sung thé tich dich ngoai bao v6i saline
0,9% sé gitip giai quyét tinh trang kiém chuyén héa. Hay nhé rang truyén dich nhuoc
trwong cho bénh nhan giam thé tich dich ngoai bao c6 thé dan t6i ha natri mau nguy
hiém. Gan nhw lic nao ciing c6 kem tinh trang thiéu hut kali, vi vay ciing can thiét phai
diéu tri. Khi tinh trang giam thé tich dich ngoai bao dwoc gidi quyét, sé c6 hién twong
téng bai tiét nurde tidu bi kiem hda, dan téi gidam ndng d6 HCO3- trong huyét thanh.
biéu nay 6 thé lam nang thém tinh trang thiéu hut kali, boi lwgng HCO3- du thira
sé “kéo theo” natri tdi dng gop, lam tang trao doi natri-kali.

Trong kiém chuyén hoéa hau tang CO2 mdu, diéu tri phtt hgp bao gom: diéu chinh
tinh trang thong khi va diéu tri giam thé tich dich ngoai bao (1a nguyén nhan gay
giam dao thai HCO3-) ¢ than.
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Dieéu tri tinh trang thiéu hut kali nghiém trong

Sw thiéu hut dang ké <2,0 mEq/L, bat ké nguyén nhan, c6 thé lam duy tri tinh trang
kiém chuyén hoéa. Bu kali thiéu hut sé gitp diéu chinh kiém chuyén hoa.

Diéu tri kiem chuyén héa trong qua tai thé tich va suy than

Diéu tri kiém chuyén hoa trén bénh nhan bi qua tai thé tich va suy than rat phtec tap.
Truyén saline bj chdng chi dinh trén nhitng bénh nhan nay. O bénh nhéan suy than,
tham phan mau v6i dung dich tham phan chira it bicarbonate cé thé giup dao nguoc
tinh trang kiém hoa mau. Néu tinh trang kiém héa mau cua bénh nhan gay de doa
tinh mang khan cdp, thi ¢ thé dung dung dich HClI loang d€ giam nhanh chéng
[HCO3-] trong huyét thanh cua bénh nhan.

BAI TAP

1. Bénh nhan nam 40 tudi nhap vién, két qua can lam sang nhu sau:

Na =140 mEq/L, Cl" =86 mEq/L, bicarbonate = 40 mEq/L, K" =3 mEq/L, glucose
=120 mg/dL, BUN =32 mg/dL, Cr =1,4 mg/dL

Khi mdu dong mach pH 7,52, pCO2 51 mmHg, HCO3- 40 mEq/L

Nén tiép can bénh nhan nay nhu thé nao ?

Dap an
Chan doan rdi loan thang bang kiém toan doi hoi phai tiép can mot cach 6 hé thong
d€ co thé phat hién toan bo réi loan hién cé trén bénh nhan. Chuwong 9 sé ban ki hon
vé phuong phap don gian gom 3 budc dé€ xac dinh cac roi loan nay. Piing qua lo
lang néu hién tai ban chua hiéu hét vé tat ca cac bude. Cte thuee hién theo la duoc.
Buwdc 1: Xac dinh mét rdi loan bat thuwong. pH va bicarbonate cung tdng nén bénh
nhan c6 kiém chuyén hoa
Buwdc 2: Dung cong thitc d€ xac dinh bu trir 6 du khong (néu sy thay ddi pCO2 bu
trir cho kiém chuyén héa khong dung nhuw gid tri du doan thi ¢é r6i loan ho hdp kem
theo). Véi kiém chuyén héa, pCO2 du doan sé la:

pCO2 = 40+0,7 X ([HCO3 —4 auoc] — [HCO3 —pinn thuomg]

= 40+ 0,7 X (40 —24) = 51,2mmHg

Gia st rang [HCO3-] binh thuong bang 24 mEg/L. pCO2 do duoc bang 51 mmHg
dung véi gia tri du doan. Diéu d6 cd nghia la su bu trir da day du, khong co rdi loan
ho hdp kem theo. Nhé hay dung gid tri caa pCO2 va [HCO3-] tir két qua khi mau
ddng mach trong budc s6 2.
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Buwdc 3: Xac dinh anion gap st dung gia tri trong két qua xét nghiém mau
AG =[Na+] - ([CI-][+[HCO3-]) = 140 — (86+40) = 14
Anion gap bénh nhan binh thwong. Tdi day ching ta da xong 3 buoc.

Phan tich trén cho thay rang rdi loan kiém toan duy nhat & bénh nhan nay 1a kiém
chuyén héa. Gio thi chiing ta phai chu y t6i tim va diéu chinh nguyén nhan gay ra
su gitt bicarbonate bat thuwong cua than. Tién hanh hoi bénh st va tham kham lam
sang dé€ kiém tra cd giam thé€ tich dich ngoai bao do non 6i, hut dich da day, tiéu
chay kéo dai/ st dung thuéc nhuan truong va diéu tri thudc loi tiéu hay khong, cling
nhu cdc ddu hiéu cua tinh trang cuong aldosterone (nhu suy tim sung huyét va xo
gan). Tang huyét dp goi y téi bénh ly mach mau than, cuong aldosterone nguyén
phat hodc hdi chitng Cushing, mac du cuong aldosterone nguyén phat c thé xay ra
ma khong nhat thiét phai kém theo cac bat thuwong nay. Hay lwu y rang, ha kali mau
nang cting dua d€ gay ra su gilt bicarbonate ¢ than.

Két qua chloride nudc tiéu co thé gitp goi y chdn doan kiém chuyén héa gay ra boi
giam thé tich dich ngoai bao. Gia tri nay thuong thap (<10 mEq/L) trong treong hop
kiém chuyén héa dwgc duy tri boi sw giam thé tich dich ngoai bao. Két qua natri niéu
thuong cting thwong gidm trong treong hop cd giam thé tich dich ngoai bao, nhung
lai thwong it c6 gia tri trong treong hop 6 kiém chuyén héa do giam thé tich dich
ngoai bao. Co ché la do bicarbonate khong duwoc tai hap thu boi 6ng than gan dong
vai tro nhw anion khong hdp thu duoc, kéo theo natri t6i 6ng goép. Diéu nay gay ra
tang natri trong nwéc ti€u (natri niéu). Do do, xét nghiém chloride niéu sé hiéu quad hon
natri ni¢u trong viéc xdc dinh gidm thé'tich dich ngoai bao khi cé kiém chuyén hoa.

2. Bénh nhan nit 20 tu6i nhap vién, két qua phan tich mau nhw sau:

Na"=140 mEq/L, C1" =90 mEq/L, bicarbonate = 34 mEq/L, K* =3 mEq/L, glucose
=120 mg/dL, BUN =30 mg/dL

Khi mau dong mach pH 7,52, pCO2 51 mmHg, HCO3- 40 mEq/L.

Bénh nhan néi véi ban rang cd &y nghi minh mac “hdi chiing Gitelman”. Cb ay
khang dinh rang khéng non 6i, khong str dung thudc nhuan truong hay loi tiéu.
Ban sé lam gi?

Pap an

DPau tién hay xem xét rdi loan kiém toan ctua bénh nhan
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Buwdc 1: Xac dinh mét rdi loan bat thwong. pH va bicarbonate ciing tdng nén bénh
nhan c6 kiém chuyén hda

Buwdc 2: Dung cong thirc d€ xac dinh bu trir ¢6 da khéng (néu pCO2 thay déi bu
trie cho kiém chuyén hoa khong dung nhu gia tri du doan thi c6 r6i loan hd hap kem
theo). V6i kiém chuyén hda, pCO2 du doan sé la:
pCO2 = 40+ 0,7 X ([HCO3 —40 awoc] — [HCO3 —pinn thuomg]
= 40+ 0,7 X (34 —24) = 47mmHg

Gia st rang [HCO3-] binh thuong bang 24 mEq/L. pCO2 do duwoc bang 47 mmHg
dtng véi gia tri dw doan. Diéu d6 cd nghia la su bu trir da day du, khong co rdi loan
ho hap kem theo.
Budc 3: Xac dinh anion gap

AG = [Na+] — ([Cl-]+[HCO3-]) = 140 — (90+34) = 16
Anion gap bénh nhan binh thuong. Vay rdi loan duy nhat la kiém chuyén hoa.

Gio chung ta sé bat dau danh gi 1am sang ctia bénh nhan. Bénh nhan c6 tut huyét
ap va tang nhip tim khi ding, goi y c6 giam thé tich dich ngoai bao. Vay 1a goi y
bénh nhan c6 tinh trang ndn 6i, sit dung loi tiéu, tiéu chay man tinh hay lam dung
thudc nhuan treong. Két qua phan tich nudc ti€u & mot thoi diém ghi nhén natri =
40 mEq/L, clorua= 5 mEq/L, ti 1¢ kali va creatinin nwdc tiéu la 10 mEq/ g creatinin.
Gio lam gi tiép theo ?

Tra loi: Nhitng két qua trén goi y tdi tinh trang giam thé tich dich ngoai bao, c6 thé
do ndn 6i (bénh nhan khong khai nhan), lam dung loi tiéu hodc lam dung thudc
nhudn treong kéo dai. Nong do chloride va kali trong nuéc tiéu thap, phu hop véi
sw gilt cac ion nay cta than. Nong do natri nwdc ti€u cao hon gia tri thuong thay
trong giam thé tich dich ngoai bao, nhung trong kiém chuyén héa, HCO3- sé lam
“kéo theo” natri, gay tdng natri niéu. Xét nghiém chloride niéu dang tin cay hon
trong viéc phat hién giam thé tich dich ngoai bao trén bénh nhan kiém chuyén hoa.
Lap lai vai [an cac xét nghiém dé phat hién xem c6 mat hoat tinh cta thudc lgi tiéu
va thudc nhuan treong c6 thé sé hitu ich. Hoi chiing Gitelman thuong di kem véi
huyét ap binh thuong va nong do chloride, natri va kali niéu cao boi vi cac ion nay
bi mat qua nudc tiéu. Hoi chiing Gitelman cling rat hiém, nén ludén phai nghi ngo
cac nguyén nhan thuong gap ctia kiém chuyén hoa trude.
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3. Van la tinh hudng ctia cau s& 2. C4c xét nghiém tam soat ban dau am tinh,
nhung xét nghiém nudc tiéu mot thoi diém sau d6 cho thay natri niéu 65 mEq/L,
chloride niéu 75 mEq/], ti 1¢ kali va creatinin nuwdc tiéu 1a 40 mEq/ gam creatinin

Ban sé lam ¢i?

Pap an

Cac dac diém trén goi y tinh trang lam dung thudc loi tiéu. Khoang thoi gian gitta
cac liéu loi tiéu, nong do chloride va kali niéu thap, phu hop vdi sy gitt cac ion nay
cua than. Nhung ndng do cac ion nay sé tang cao khi thudc loi ti€u phat huy tac
dung. Mau chét ¢ day la phai lgp lai xét nghiém nudc tiéu sau mot khoang thoi gian
khi két qua xét nghiém nudc ti€u goi y toi sw c6 mdt hoat tinh ctia thudce loi tiéu.

4. Bénh nhan ni 50 tudi nhap vién, két qua phan tich mau nhu sau:

Na"=140 mEq/L, C1" =90 mEq/L, bicarbonate = 34 mEq/L, K* =3 mEq/L, glucose
=120 mg/dL, BUN =20 mg/dL, creatinine = 1,1 mg/dL

Khi mau dong mach pH 7,48, pCO2 47 mmHg, HCO3- 34 mEq/L.

Xét nghiém nwéc tiéu: Na'=65 mEq/L, Cl° = 70 mEq/L, ti 1é kali: creatinin niéu
(UK/UCr)= 40 mEq/g crenintin.

Huyét ap 1a 196/124 mmHg.

Bénh nhan khong cd trinh trang béo phi va cdc dau hiéu ctia hdi chitng Cushing,
bénh gan hay suy tim sung huyét. Khong st dung loi tiéu hay thudc nhuan
treong.

Cac chan doan phan biét cua ban la gi?

Dap an

Céc chan doan phan biét bao gom cic nguyén nhan gay kiém chuyén hda c6 gay
tang huyét ap va ha kali mau (xem thém chuwong 5). Cac tinh trang c6 thé ¢6 ¢ bénh
nhan véi mitc huyét ap cao ngat ngudng nay la cuong aldosterone nguyén phat,
tang huyét ap do bénh mach mau théan va tang huyét 4p ac tinh (¢ thé gay ra boi
tang huyét 4p nguyén phat va mot s6 nguyén nhan tang huyét ap thi phat)

Nén xac dinh xem bénh nhéan c6 dang duoc diéu tri hodc 1én st dung loi tiéu thiazide
hodc lgi ti€u quai khi cé tang huyét ap nguyén phat cling c6 thé gay ra cac bat thuong
trén két qua xét nghiém mau va nudc tiéu tuong tie nhw trén. Hoi chiing Gitelman
thuwong di kem véi huyét dp binh thiwong va nong do chloride, natri, kali cao trong
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nudc tiéu do sy mat cac ion nay qua dwong tiét niéu. Nhung tang huyét 4p cao dén
murc d0 nay thi c¢é thé'loai trir hoi ching Gitelman.

5. Bénh nhan nam 60 tudi nhap vién do ndn 6i kéo dai. Két qua phan tich mau
nhuw sau:

Na'=140 mEq/L, CI" =84 mEq/L, bicarbonate =40 mEq/L, K" = 3,6 mEq/L, glucose
=120 mg/dL, BUN = 80 mg/dL, creatinine = 9,8 mg/dL

Khi mau dong mach pH 7,52, pCO2 51 mmHg, HCO3- 40 mEq/L.

Bénh nhan da dwoc diéu tri vai 3 lit 0,9% saline trong lac cho két qua xét nghiém.
Hién tai bénh nhan c6 rale 2 day phdi va khai cé khé tho. Hién tai van chua di
tiéu duoc.

Ban sé lam gi?

Pap an

Bénh nhan c6 kiém chuyén hda kem theo suy than. Than bi suy sé khéng cho phép
diéu chinh sy kiém héa bang cach thai bicarbonate. Tinh hudng phtic tap nay nén
duoc xtr 1y boi bac si chuyén khoa than, nguoi ¢d thé tién hanh loc mau nhanh chong
cho bénh nhan khi can thiét. Trong tinh huéng nay thi truyén saline bi chong chi
dinh. Néu bénh nhan bi suy than, tién hanh thdm phan véi dich thdm phéan c6 nong
do bicarbonate thip cé thé gitp dao nguoc tinh trang kiém hda mau. Doi lic, dung
dich HCl loang cling c6 thé dugc st dung trong nhitng bénh canh nang né & ICU.
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Chuong 9: Ba buéc dé chan doan roi

loan toan kiém

Cting nhw cach tiép can c6 hé thong khi phan tich X quang nguc hay ECG, thi viéc
ti€p can phan tich cé hé thong cac r6i loan kiém toan ciing rat quan trong. Chuong
nay sé miéu ta moét cach don gian, tuan tu cac budc mot vé cach tiép can mdi khi
phan tich két qua khi mau.

R&i loan toan kiém hon hop 1a nhitng treong hop ma trong d6 c¢6 nhiéu r6i loan
kiém toan doc ldp v6i nhau xay ra cung mot luc. Tiép can theo ting budc rat quan
trong boi vi nhiéu rdi loan xay ra dong thoi nhu vay c6 thé che gidu 1an nhau. Vi du:
r6i loan toan chuyén hoa va kiém chuyén héa c6 thé bu dap cho nhau, dan téi pH
va [HCO37] gan nhuw binh thuwong. Hay trong trueong hop khac, mét réi loan néang,
wu thé'hon cé thé che 1dp mot rdi loan khac nhe hon. Va réi ching ta sé nhan ra rf?mg,
cac rdi loan kiém toan nguy hiém c6 thé bi bd sét néu nhu khong duoc ti€p can mot
cach c6 hé théng, tuan tu theo tung budc.

3 BUGC TIEP CAN DE CHAN POAN ROI LOAN TOAN KIEM

3 budc tiép can kiém toan (xem bang 9-1) sé dugc miéu ta cu thé hon trong phéan con
lai ctia chwong nay:

Budc 1: Xac dinh r&i loan biéu hién rd rang nhat (toan chuyén hoa, kiém chuyén hda,
toan ho hdp hay kiém ho hdp) bang cach danh gia pH, pCO2 va [HCO3-]. Néu c6
nhiéu hon mét rdi loan hién dién r6 rang ngay ban dau thi hay chon réi loan “néang
hon” dé bit dau tiép can. Néu tat ca déu c6 ve nghiém trong thi sao? Ct viéc chon
dai mot cdi. Uu diém ctia cach tiép can nay la du ban bit dau & dau thi két qua thu
dwoc cing nhw nhau.

Budc 2: Ap dung cong thikc d& danh gia su b trir cho r6i loan da x4c dinh cé dt hay
khong, ttr d6 sé biét dugc o roi loan thit hai kem theo khong. Mot khi da xac dinh
dwoc mot réi loan thi cau hoi chung la: R6i loan nay dwgc bu da chwa?

e Trong cac rdi loan vé chuyén hoa, biéu hién [HCO3"] bat thuong va ching ta
mudn danh gia tht c6 rdi loan hd hap kem theo khong. Chung ta sé ddt ra cau
hoi: sau khi bt trir thi pCO2 nén bang bao nhiéu? Néu pCO2 khac biét mot cach
dang k& so véi gia tri dw doan tinh duoc bang cong thikc thi cé rdi loan hd hap
kem theo.

e Trong rdi loan ctia hd hdp, pCO2 bat thuong va ching ta sé danh gia c6 rdi loan
chuyén héa kém theo khong. Bing cach dit ra cau hoi: [HCO3] nén bang bao
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nhiéu sau khi bu trir? Néu [HCO3-] khac biét mot cach dang ké so véi gia tri du
doan tinh duoc béng cong thikc thi co rdi loan chuyén hoéa kem theo.

Ap dung cong thirc cho rdi loan ban da xac dinh duoc dé xem su bu trir c6 da khong.
Neéu su bu trir khong giong nhue du doan tir cong thike thi 6 réi loan khac kem theo.

Budc 3: Tinh anion gap. Anion gap binh thuong bang khoang 6 véi khoang giéi han
lala 2-10 mEq/L. Khoang gidi han binh thuong nay tat nhién sé phu thudc vao ting
bénh vién va phong xét nghiém riéng. Néu anion gap binh thuong, viéc ctia ban da
xong. Con néu khong thi khi anion gap tang s€ 1a dau chiing rat manh dé chan doan
toan chuyén hoa. Néu anion gap tang trén 15 mEq/L thi c6 thé cd toan chuyén hoa
tang anion gap bat ké gia tri pH va [HCO3-] nhu thé nao.

Néu anion gap tang trén 25 mEq/L thi gan nhu chac chan c6 toan chuyén héa tang
anion gap bat ké gia tri pH va [HCO3-] nhu thé nao.

Néu anion gap tang do toan acid lactic hay toan ketone thi viéc so sanh sy bién thién
cta anion gap voi sy bién thién cta nong d¢ bicarbonate c6 thé sé cé ich. Bf?mg cach
nay chung ta c6 thé phat hién duwoc r6i loan chuyén héa bi “che gidu”, d6 cé thé la
kiém chuyén héa hoac toan chuyén héa khong tang anion gap.
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Bang 9-1: Ba bwéc tiép can réi loan kiém toan

Bwéc 1: Xac dinh réi loan biéu hién rd rang nhat
R6i loan pH pCO2 HCO3-

Toan chuyén hdéa | | | (th& phéat) | (nguyén phat)
Kiém chuyén héa | 1 1 (th&r phét) 1 (nguyén phat)
Toan hé hép l 1 (nguyén phat) 1 (th&r phét)
Kiém hé hap 1 | (nguyén phat) | (th&r phét)

Bwéc 2: Ap dung cong thirc dé xem sw bu trir c6 da khong

Néu khodng, cé kém theo rdi loan th hai

Toan chuyén héa: pC02 = 1,5 x [HCO3™] +8

Kiém chuyén hoa: pC02 = 40 + 0,7 x ([HCO3 4o auoc| = [HCO3 pink thuomg])
Toan ho hap:

e Cap: pCO2 tang 10 mmHg thi [HCO3 ] tang 1 mEq/L

e Man: pCO2 tang 10 mmHg thi [HCO3 ] tang 3,5 mEq/L

Kiém ho hap :

e CAp: pCO2 gidm 10 mmHg thi [HCO3] gidm 2 mEq/L

e Man: pCO2 giam 10 mmHg thi [HCO3 ] giam 5 mEg/L

e AG=[Na']-([Cl ]+[HCO3))

AG binh thueng bang xap xi 6 véi khoang gi¢i han 1a 2-10 mEq/L

Néu AG > 15 mEq/L thi c6 thé c6 toan hdéa mau tdng AG

Néu AG > 25 mEq/L thi gan nhw chac chén cé toan héa mau ting AG

V&i toan acid lactic, ti sd gitra lwong anion gap tang va bicarbonate giam la

khoang 1,5

e Vd&itoan ketone, ti sé gitra lwong tdng anion gap va bicarbonate gidm la khoang
1,0

Budc 1: Xac dinh truéec mot loai roi loan

banh gia pH, pCO2 va [HCO3] d€ xac dinh loai r6i loan kiém toan biéu hién ro rang
nhat. Nhin chung:

e Néu pH thép (<7,35) c6 thé cé toan chuyén hoa hodc toan hod hap; néu [HCO3]
thap: toan chuyén hoa; néu pCO2 cao: toan ho hap

144



Nguyén Thé Bao CTUMP — Nguyén Thé Thai CTUMP — Dang Gia Uyén CTUMP - Liéu Minh Huy UMP

e Néu pH cao (>7,45), c6 thé c6 kiém chuyén hda hodc kiém ho hap; néu [HCO3]
cao: kiém chuyén hoa; néu pCO2 thap: kiém ho hap

¢ Néu pH binh thuong, nhung [HCO3] hodc pCO2 hodc ca hai déu bat thuong, thi
chon cai bat thuwong nhat gitta [HCO3-] va pCO2. Vi du: pH=7,4, pCO2 = 60
mmHg, HCO3- = 36 mEq/L. pCO2 va [HCO3-] déu bat thuong. Boi vi pH binh
thuong trong trieong hop nay nén ban cé thé chan doan ban dau la kiém chuyén
héa ( [HCO3]= 36 mEq/L) hodc toan ho hap (pCO2 = 60mmHg) déu dugc. Du
hudng nao thi phwong phap nay cing sé co hiéu qua.

Budc 2: Ap dung cong thirc dé xem bu trir c6 du khong

St dung cong thire tinh gia tri bu trit mong doi (expected compensation) dé€ xac dinh
xem ¢0 roi loan khéac xuat hién khong. Phéan nay sé di cu thé vao st dung cdng thiic
nao cho ttrng loai r6i loan nao va y nghia ctia chung. Mot khi ban da xac dinh dwoc
mot rdi loan roi thi hay ap dung cong thirc phu hgp dé€ xem bu trir ¢6 du khong. Véi
r8i loan chuyén héa, hay dat ra cau hoi: pCO2 nén bang bao nhiéu sau khi but trir?
V6i r8i loan hd hap, hay dat ra cau hoi: [HCO3-] nén bang bao nhiéu sau khi bl trir?

Cac cong thtc sé cho ra gid tri bu trtr mong doi ctia cac rdi loan toan kiém. Néu su
bu trir thuc t€ khong giong véi cong thirce thi ¢6 rdi loan thir hai hién dién. Luu y
dung cac gia tri pCO2 va [HCO3] tit két qua khi mau dong mach (aterial blood gas
— ABG) dé xac dinh bu trtr ¢6 du khong (Budc 2). Va st dung két qua tir xét nghiém
huyét thanh d€ tinh anion gap (Budc 3). O cac trudng hop trong sach thi bicarbonate
trong huyét thanh va bicarbonate tinh duoc tir két qua khi mau hau nhw ludn bang
nhau, nhung diéu nay cé thé khdng xay ra trén thyc t&€ 1am sang.
Toan chuyén héa
Nong d6 ctia ion H+ trong dich ngoai bao duwogc quyét dinh bai ti 1€ gitta PCO2 (dugc
kiém soat boi phoi) va [HCO3-] (duoc kiém soat boi than), twong quan theo:

[H+] < PCO2/[HCO3 —](cx: tilé)
Toan chuyén hoéa la qua trinh gay ra su giam nguyén phat [HCO3-]. H6 hdp bu trt
cho toan chuyén héa bang cach 1am tang thong khi, tir d6 giam PCO2 thit phat. Diéu
nay giup diéu chinh ti 16 PCO2/[HCO3"] va do d6 cling diéu chinh luén nong d6 H+
vé binh thuwong. Thong thuong, phdi khdng chuyén nong dd H+ vé han luon gid tri
binh thuong ma chi tiém can khoang d6. Vay gia tri ctia PCO2 bang bao nhiéu sau
khi bu trt? Dap 4n ctia cau héi trén c6 thé tra 16i bang cach st dung cong thic gia
tri bu trit hd hdp du doan ctia toan chuyén hoéa. Theo d6, gia tri PCO2 bang véi

PCO2 = 1.5 x [HCO3~] + 8
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Néu PCO2 do duoc khac véi gia tri PCO2 du doan thi ¢ y nghia gi? Sy khéac biét
dang ké mang y nghia c6 rdi loan ho hap kem theo toan chuyén hda, béi vi PCO2
khong biéu hién nhw chiing ta mong doi. Néu PCO2 do dugc cao hon gia tri dy doan
thi c6 kem theo tinh trang toan ho hap. Néu PCO2 do duoc thap hon dy doan thi sé
kem theo tinh trang kiém ho hap. Cong thiic nay chi mang tinh twong ddi, va ching
ta nén cho PCO2 do dugc dao dong + 2 mmHg so vdi gid tri dw doan. Tuy nhién, sy
chénh léch dang ké so vdi gia tri du doan theo chiéu nao ciing goi y rdi loan loan ho
hap kem theo sy toan chuyén hoa.

Kiém chuyén héa

Nong d6 ctia ion H+ trong dich ngoai bao duogc quyét dinh bai ti 1€ gitta PCO2 (duoc
kiém soat boi phoi) va [HCO3-] (duoc kiém soat boi than) theo quan hé

[H+] x PCO2/[HCO37](cx: ti l€)

Kiém chuyén hoa la qud trinh gay ra su ting nguyén phat [HCO3-]. H6 hap bu trte
cho kiém chuyén héa bang cach giam thong khi, gay ra su ting thit phat pCO2. Diéu
nay gitp diéu chinh ti 1¢ PCO2/[HCO3] va do d6 ciing diéu chinh luén nong d¢ H+
vé binh thuwong. Thong thuong, phdi khdng chuyén nong dd H+ vé han luon gid tri
binh thuong ma chi tiém can khoang do. Vay gid tri cia PCO2 bang bao nhiéu sau
khi bt trir? D4p an ctia cau hoi trén cé thé tra 101 bang cach st dung cong thikc gia
tri bu tre hdo hdp mong doi cua kiém chuyén hoéa ( expected respiratory
compensation for a metabolic alkalosis). Theo d¢, gia tri PCO2 nén bang véi:

pCO2 = 40+0,7 X ([HCO3 4o auge]l = [HCO3  pinn thuomg]

Trong do6 [HCO3 4pauec] la bicarbonate do duwoc cua bénh nhan va
[HCO3 pinh thuomg | 12 ndng d0 bicarbonate binh thuong, khoang 24-26 mEq/L.

Néu PCO2 do duoc khac voéi gid tri PCO2 du doan thi ¢ y nghia gi? Su khac biét
dang ké mang y nghia cé rdi loan ho hap kem theo kiém chuyén hda, bdi vi PCO2
khong biéu hién nhu ching ta mong doi. Néu PCO2 do dugc cao hon gia tri dy doan
thi sé cd kem theo tinh trang toan hd hap. Néu PCO2 do dugc thdp hon dy doan thi
sé kém theo tinh trang kiém hd hdp. Chti y rang cong thiec nay chi mang tinh twong
doi va cac dap tng ctia ho hdp o tiing bénh nhan véi kiém chuyén hoa hét stic da
dang. Do d¢, d6i véi kiém chuyén hda, chung ta nén cho phép pCO2 duoc dao dong
khoang + 5 mmHg so voi gia tri mong doi tinh dwoc. Tuy nhién s¢ chénh léch dang
ké theo chiéu nao ciing goi y rang cé rdi loan ho hap kém theo kiém chuyén hoa.
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Gia tri t61 da pCO2 c6 thé dat dwoc d€ bu trir cho kiém chuyén hda khoang 55
mmHg. pCO2 > 55 mmHg nhin chung s€ goi y tdi toan hd hdp kem theo, bat ké gia
tri [HCO3].

R6i loan ho hap

Toan ho hdp 1a qua trinh gy ra su tdng nguyén phat pCO2. Kiém ho héap 1a qua
trinh gay ra su giam nguyén phat pCO2. R6i loan ho hap duoc chia ra thanh cap va
man. Cap la tir vai phat téi vai gio, man c6 nghia la kéo dai hon 24-48 gio. Ly do cho
sw phan biét nay 1a boi sy bu trir hoan toan cta than cho rdi loan hd hap thuwong mat
it nhat 24-48 gio. Cu thé hon, khi toan chuyén héa hinh thanh, sy gia tang thong khi
phut bu trir cia hé hd hap xay ra rat nhanh va pCO2 ha ngay lap tiec. Con trong roi
loan ho hap, than mat it nhat 24-48 gio d€ hoan thanh diéu chinh [HCO3-] t6i gia tri
méi dé b trir. N6i ngan gon la phdi diéu chinh pCO2 nhanh hon than diéu chinh
[HCO3"] rat nhiéu.

Vi dy, trong truong hop toan ho hap, rdi loan nguyén phat la tang pCO2. Su bu trtr
ctia than cho toan hé hap dan téi sy ting thit phat trong [HCO3-]. Mic du than cé
xu hudng khoi dau tang [HCO3] ngay lap tiic nhung sé mat khoang it nhat 24-48
gio dé€ than tang [HCO3] tdi gia tri 6n dinh méi. Do d6, cong thire du doan bu trie
hd hdp phu thudc vao rdi loan nay la cap (vai phut téi khoang 1 tiéng) hay man (24-
48 tiéng hodc hon - khoang thoi gian can thiét d€ than bu trtr hoan toan).

Trong toan ho hdp cdp, nong do HCO3- trong huyét thanh tang khoang 1 mEq/L cho
mdi 10 mmHg pCO2 ting thém. Véi toan hd hap man (sau 24-48 tiéng), nong do
HCO3- trong huyét thanh ting khoang 3,5 mEq/L cho mdi 10 mmHg pCO2 ting
thém. Véi kiém hd hdp, pCO2 sé giam, do d6 [HCO3] s€ giam theo dé€ bu trir. Vay
giam khoang bao nhiéu ? Véi kiém ho hdp cdp (vai phat téi khoang 1 tiéng), nong
d6 HCOB3- trong huyét thanh sé giam khoang 2 mEq/L cho mdi 10 mmHg pCO2
giam di. V6i kiém ho hap man (sau 24-48 tiéng), nong d6 HCO3- trong huyét thanh
sé giam khoang 5 mEq/L cho mdi 10 mmHg pCO2 giam di.

Tém tit lai, véi rdi loan ho hap:

Toan ho hap:

e Cap: pCO2 tang 10 mmHg thi [HCO3] tang 1 mEq/L

e Man: pCO2 tang 10 mmHg thi [HCO3-] tang 3,5 mEq/L

Kiém ho hép :

e Cap: pCO2 giam 10 mmHg thi [HCO3"] giam 2 mEq/L

e Man: pCO2 giam 10 mmHg thi [HCO3-] giam 5 mEq/L
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Vi du 1: pCO2 ctia bénh nhan tang tir 40 1én 60 mmHg trong toan hé hdp man. Trong
r6i loan nay, [HCO3-] trong huyét thanh sé téng 3,5 mEqg/L cho mdi 10 mmHg pCO2
tang thém. Vay su bu trir sé lam [HCO3"] tdng thém 2 x 3,5 = 7 mEq/L. Nhan cho
21ado pCO2 tang lén 20 (= 2 x 10).

Vi dy 2: Bénh nhan c6 pCO2 = 40 mmHg va [HCO3-]= 24 mEq/L. Bénh nhan xuét
hién tinh trang kiém ho hap va pCO2 giam xudng 20 mmHg. [HCO3-] nén bang bao
nhiéu sau khi bu true?

Dip dn: [HCO3™] nén giam di 2 X 2 = 4mEq/L. Nhan cho 2 la do pCO2 giam 20
mmHg=2 x 10. Nong d6 [HCO3] nén béng vOi 24 — 4 = 20 mEq/L sau khi bu trir
cho kiém ho hap cap.

Vi du 3: Bénh nhan c6 pCO2 = 40 mmHg va [HCO3]= 24 mEq/L. Bénh nhan xuat
hién tinh trang toan ho hap cdp va pCO2 ting 1én 70 mmHg. {HCO3-] nén bang bao
nhiéu sau khi bu true?

Ddp dn: [HCO3"] nén tang thém 3 x 1 = 3mEq/L. Nhan cho 3 la do pCO2 tang
thém 30 mmHg = 3 X 10. [HCO3"] nén b?ang 24 + 3 =27 mEq/L sau khi bu trt
cho toan ho hap cap.
Vi du 4: Bénh nhan c¢6 pCO2 = 40 mmHg va [HCO3] = 24 mEq/L. Bénh nhan xuat
hién tinh trang toan hé hdp man va pCO2 ting 1én 70 mmHg. [HCO3-] nén bang bao
nhiéu sau khi bu trte (>24-48 gio)
Dip dn: [HCO3"] nén tang thém 3 x 3,5 = 10,5 mEq/L. Nhan cho 3 1a do pCO2 tang
thém 30 mmHg = 3 x 10. [HCO3-] nén béng 24 4+ 10,5 = 34,5mEq/L sau khi bu
trir cho toan h6 hap man.
Budc 3: Tinh anion gap

AG=[Na‘]-([Cl"] + [HCO3])
Gié tri binh thwong ctia anion gap st dung trong sach 1a 6 voi khoang gidi han Ia tt
2-10 mEq/L. Néu anion gap binh thwong thi coi nhw ban da hoan tat va tong két lai
nhing roi loan toan kiém ban da xac dinh duwgc. Sy hién dién cua tinh trang tang
anion gap la dau chitng manh mé dé€ chan doan toan chuyén hda. Sau day la moét vai
huéng dan chung d€ ting dung AG trong chan doan toan chuyén hoéa tang anion

&ap:
e Néu anion gap = 25 mEq/L thi c6 toan chuyén hoa tdng anion gap, bat ké gia tri
cua [HCO3"] va pH
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e Néu anion gap > 15 mEq/L thi ¢ khd ning c6 tinh trang toan chuyén hoéa tang
anion gap, bat ké gia tri caa [HCO3"] va pH.

e Anion gap trong khoang 10-15 mEq/L la bat thuong, nhung c6 thé do nhiing
nguyén nhan khac ngoai toan chuyén héa tang anion gap

¢ Néu anion gap binh thuong, thi ban da hoan thanh ttr budc trude do.

Diéu chinh anion gap trong tinh trang ha albumin

Vi albumin chiém phan 16n trong cac anion khong dinh luong nén albumin cling sé
chiém phan 16n trong anion gap. Khi albumin mau giam, anion gap sé thap hon
mong doi, do d6 tinh trang ha albumin c6 thé che gidu toan chuyén héa tang anion
gap. Vi vay, khi albumin thap hon binh thuong thi nén diéu chinh anion gap theo
luong albumin ha d€ ¢6 thé xac dinh chinh xac hon toan chuyén hoéa tang anion gap.
Céach hiéu chinh theo albumin la ting anion gap thém 2,5 cho méi 1 g/dL albumin
giam dwdi 4,5 g/dL.

Viduy: AG=10va albumin=2,5 g/dL. AG hiéu chinh sé béng 10+ 2,5%x (45—-25) =
15 mEq/L. Do d6 ching ta sé phai nghi nhiéu t6i c6 tinh trang toan chuyén hda tang
anion gap.

So sanh su thay ddi anion gap véi su thay ddi bicarbonate

Néu ban cé thé thyc hién duoc 3 bude néu trén thi bay gio ban da duoc trang bi kha
day du &€ phan tich cac ri loan kiém toan hdn hop trén 1am sang. Nhung con thém
mot budce bd sung nita sé gitp ich trong nhitng truong hop toan chuyén hoa tang
anion gap do toan acid lactic hay toan ketone. Budc nay thinh thodng sé hitu ich
trong viéc phat hién cac rdi loan chuyén héa bi “che giau”.

Néu ¢ budce 3 ban da chan doan toan chuyén hda tang anion gap do acid lactic hay
ketone thi viéc so sanh sy thay d6i gitta AG va [HCO3] c6 thé sé hitu ich. C6 quan
diém cho rang trong toan chuyén hda tang anion gap sé cé su lién quan gitta anion
gap tdng gay ra boi tdng anion trong dich ngoai bao va do gidam bicarbonate, gay ra
boi sy trung hoa vdi H+. Can ct vao phuong trinh:
AG= [NA*]-([CI"] + [HCO3))

thi theo logic thong thuong, anion gap tang bao nhiéu thi HCO3- s€ giam bay nhiéu.
Chang han nhu, toan acid lactic hay toan ketone dai thao duong lam tang anion 1én
15 mEq/L thi néng d6 HCO3- hi vong sé giam twong dwong bang 15 mEq/L.

Nhung sy twrong quan mot — mot nay gitta luong anion gap tang va bicarbonate
giam thuong khong xay ra trong thuc t&. C6 gia thuyét cho rang dé 1a do ngoai
HCO3- thi H+ con dwoc dém bodi hé dém ndi bao va boi xwong. Hay ndi mot cach
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don gian la HCO3- khong phai dém hét luong ion H+ mot minh ma sé nhan duoc
sit “tro giap” tir cac hé dém khac. Do d6 [HCO3-] thuong sé gidm it hon mttc tang
clia anion gap.

Vi toan lactic, ti 1€ gitra d tang anion gap va do giam [HCO3-] thwong khong phai
la 1 ma khoang 1,5 nho cac hé dém ngoai bao khac. Do d¢, vdi toan acid lactic thi
gan nhu:

Lwong AG thay d6i/ Lugng {HCO3] thay d6i=1,5
Hodc chuyén vé, ta cé:

Lwong [HCO3] thay d6i = Luong AG thay déi/ 1,5

Str dung cong thitc don gian nay thi ching ta sé dw doan dwgc néu trong toan acid
lacticc, AG tdng mot khoang 15 mEq/L thi [HCO3-] phai giam mot khoang
AG/1,5=15/1,5=10 mEq/L cht khong phai 15 mEq/L

Vi toan ketone, ti s6 nay gan vdi 1 hon c6 1€ 1a do ketone (gay ra su tang anion gap)
c6 thé bi dao thai qua nudc tiéu. Do d6 trong toan ketone thi c6 thé xem nhu:

Luong [HCO37] thay d6i = Luong AG thay doi

Phai nhan manh lai réng day la cach rat twong do6i d€ du doan do giam [HCO3-] dya
vao AG trong treong hop toan acid lactic hay toan ketone. Con trong treong hop
véi toan ure mau va cac nguyén nhan toan chuyén hda ting anion gap khac, ti s
nay khong thé du doan duoc.

Vay cau hoi dat ra la ta sé ing dung diéu da ndi o trén nhu thé nao? Trong bénh
canh toan lactic hodc toan ketone, [HCO3-] do dwoc néu cao hon s6 di doan dya
trén AG s€ goiy ¢ tinh trang kiém chuyén héa tiém an kem theo. Nguoc lai [HCO3-]
do duwoc thap hon gia tri dw doan thi goi y ¢6 tinh trang toan chuyén héa khong tang
anion gap tiém an kem theo.

e [HCO3"] do dwoc néu cao hon s6 du doan dya trén AG sé goi y ¢6 tinh trang kiém
chuyén hoa tiém an kem theo.

e [HCO3-] do duoc thap hon gia tri du doan thi goi y co tinh trang toan chuyén hoa
khong tdng anion gap tiém an kem theo.

Vi du 1: Mot bénh nhan véi [HCO3-] huyét thanh = 24 mEq/L va AG= 6 mEq/L. Ba
ta xuat hién tinh trang toan acid lactic va AG tang tir 6 1én 16. Ban sé hi vong [HCO3]
bang khoang bao nhiéu?

Dip dn: 10 mEq/L H+ dugc dém khong chi boi bicarbonate ngoai bao ma con co cac

hé dém noi bao va xwong. Nong d¢ [HCO3-] hi vong sé giam xudng khoang: Luong
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AG thay d6i /1,5 = 6,7 mEq/L. Do d6 [HCO3-] mong doi bang 24 — 6,7 = 17,3 mEq/L.
Su tang AG thém 10 mEq/L sé kem theo sy giam [HCO3-] 6,7 mEq/L. Tac gia nhan
thitc dugc rang viéc khong lam tron cac chit s§ thap phan trong nong dd [HCO3"]
s€ trong cd vé la lung, nhat la khi day la mot phuong phap rat twong d6i. Nhung tac
gia van sé dé lai chit s& thap phan cho cac ban doc tién theo ddi mdc du biét 1a ban
luan vé [HCO3] = 17,3 mEq/L khong c6 nhiéu y nghia lam.

Vi dy 2: Bénh nhan ban dau c6 [HCO3"] huyét thanh = 24 mEq/L va AG= 6 mEq/L.
Sau khi xudt hién tinh trang toan ketone thi AG ting ttr 6 1én 20 mEq/L. Két qua
[HCO3 ] nén bé“mg bao nhiéu?

Dip dn: AG tang 1én mot khoang bang 14 mEg/L. Do d6 [HCO3-] nén giam khoing
14 mEq/L (nhé rang Luwong AG thay d6i/Luong [HCO3"] thay d6i bang khoang 1
trong toan ketone). Do do6 bicarbonate mong cho sé giam 14 mEq/L ttr 24 mEq/L (24-
14=10 mEq/L). Sy tang AG nén di kem vdi su gidm nguoc lai cia [HCO3].

Vi du 3: Bénh nhan ban dau c6 AG=6 mEq/L, [HCO3] huyét thanh = 24 mEq/L. Két
qua khi mau dong mach pH= 7,40, [HCO3-] = 24 mEq/L, pCO2= 40 mmHg. Sau khi
xuat hién tinh trang toan acid lactic thi AG sé ting tit 6 1én 26 mEq/L. Nhung
[HCO3-] khong giam va van giit nguyén 24 mEq/L. pH va pCO2 ciing gitt nguyén
7,4 va 40. Chuyén gi da xay ra?

Dip dn: Bat dau véi 3 budc tiép can

Budce 1: Moi thit trong c6 vé binh thuong. Hién tai van chua thay c6 ro6i loan toan
kiém.

Bude 2: pCO2 binh thwong va phtt hop voi [HCO3] binh thwong (24). Do d6 khong
6 rdi loan hd hap.

Budce 3: AG tang lén mot khoang 20 mEq/L. Dua trén su thay doi AG thi [HCO3]
du doan sé giam vao khoang: Luwong AG thay d6i / 1,5 = 20/1,5 = 13,3 mEq/L.
[HCO3"] mong doi sé béng 24 - 13,3 =10,7 mEq/L. Nhung [HCO3-] ctia bénh nhan
khong giam va van giit nguyén mtic 24 mEq/L. Tai sao? Phai c6 thit gi d6 “day”
[HCO3] tang lén 13,3 mEq/L. Thi do la gi?
Trd loi: B6 1a kiém chuyén hoa. Tinh trang toan chuyén hda tang AG ndng duoc “che
gidu” boi tinh trang kiém chuyén hoa véi mire do twong dwong. Néu ching ta khong
tinh AG va so sanh lugng bicarbonate gidm du doan (dwa trén luong AG tang) vdi
gia tri giam thuec t&, ching ta c6 thé bo qua hai r8i loan doc 1ap va nghiém trong. A,
t01 quén nodi vai cac ban la bénh nhan nay da ndn 6i sudt 2 ngay qua trong sudt qua
trinh c6 toan acid lactic.

Vi dy 4: Bénh nhan ban dau ¢6 AG = 6 mEq/L, [HCO3-] huyét thanh =24.
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Khi mau dong mach pH = 7,40, [HCO3-]= 24 mEq/L, pCO2=40 mmHg.Sau khi hinh
thanh toan acid lactic thi két qua méi la AG =22, [HCO37] = 22 mEq/L, pCO2= 39
mmHg, pH =7,37. Bénh nhéan c¢6 cac r6i loan nao?

Dap dn

Budce 1: pH va [HCO37] cung giam: toan chuyén hda. Nhin so thi tinh trang nay co
vé rat nhe

Budc 2: pCO2 nén bang bao nhiéu sau khi b trir? St dung cdng thiec bang 9-1. Gia
tri pCO2 nén bz‘ing voi 1,5 X 22 +8 = 41. pCO2 ctua bénh nhan la 39. Gia tri nay
nam trong khoang du doan ctia pCO2. Do d6 khong c6 r8i loan hd hép.

Buwéc 3: Anion gap tang lén mét khoang 16 mEq/L. Néu chi ¢6 toan chuyén hda ting
anion gap thi chung ta sé mong cho [HCO3"] gidam mot luong twong duwong véi :
Luong AG thay d6i/1,5 = 16/1,5 = 10,7 mEq/L. Nong d6 [HCO3-] mong cho sé bang
voi 24 - 10,7 = 13,3 mEq/L Nhung bicarbonate ctia bénh nhan la 22 mEq/L, cao hon
dang ké so voi du doan. Vay c6 thir gi d6 “day” HCO3- 1én. D6 la kiém chuyén hoa.
So sanh lwong anion gap tang (16 mEq/L) vdi lwong bicarbonate gidm (chi c6 2
mEq/L) gitip chiing ta xdc dinh duoc tinh trang kiém chuyén hoa tiém an.

Vi dy 5: Bénh nhan ban dau AG =8, [HCO3] huyét thanh =24 mEq/L. Khi mau dong
mach: pH=7,4, [HCO3-] =24 mEq/L, pCO2=40 mmHg. Sau d6 hinh thanh tinh trang
toan ketone. Gid tri mdi AG =18 mEq/L, [HCO3-] =4 mEq/L, pH=7,08. Co tinh trang
gl dang xay ra?

Ddp an

Budc 1: Bicarbonate va pH cung giam. C6 tinh trang toan chuyén hda nang.

Budc 2: pCO2 nén bang bao nhiéu sau khi bu trir? St dung cong thikc trong bang 9-
1:1,5 X 4 +8 = 14. Sy giam pCO2 phu hgp v6i su bu trit cua toan chuyén hda.
Do d6, khong 6 r6i loan hd hdp kem theo.

Bude 3: AG tang thém 10 mEq/L. Su giam [HCO3-] mong doi twong ting voi sy tang
AG 10 mEq/L do toan ketone sé vao khoang 10 mEq/L, nén ching ta s€ mong doi
[HCO37] vao khoang 24-10= 14 mEq/L. Nhung [HCO3-] chi c¢6 4 mEq/L, thap hon 10
mEq/L so véi gia tri du doan. C6 thit gi d6 dang “kéo” [HCO3] xudéng. Thx d¢ la
gi?

Trd loi: C6 su rdi loan toan chuyén hda thit hai. Réi loan toan hoéa thit hai bi “an
gidu” la dang khong tang anion gap. Bénh nhan nay c¢6 hai toan chuyén héa doc lap
nhau: toan chuyén hoa tdng anion gap va toan chuyén hdéa khong tang anion gap.
Khi ching ta nghi ki vé no6 thi viéc bénh nhan c6 DKA (toan chuyén hoa tang anion
gap) kem theo bénh toan hda 6ng than (toan chuyén hdoa khdng tang anion gap) hoac
tiéu chay cap mtc dd nang cing khong cd gi la qua xa la. Hay xem lai bang 7-1,
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Chung ta sé thay cé nhiéu tinh trang c6 thé két hop va cé thé dan tdi toan chuyén
héa tdng anion gap xay ra cung lic véi toan chuyén hda khong tang anion gap.

Vi du 6: Bénh nhan trong phong cap cttu biéu hién s6c nhiém truing kém theo: anion
gap tang 1én tlr 6 t&i 24 (lwong AG thay d8i bang 18) va [HCO3-] huyét thanh giam
tlr 26 xudng 4 (legng AG thay d6i bang 22). Két qua khi mau dong mach: pCO2 giam
ttr 40 xudng 15, [HCO3-] giam xudng 4, va pH giam ttt 7,40 xudng 7,05. Chan doan
ctia ban la gi?

Ddp an

Budc 1: pH va [HCO37] déu giam: c6 toan chuyén hda.

Budc 2: pCO2 nén bang bao nhiéu? pC02 =15 X 4 +8 = 14.pCO2 do dwoc phut
hop v6i pCO2 du doan. Do d6, khong cé r6i loan ho hap.

Budc 3: Toan chuyén héa téng anion gap xay ra 6 trong s6c nhiém trting c6 kha nang
la toan acid lactic. Lwong AG thay doi la 18. Ching ta s€ mong cho [HCO3] giam di
mot lwong khoang 18/1,5 =12 mEq/L. Do d6 [HCO3-] mong cho sé bang véi 26-12=14
mEq/L. Nhung [HCO3-] do dugc giam xudng 4 mEq/L. [HCO3] thuc t& thap hon
gia tri dw doan khi c6 toan chuyén héa tang anion gap. C6 gi d6 dang kéo [HCO3]
xudng thém 10 mEq/L. Su giam [HCO3-] nay la do c¢6 tinh trang toan chuyén hda
khong tang anion kem theo.

Cac vi du trén da chi ra cdch ing dung anion d€ xac dinh rdi loan chuyén héa “tiém
an” kém theo trong treong hop toan acid lactic va toan ketone. Trén thuec t€, st dung
anion gap dé€ dy doan thay ddi cua bicarboante chi la phuwong phép rat twong doi.
Nhung, su sai léch dang ké so voi gid tri du doan cling mang y nghia goi y ¢ roi
loan chuyén héa kem theo. Cu thé la:

e Neéu néng do bicarbonate cao hon dang ké so voi gia tri du doan tir luong AG
tang 1én thi 6 rdi loan kiém chuyén hoa “tiém an” kem theo.

e Néu nong do bicarbonate thap hon dang ké so véi gia tri dw doan tir luong AG
tang 1én thi ¢ rdi loan toan chuyén hoa khong tang anion gap “ tiém dn” kem
theo.

BAI TAP TONG HOP

Dé tién theo doi thi tat ca cac bénh nhan sau déu c6 két qua khi mau dong mach nén
bang pH=7,40, pCO2= 40 mmHg, [HCO3-]=24 mEq/L, AG=6 mEq/L. T4t ca cic thay
d6i va tinh toan d€ phan tich ca 1am sang sé dwa vao gia tri nén nay.
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1. Bénh nhan co6 két qua khi mau dong mach nhu sau
pH=7,15, [HCO3] tinh dwoc la 6 mEq/L. pCO2= 18 mmHg, AG=8 mEq/L

Pap an

Budc 1: Bénh nhan nay c6 toan chuyén hda rat nang

Budc 2: D6i véi toan chuyén héa thi pCO2 nén bang bao nhiéu? Ching ta dang
mudn xem thtr rang day chi 1a rdi loan toan chuyén héa don thuan hay c6 kem thém
r8i loan ho hap. Cau hoi dat ra 1a: pCO2 nén bang bao nhiéu sau khi bu trit? Chting
ta sé tra 101 duoc cau hoi nay bang cach 4p dung cdng thikc b1 trir hé hdp mong doi
cho kiém chuyén hoa.

pCO02= 15X 6 +8 = 9+8 = 17
pCO2 ctia bénh nhan do dwgc gan véi gia tri bu trir ciia hé hdp mong doi la 17. Do
do, chting ta duwgc phép két luan rang khong c6 rdi loan ho hap kém theo.
Budc 3: AG = 8 mEq/L (binh thuong). Vay ching ta da xong. Khong can lam thém
budc nao ntta khi AG khong goi y toan chuyén hda tang AG.

Két lugn: Toan chuyén hoa khéng tang anion gap. Cac chan doan phan biét dwoc liét
ké 6 bang 7-1.

2. Bénh nhan c6 két qua khi mau dong mach nhu sau
pH=7,08, [HCO3-] =10 mEq/L. pCO2= 35 mmHg, AG=8 mEq/L

Dap an
Buwéce 1: [HCO3] 1a 10 va pH 1a 7,08. C6 tinh trang toan chuyén hdéa nang
Budc 2: pCO2 nén bang bao nhiéu? pCO2 nén bang véi

pC02 = 15 X 10 +8 = 23 mmHg

pCO2 do duoc la 35 mmHg, cao hon gia tri ching ta mong doi! Do d¢6, c6 thi gi d6
dang ddy pCO2 lén. D6 la tinh trang toan ho hdp kem theo. Vay c6 tinh trang toan
chuyén hoa kem theo toan ho hap

Budc 3: AG = 8 trong gioi han binh thwong. Chiuing ta da xong.
Két ludn: Toan chuyén hoéa khong tang anion gap kem theo toan ho hap.
pCO2 ctia bénh nhan la 35. Cao hon rat nhiéu so voéi gia tri du doan duoc tir cong

thirc. Do d6, bénh nhan phai c6 toan hd hép, c6 thé duoc hiéu la s “dudi sic” cua
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hé ho hdp bénh nhan dan téi giam kha nang bii trir cho toan chuyén hoa. Sw gia ting
pCO2 la mét ddu hi¢u nguy hiém trong toan chuyén héa, béi vi lwong pCO2 ting thém co
thé'dan tdi gidm pH dot ngot.

Mot leu y vé khia canh 1am sang vé kha nang bu trir t6i da trong toan chuyén hoéa:
O bénh nhan tré tudi, hé ho hap c6 kha niang bu trir t8i da (gia tri pCO2 thip nhat ¢6
thé dat duoc) vao khoang 10-15 mmHg. Gia tri nay sé vao khoang 20 mmHg 6 nguoi
16n tudi hon, cho thay co6 su gidi han kha nang tang thong khi bu trtt. Do d6, c6 su
gi6i han trong kha nang bu trix cia hé ho hdp trong toan chuyén héa. Mot bénh nhan
v6i [HCO3-]=3 mEq/L va sy bu trtr cia hé ho hap da dat toi da sé c6 pCO2 xidp xi
bang 0,5 X 3 +8 = 12,5 mmHg. Gia tri nay chi 1a x&p xi boi vi dwong cong bu trie
khong tuyén tinh hoan toan khi gia tri [HCO37] qua thap. pH tinh duoc v6i [HCO3-]
va pCO2 nhu trén sé bang 7,00. D& gitt pCO2 & mtkc 12,5 mmHg can phai gang stic
rat nhiéu. Liéu bénh nhan sé thé duy tri duoc tinh trang tho nhanh sau dwgc bao lau
dé gitt pCO2 & mtkc 12,5 mmHg? Gia st nhut co hd hdp bénh nhan bat dau méi va
pCO2 tang 1én 20 mmHg. pH ltc d6 sé roi thang xudng 6,80!

Vay trén lim sang néu cé bénh nhin tré tudi bi toan chuyén hoa ning va pCO2 vao khodng
10-15 mmHg hodc 20 mmHg 6 bénh nhin gia hon thi sw b trie liic nay da dat t61 “t6i da”,
du chi mot lwong nho pCO?2 ting thém hodc [HCO3~] gam di sé nhanh chong lam ndng hon
tinh trang ldm sang cuia bénh nhan rat nhiéu!

3. Bénh nhan c6 két qua khi mau dong mach nhu sau
pH=7,49, [HCO3"] =35 mEg/L. pCO2=48 mmHg, AG=8 mEq/L

Pap an
Buéc 1: pH va [HCO3-] déu tang nén co tinh trang kiém chuyén hoa

Budc 2: Gia tri pCO2 nén bang bao nhiéu? Chiing ta dang mudn xem thtr rang c6 rdi
loan h6 hdp kem theo kiém chuyén hda khong. Gia st gia tri binh thwong cta
[HCO37] la 24 va pCO2 binh thuong la 40, dap an sé lapC02 =40+ 0,7 X (35—
24) = 47,7 mmHg. pCO2 ctia bénh nhan la 48, phut hop vdi gia tri bu trir caa hd hap
ddi véi kiém chuyén héa don thuan. Do d6 khong cé r6i loan ho hap kem theo.
Budc 3: Anion gap bang 8 (binh thuong)

Két lugn: Kiém chuyén hoéa.
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4. Bénh nhan c6 két qua khi mau dong mach nhu sau

pH=7,68 , [HCO3"] =40 mEqg/L. pCO2=35 mmHg, AG=8 mEq/L

Pap an

Budc 1: [HCO37] va pH clng tang. Co6 tinh trang kiém chuyén héa

Budc 2: pCO2 nén bang bao nhiéu? Dap an la pC02 = 40 + 0,7 X (40 —24) =
51,2 mmHg. pCO2 do dwgc cua bénh nhan thap hon dy doan rat nhiéu, du da tinh
thém khoang dao dong + 5 mmHg do dap ttng bu trir khac nhau cta titng bénh
nhan. Do d¢, ¢6 tinh trang kiém ho hap kem theo kiém chuyén hoéa.

Bude 3: Anion gap =8 mEq/L (binh thwong). Chung ta da xong.

C6 hai rdi loan toan kiém riéng biét ton tai song song, méi loai c6 nhitng nguyén
nhan riéng. Bénh nhan c6 kiém chuyén hoa do mot trong nhitng nguyén nhan dwoc
liét ké & bang 8-1 cong thém kiém hd hdp. Nguyén nhan cua ting loai rdi loan nén
duoc xem xét riéng lé véi nhau.

5. Bénh nhan trudc d6 6n dinh 25 phut truede biéu hién suy hod hdp c6 két qua khi
mau dong mach nhu sau
pH=7,26 , [HCO3-] = 26 mEq/L. pCO2= 60 mmHg, AG= 6 mEq/L

Pap an
Buéce 1: pCO2 téng va pH giam. Do d6 ¢é tinh trang toan hd hap. Tt bénh st ta thay
duoc tinh trang nay la cdp tinh

Budc 2: V6i 18i loan ho hdp, chiing ta phai dit ra cau hoi: [HCO3-] nén bang bao
nhiéu? Hay nhé rang su b trir ctia chuyén héa duoc tinh toan dua trén sy thay ddi
twong tng vdi 10 don vi pCO2. pCO2 ting thém 20 tic la 2 X 10. V6i toan ho hap
cap, [HCO3] nén giam 1 mEq/L v6i mdi 10 mmHg pCO2 tang thém.

Do d6 [HCO3"] nén bién d6i 2 x 1 mEq/L = 2 mEq/L. St dung gid tri binh thuong
=24, [HCO3-] nén bang véi 24 + 2 = 26. Do d6 su bu trir 1a day du va khong c6 r6i
loan chuyén héa kem theo.

Budc 3: AG trong khoang binh thuwong. Chung ta da xong

Két ludn: Toan ho hdp cap tinh.
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6. Bénh nhan biéu hién lo au, c6 cam giac “hit khong du duwong khi” trong 4 ngay
qua. Co két qua khi mau dong mach nhu sau
pH=7,42, [HCO3"] =19 mEq/L. pCO2=30 mmHg, AG=8 mEq/L

Pap an
Budc 1: pCO2 giam, pH tang. Co tinh trang kiém ho hap. Bénh st goi y t6i kiém ho
hap man tinh.

Budc 2: [HCO3-] nén bang bao nhiéu? Hay nhé rang sy b trit ctia chuyén héa dugce
tinh toan dwa trén sy thay déi twong tng véi 10 don vi pCO2. pCO2 cuia bénh nhan
giam 10 don vi, tc la 1 X 10. Véi kiém chuyén héa man tinh, [HCO3] nén giam
xudng 5 véi mdi 10 mmHg pCO2 gidm di. Do d6 trong truong hop nay, [HCO3"]
nén giam di 1 x 5. [HCO3-] nén bang véi 24 — 5 = 19. Do d6 sy b trir 1a day du va
khong c6 rdi loan chuyén hoéa.

Bude 3: AG trong khoang binh thueong. Chung ta da xong.

Két lugn: Kiém ho hap man tinh. C6 mot diéu thu vi la kiém ho hap man tinh la rdi
loan don thudn duy nhdt ma sy but trit c6 thé mang pH tro vé khoang binh thuong
(trong truong hop nay la 7,42)

7. Bénh nhan biéu hién kho thd trong 2 tuan qua. Cé két qua khi mau dong mach
nhu sau
pH=7,38 , [HCO3-] = 40 mEq/L. pCO2=70 mmHg, AG=8 mEq/L

Pap an
Buéce 1: pCO2 tang cao. Co tinh trang toan ho hap. Dya vao bénh si: tinh trang nay
man tinh.

Budc 2: [HCO3-] nén bang bao nhiéu? pCO2 tang 1én mot khoang 30 tirc 1a 3 x 10.
Vi toan hé hdp man tinh, [HCO3"] nén tang thém mot khoang béng 3x 35 =
10,5. St dung gid tri binh theong bang 24, [HCO3-] nén bang 24 + 10,5 = 34,5. N6i
ngan gon la: véi toan hd hap man tinh thi [HCO3-] nén bang 24 + (3 X 3,5) = 34,5.
[HCO3] cua bénh nhan cao hon gia tri mong mudn. Do d6 c6 tinh trang kiém
chuyén hda nhe kem theo. [HCO3-] tang cao khong chi la do bu trir ctia tinh trang
toan ho hap ma con gay ra boi mot roi loan toan-kiém riéng 1é: kiém chuyén hda.

Budc 3: AG trong khoang binh thuong.
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Két ludn: Toan ho hdp man tinh kem theo kiém chuyén hoa.

C6 hai rdi loan toan kiém riéng biét cung ton tai trén bénh nhan. Ca hai déu la do
bénh ly chi khdng phai do bu trir nhau, mac du pH gan nhu binh thuong. Noéi cach
khéc, trén co thé bénh nhan c6 hai qud trinh dién ra song song c6 xu huéng b dap
1an nhau: Kiém chuyén héa do cac nguyén nhan duoc liét ké 6 bang 8-1 kém theo
toan ho hap. Nguyén nhin ciia hai loai r6i loan nén dwoc xem xét mot cdch riéng le.

8. Bénh nhan twong tw cau 7

Pap an
Hay thtt tiép can lai truong hop nay bang mot cach khac, khoi dau véi kiem chuyén
hoa.

Buéce 1: [HCO3] cao: ¢é tinh trang kiém chuyén hoa

Budc 2: Véi kiem chuyén héa, pCO2 nén bang bao nhiéu? Dap énla 40 + 0,7 X (40 —
24) = 51. pCO2 cao hon gia tri nay rat nhiéu. C6 gi d6 dang day no lén: d¢ la tinh
trang toan ho hap. (Luu ¥ thém rang khi b1 trir cho kiém chuyén héa, pCO2 khong
nén cao qua 55 mHg: Néu cao hon 55 mmHg thi goi y 6 tinh trang toan ho hap).

Budc 3: AG trong khoang binh thuong

Két luan: Kiém chuyén hoa kem theo toan ho hdp. pH thuong gan véi gia tri binh
thuong trong cac tredong hop ton tai nhiéu r6i loan c6 kha nang bu dap 1an nhau.
Mbi loai rdi loan sé day pH theo chiéu trai nguoc nhau.

Néu duoc lya chon tiép can cac trvong hop rdi loan hd hap va chuyén héa ton tai
cting ltc véi mite d6 ndng twong duong nhau, ban than tac gia sé thuong bat dau
phan tich dit liéu c6 duoc theo hudéng bat dau véi 16i loan chuyén hoa truede. N6 sé
bét dugc viéce suy nghi xem nén 4p dung cong thitc cap hay man. Nhung phuwong
phap 3 budc sé& hiéu qua du ban bat dau tiép can theo hudng rdi loan chuyén hoa
hay r&i loan ho hap. Tac gia chi nhan thdy rang bat dau véi rdi loan chuyén hoéa thinh
thoang sé bot cong kénh hon.

9. Bénh nhan co6 két qua khi mau dong mach nhu sau
pH=7,68 , [HCO3"] =40 mEg/L. pCO2=35 mmHg, AG=11 mEq/L

Pap an
Budce 1: pH va [HCO3] cung tang: co tinh trang kiém chuyén hoa
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Budc 2: pCO2 nén bang bao nhiéu? Ap dung cdng thikc cho kiém chuyén hoa:
pCO2 = 40 + 0,7 X (HCO3 — 4o qwoe— HCO3 —pinn thuomg) = 40 + 0,7 X (40 — 24) =
40 + 11,2 = 51,2. pCO2 ctia bénh nhéan la 35, giam dang ké so vdi gia tri mong doi.
Do d9, ¢ tinh trang kiém ho hap lam kéo gid tri nay xuéng.

Budc 3: AG la 11. Gid tri nay bat thuong nhung van dudi 15 nén chting ta khong thé
khéng dinh duoc cé sy toan chuyén héa ting AG. Vay chiing ta da xong nhung van
nén phai cha y theo doi sat AG ctia bénh nhan

Két lugn: Kiém chuyén hoa kem theo kiém ho hdp. pH thuong rat bat thuong khi cac
rdi loan khac nhau cung ddy pH vé chung mot huéng.

10. Bénh nhéan biéu hién khoé thd dwgc 3 ngay. Cé két qua khi mau dong mach
nhu sau
pH=7,45, [HCO3"] =44 mEg/L. pCO2= 65 mmHg, AG=8 mEq/L

Dap an
Budc 1: Ca pCO2 va [HCO3-] déu rat cao. pH nam trong khoang binh thuong. Hay
tam xem day la kiém chuyén hda vi pH hoi tang.

Budc 2: pCO2 nén bang bao nhiéu? Véi kiem chuyén héa, pCO2 nén bang véi 40 +
0,7 X (44 — 24) = 54. pCO2 cuia bénh nhan la 65, cao hon 11 mmHg so vdi gia tri
mong doi. Do d6 ¢6 tinh trang toan hd hap

Budc 3: AG binh thwong

Két lugn: Toan ho hap va kiém chuyén héa. Chi y rang pH nam trong khoang binh
thuong, trong khi pCO2 va [HCO3-] déu rat bat thuong. Diéu nay cho chung ta thay
ngay c6 rdi loan hon hop, boi vi sy bu trir ctia bénh nhan khong thé dwa pH vé binh
thuong hoan toan ngoai trir treong hop kiém ho hdp man tinh. Pay 1a mot vi du cho
treong hop hai rdi loan bit dip cho nhau; c6 nghia la cac rdi loan c¢6 xu hudng triét
tiéu nhau khi day pH vé hai huéng trai nhau. Néu ban chi nhin so néng d¢ cac chat
thi ban cé thé nghi rang bénh nhan chi ¢ toan ho hdp don thuan véi sy bu trir ctia
chuyén hoéa. Cac dit liéu nhin c¢6 vé nhu chi ¢6 mét loai rdi loan. Budc 2 cho ching
ta thay rang day khong phai 1a toan ho hap don thuan véi sy bl trit ctia chuyén hoa.
Bénh nhan nay c6 hai r6i loan riéng biét.

159



Nguyén Thé Bao CTUMP — Nguyén Thé Thai CTUMP — Dang Gia Uyén CTUMP - Liéu Minh Huy UMP

11. Bénh nhan trrong tu nhu ca s6 10, nhung hay phan tich bat dau tir rdi loan hd
hap.

Biéu hién khé thd duoc 3 ngay. C6 két qua khi mau dong mach nhu sau
pH=7,45, [HCO3"] = 44 mEq/L. pCO2= 65 mmHg, AG=8 mEq/L

Pap an

Budc 1: Ca pCO2 va [HCO3-] déu bat thuong. pH nam trong khoang binh thuong.
Hay tam xem day la toan hd hdp — man tinh vi bénh st goi y tinh trang nay da ton
tai duoc 3 ngay.

Budc 2: [HCO3] nén bang bao nhiéu? Véi toan hd hdp man tinh, [HCO3-] nén bang
voi 24 + (2,5 x 3,5) = 24+ 8,75 = 32,75. [HCO3-] cia bénh nhan la 44 mEq/L, qua
cao. Do d6 c6 kiém chuyén hoa

Budc 3: AG binh thuong

Két lugn: Toan ho hap va kiém chuyén hoa

12. Bénh nhan c6 két qua khi mau dong mach nhu sau

pH=7,65, [HCO3-] =32 mEq/L. pCO2=30 mmHg, AG=24 mEq/L

Bénh nhan c6 nhiét do 1a 102°F (39°C) va huyét ap 80/50. Biéu hién va mo6 hoi. Xét
nghiém nudc tiéu thay s6 lwgng 16n bach cau va vi khuan. Cetone niéu am tinh

trén xét nghiém tong phan tich nwéc tiéu

Dap an
Budc 1: pH va [HCO37] cung tang (kiém chuyén hoéa) va pCO2 giam (kiém ho hap).
Hay bat dau bang kiém chuyén héa triede vi chon thé nao cling ra dwoc két qua.

Budc 2: Véi kiem chuyén hoéa thi pCO2 nén bang bao nhiéu? pC0O2 = 40 +
0,7 x (32 — 24) = 45,6. Bénh nhan ¢6 pCO2 1a 30, thap hon gia tri 45,6 mong doi.
Do d6 kiém ho hap cling hién dién va day pH lén.

Budc 3: Anion gap la 24. Do d6, cling c6 tinh trang toan chuyén hoa tang anion gap.
Hién tai chung ta da c6 t6i 3 roi loan. Khi dat tdi 3 rdi loan roi ban c6 thé ding lai.
Ba la s0 lwgng t6i da cac rdi loan ban ¢6 thé tim dwgc khi ap dung phuwong phép nay.
Tinh trang toan chuyén hda tang anion gap ¢ bénh nhan nay c6 thé do toan acid
lactic.
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Dé€ thoa tri to mo thi lwgng anion gap thay doi la 24-6=18. Chung ta hay so sanh gia
tri nay véi lwong [HCO37] thay d6i. Su giam [HCO3-] mong doi sé tam khoang:
Lwong AG thay d6i/1,5=18/1,5=12. [HCO3"] khong giam ma con tang 1én 8 mEq/L.
Cao hon gia tri mong doi. Diéu nay c6 nghia la ¢ tinh trang kiém chuyén hoéa nang
day [HCO3] 1én khoang 20 mEq/L kem theo toan chuyén hoéa kéo [HCO3-] xudng
khoang 12 mEq/L. Kiém chuyén hoa va toan chuyén hoéa c6 xu huwéng bu trix cho
nhau, nhung ca hai déu 6 mitc 86 ngng. Chu y rang day 1a nhiing rdi loan riéng biét
va ddc 1ap. Méi tinh trang déu cé nhitng chan doan phan biét riéng can phai can
nhac.

Két lugn: Kiém chuyén héa (ndng), toan chuyén hoda ting AG (ndng) va kiém ho hap
(trung binh t&i nang). Cht y rang [HCO3-]=32 mEq/L nhin so thi trong c6 vé khong
té 1am, nhung tinh trang kiém chuyén hda ciing rat nang. Tinh khoang AG va viéc
so sanh luong AG tang véi luong [HCO3"] giam to ra hitu ich trong treong hop nay.

13. Bénh nhan bi toan cetone dai thao dwong, c6 két qua khi mau dong mach nhw
sau
pH=6,95, [HCO3"] = 6 mEq/L. pCO2=28 mmHg, AG=26 mEq/L

Dap an
Budc 1: Toan chuyén héa. pH truong hop nay thap téi ndi cé thé gy truy mach.

Budc 2: pCO2 nén bang bao nhiéu pC02 = 1,5 x 6 +8 = 17 . Bénh nhan nay c6
pCO2 do duoc cao hon rat nhiéu gia tri mong doi trong tinh trang toan chuyén hoa.
pCO2 cao goi y tdi tinh trang toan ho hdp, cd 1€ do moi co hd hap. Mot so tac gia co
thé goi day la “bu trir khdong du” thay vi toan ho hap bdi vi gia tri cua pCO2 thap
chtt khong cao. Quan diém nay ciing ding phan nao d6, nhung hay ctt theo thuéat
ngtt ban dau ctia chung ta dé€ khong lam ket moi thit lai. Vay bénh nhéan c¢6 toan hd
hap.

Hay nhé rang bénh nhan khong thé duy tri pCO2 trong khoang 10-20 ma khong dan
t6i dudi stre. Vay bénh nhan nay c6 toan chuyén hoda va toan ho hap do moi co hd
hap.

Budc 3: Khoang AG la 26. Do d6, ¢6 tinh trang toan chuyén hoa tang anion gap.
Luong anion gap tang lén 1a 20 mEq/L, phtt hop véi chan doan toan chuyén hoa tang
anion gap. Luwong [HCO3"] giam xudng du doan sé vao khoang 20 mEq/L. Luong
[HCO3] giam thuc t€'1a 18, rat gan véi 20. Do d6 [HCO37] gan véi gid tri mong doi
trong toan ketone don thuan, va khong c6 réi loan kiém toan “tiém an” nao.
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Két lugn: Toan chuyén hoda tang anion gap do toan ketone dai thao duwong, toan hd
hap c6 1é do méi co ho hdp. Véi nguyén nhan cta toan ho hap ching ta cling c6 thé
can nhac gitta nguyén nhan st dung thudc gay tic ché ho hdp va mot qua trinh ton
thuong phoi doc lap.

14. Bénh nhan bi nhiéu dot tic rudt véi tinh trang dau bung nang né va non 4i.
C6 két qua khi mau dong mach nhw sau:

pH=7,33, [HCO37] = 18 mEq/L. pCO2=35 mmHg, AG=27 mEq/L

Xét nghiém cetone trén que nhung am tinh. Huyét ap 1a 82/54 va nhip tim 116.

Pap an
Budc 1: [HCO3-] va pH déu giam. Toan chuyén hda. Nghi nhiéu do toan acid lactic.
Nhin so trong cd vé rat nhe

Budc 2: pCO2 nén bang bao nhiéu? (1,5 x 18) + 8 = 35. Khong c6 r8i loan hd hap
kem theo

Budc 3: Anion gap bang 27 cho thay c6 tinh trang toan chuyén héa tang anion gap.
Luong anion gap tang 1én bang 21. Luong [HCO3-] giam xudng nén vao khoang
21/1,5=14 trong trreong hop toan acid lactic, nhung thuc t€ chi c6 6. Do d¢6, c6 1€ ¢6
ton tai mot tinh trang kiém chuyén hoéa “ tiém an” lam “day” nong do bicarbonate
lén cao hon.

15. Bénh nhan dai thao duong 21 tudi ndn 6i nhiéu cd két qua khi mau dong mach
nhu sau:

pH=7,75 , [HCO3"] = 32 mEq/L. pCO2= 24 mmHg, AG=24 mEq/L

Xét nghiém cetone trong tong phan tich nudc ti€u va trong huyét thanh déu
duwong tinh manh.

Pap an

Budc 1: pH ting rat cao. [HCO37] cling tang con pCO2 giam. Ca hai tinh trang déu
lam ddy pH lén. Day la vi du cho loai rdi loan ma pH bi ddy cung mot chiéu boi ca
pCO2 va [HCO3-]. Bénh nhan nay c6 ha kali mau de doa tinh mang. Ban c6 thé bét
dau phan tich bang pCO2 hogc [HCO3-] trong truong hop nay. Nhung tac gia thich
bat dau véi kiém chuyén hoéa hon.
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Budc 2: pCO2 nén bé“mg bao nhiéu? 40 + 0,7 x (32 — 24) = 45,6 mmHg. pCO2 ctia
bénh nhan 1a 24, thap hon rat nhiéu so v6i mong doi. C6 tinh trang kiém ho hap
nang kem theo kiém chuyén hoa.

Budc 3: AG la 24. C6 tinh trang toan chuyén hda tang anion gap. Mot khi da tim ra
3 loai rdi loan thi ban ¢6 thé dung lai. D6 la s6 luong t6i da d6i v6i phwong phap
nay. Nhung hay kham phd thém ti nita, luong AG tang lén la 18. Nong d6 [HCO3-]
nén twong tng nén vao khoang 18 mEq/L, xudng 6 mEq/L. Nhung né lai tang 1én
t6i 32 I [HCO3] tang cht khong giam. Co tht gi d6 dang ddy [HCO3] tir 6 mEq/L
lén 32 mEq/L. Ban dau khi nhin so qua [HCO3-] goi y tinh trang kiém chuyén hoa
nay la “nhe” nhung gio ta c6 thé thay né rat ndng né.

Két lugn: Kiém ho hdp (nang), toan chuyén hda tang AG (nang), kiém chuyén hoa

(néng). Han 3 r8i loan. Néu ban theo ddi chuong nay duwgc téi day thi ban lam tot
lam.

16. Day hoan toan 1a cau hdi khong bat buoc: Hay doc nhitng binh luan vé bu trie
cua ho hap trong truong hop toan chuyén hoa 6 ca s 2. Lam sao tac gia lai biét
duwoc pH=7,00 6 bénh nhan c¢6 [HCO3]=3 mEq/L va pCO2 =12,5 mmHg s€ giam
xudng 6,80 néu pCO2 tang lén mirc 20 mmHg?

Pap an
Tac gia da sit dung phuwong trinh Henderson-Hasselbalch:
H=61+1 ( [ACOS | >
PH =527 10010,03 x pCo2

Va chi don gian la thay [HCO3-]= 3 mEq/L va pCO2= 20 mmHg vao.

pH = 6,1+ log (0,03 N 20)

3
pH = 6,1 + log (R) = 6,1+ log(5) = 6,1+ 0,70 = 6,80

Phuong trinh nay httu ich trong treong hop xem thi cac két qua pH, [HCO3] va
pCO2 c6 phu hop vdi nhau khong, hay da co sai sét 0 phong xét nghiém trong khau
do lrwong cac dai luong nay. Cong thirc nay dugc néu ra la boi thinh thoang no s€ la
phuong phap hittu ich dé€ xac dinh xem két qua pH, [HCO3-] va pCO2 c6 chinh xac
khong va du doan xem chuyén gi sé xay ra voi pH khi thay d6i [HCO3-] va pCO2.
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C6 mot phuwong phap xap xi khong can st dung tdi logarit nhung phwong trinh
Henderson-Hasselbalch 1a don gian nhat d6i véi tac gia. Nén tdi chi biét can rang
chiu dung va tinh ra. Cong thitc nay duoc dua vao boi né cd thé giup ich cho ban
vao mot ngay nao do, nhung nd khéng quan trong cho viéc phan tich cac bai tap
trong cudn sach nay.
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Chuong 10. Nhirng vi du lam sang

Caso1

Bénh nhan nam 50 tudi, ndng 70 kg co tién can nghién ruou, bénh dwoc 4
ngay véi nhitng biéu hién: buén nén, nén, dau bung mirc dd trung binh, xuat
hién sau moét tuan udng ruwgu nhiéu. Bénh nhan khong thé an.

Kham lam sang ghi nhan niém mac kho, c6 ha huyét ap tu th€ va nhip tang
khi thay doi tw thé

Két qua can lam sang: Na* =140 mEq/L, K* = 3,1 mEq/L, [HCO3-] = 20
mEq/L, CI'=92 mEq/L, glucose 86 mg/dL, BUN =52 mg/dL, Cr=1,4 mg/dL,
amylase hién chua cd, cetone huyét twong dwong tinh manh.

Khi mau dong mach: pH =7,32, pCO2= 40 mmHg, [HCO3-] = 20 mEq/L.

Natri niéu = 30 mEq/L, Clorua niéu = 5 mEq/L (thdp), cetone niéu: tang cao.

Chén doan cta ban la gi va ban sé tiép can bénh nhan nay nhu thé nao?

Pap an

Bénh st va két qua can lam sang goi y t6i toan ketone do rugu keém theo ha natri

mau th phat (khong ro tac gia c6 nham khong?) do giam thé tich dich (nén 6i) va

ha kali mau th phat do non 6i va toan ketone. Con c6 thé c6 thém tinh trang viém

tuy cdp. Day la mot rdi loan toan kiém phtrc tap, mac du pH chi giam mot it.

1. Réi loan toan-kiém phikc tap

Buéc 1: pH chi giam nhe, [HCO3] cling giam: ¢6 tinh trang toan chuyén hoa. pCO2
trong gia tri “binh thuong”

Buwéc 2: DSi véi toan chuyén hda thi pCO2 nén bang bao nhiéu? pC02 =
(1,5 x20) +8 =38. pCO2 do duoc la 40 mmHg, rat gan voéi gia tri du
doan nén khong ¢ roi loan ho hap kem theo

Buwéc 3: Anion gap tinh duogc la 140 — (20 + 92) = 28!. Do d6 c6 tinh trang toan
chuyén hda tang anion gap. Gio hay so sanh su bién d6i anion gap (28 — 6=
22) v6i su bién d6i caa [HCO3] (=4). Luong [HCO3"] giam du doan ddi véi
toan ketone phai vao khoang 22 mEq/L. Nhung [HCO3-] chi bién d6i 4 thay
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vi 22 mEq/L. Do d¢, ton tai tinh trang kiém chuyén héa lam ddy [HCO3-]
lén cung v6i toan chuyén héa tang anion gap nang lam kéo [HCO3-] xudng.
Chung c6 xu hudng bu trie 1an nhau, nhung ca hai déu 6 mirc d6 ndng. Vay,
dap an cua tinh trang roi loan kiém toan la:

¢ Toan chuyén hoa tang anion gap do toan ketone do rwou (xem lai bang
7-1 cho nhitng nguyén nhan khac)

e Kiém chuyén héa do non 6i (xem lai bang 8-1 cho nhitng nguyén nhan
khac)

Tac gia thuong luu y can nhac ngd ddc ethylene glycol va methanol & nhitng bénh
nhan nghién ruou co toan chuyén héa tang AG.

2. Ha kali mau

Tinh trang ha kali mau nhiéu kha nang la tht phat sau nén 6i va toan ketone. Ti 1é
kali trén creatinin trong mau nudc tiéu mot thoi diém > 20 mEq/g sé goi y tinh trang
mat kali qua than (hay nhé lai rang ha kali mau trong ndn 6i va toan ketone déu la
do mdt qua nudc tiéu). Nong do kali trong huyét twong = 3,1 mEq/L goi y cd su thi€u
hut kali nhiéu, khoang 400 mEq. Nong d6 kali c6 thé sé ha khi dwgc truyén glucose,
do d6 viéc bu kali nén dwoc bit dau ngay khi ban xdc dinh duwoc bénh nhan khong
bi v niéu va nong do6 kali nén dugc kiém tra lai mdi 2-3 tiéng. Néu nong do kali
giam thi nén tang thém luong bu (néu kali giam nhanh thi nén tam ngung saline c6
chtra glucose va thay bang saline 0,9% néu can thiét). Viéc do ndong do6 magie ciing
rat quan trong trong bénh canh nay. Phai nhé rang khong thé b kali hiéu qua cho
t6i khi tinh trang thiéu hut magie dwoc diéu chinh.

3. PDiéu tri

Bénh nhan toan ketone do riou can phai bd sung glucose cling véi saline dang
treong d€ dao ngugc tinh trang tang tao ketone. Ngoai ra cling nén b6 sung thém
cac loai vitamine, thiamine va folate & nhitng bénh nhan nay. St dung glucose
duong tinh mach cé thé gdy bénh nao Wernicke cap tinh trén bénh nhan nay néu
nhw chwa dung thiamine (100mg TB) tredc d6. Cho nén, ¢ bénh nhan nghién ruwou
thi dau tién cho thiamine, sau d6 mdéi bat dau truyén dich. Y Iénh dich truyén tinh
mach co thé'la:

100 mg thiamine TM ngay lap ttkc. Sau d6 1dp lai mdi 6-12 tiéng mdi ngay trong it
nhat 3 ngay

Lit dich truyén dau tién: saline D5 0,9% kem theo 30 mEq/L KCl, 5mg folate, 1 6ng
multivitamin; t6c d6 truyén 250 cc/h
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Lit dich truyén thi 2: saline D5 0,9% kem theo 30 mEq/L KCl, 5mg folate, 1 dng
multivitamin; t6c do truyén 175 cc/h

Lit dich truyén tha 3: saline D5 0,9% kem theo 30 mEq/KC; toc d6 truyén 175 cc/h

Y lénh truyén dich sé khong dwgc hoan chinh néu thiéu chi dinh theo doi: can nang
mdi ngay. Glucose, natri, kali, clorua, bicarbonate, BUN, creatinin (Cr) sau 3 tiéng, 6
tiéng va 9 tiéng, va moi sdng sém. Néu nong dd kali giam thi nén ting thém luong
bu.

Caso?2

Bénh nhan nam 26 tudi, tién can dai thao duong biéu hién tiéu nhiéu, khat
nhiéu, budn ndn va ndn, xuadt hién sau mot dot “cium”. Bénh nhan khai réng
khong thé gitr lai dugc gi sau an do non 6i nhiéu trong 2 ngay nay.

Nhiét d6 ctia bénh nhan 1a 102°F (38,9°C), huyét 4p va nhip tim & tu thé nam
lan luot 1a 118/74 va 100. Khi ng6i thong chan xudng givong thi huyét ap la
90/60, nhip tim 120.

Bénh nhan c6 bi€u hién kho thd va co kéo co hd hap phu. Kham phoi ghi
nhan c6 kho khe va ran & ddy phdi 2 bén.

Két qua can lam sang: Na* =140 mEq/L, K* = 4,5 mEq/L, [HCO3-] = 15
mEq/L, ClI= 98 mEq/L, glucose 325 mg/dL, BUN = 30 mg/dL, Cr = 1,2
mg/dL, pH=7,15, pCO2= 45 mmHg.

Cong thitc mau: Hgb/Hct=12/36, WBC = 15 000.

Xét nghiém nudc tiéu: protein (1+), cetone duong tinh manh, soi can lang
nuwdc tiéu Am tinh,

Nong d0 cetone trong huyét twong dwong tinh manh

Chén doan cta ban la gi va ban sé tiép can bénh nhan nay nhu thé nao?

Pap an
1. Réi loan toan kiém

Buéc 1: Toan chuyén hoéa (pH va [HCO3-] cung giam)
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Bueéc 2: Gi tri pCO2 nén bang bao nhiéu? pCO2 nénbang = (1,5 x 15) +8 = 30,5.
pCO2 do duoc la 45 mmHg. Cao hon dang ké so vdi gia tri mong doi. Tinh
trang toan ho hdp lam cho bénh nhan khong thé bu trit toan chuyén hoéa du
dugc. Toan hd hap gay ra boi bénh ly dong mac & phdi (viem phdi/viém phé
quéan/ moi co hd hap?). Luu ¥ rang su bu trit that bai ctia ho hap trong toan
chuyén hoa 1a mot yéu td tién lwong xau.

Buge 3: Anion gap tinh dwoc la 140 — (15 + 98) = 27 mEq/L. Do d6 co tinh trang
toan chuyén hoa tang anion gap. Gio hady so sanh su bién déi anion gap (27
— 6= 21) véi su bién d6i cua [HCO3] (24-15=9). Luong [HCO3-] giam thap
hon 12 mEq so vdi gia tri mong doi. Sw chénh léch gitta lwgng anion gap
téng va bicarbonate giam du dé chic chan rang cé tinh trang kiém chuyén
hoa kem theo. Vay ¢6 3 tinh trang r6i loan kiém toan la:

e Toan ketone dai thdo duwong (AG=27), c6 thé khoi phat do tinh trang
nhiém trung hd hap ctia bénh nhan

¢ Toan ho hdp do bénh ly & phoi hién chua dugce chan doan

e Kiém chuyén hda. Tinh trang nay khong dé nhin ra dwoc cho téi khi
ching ta so sanh su bién d6i cua anion gap vodi bicarbonate. Khi khai
thac bénh st ki hon, bénh nhan khai r::ing tinh trang non 6i rat nang.

2. Su thiéu hut kali

Nong do kali = 4,5 mEq/L nhiéu kha nang biéu thi cho su thiéu hut kali tram trong

bi an gidu & bénh nhan toan ketone dai thao duwong c6 pH mau = 7,15 kem theo nén

6i nhiéu ngay. Can phai bu kali ngay khi xdc nhan bénh nhan khong bi v6 niéu.

3. Can nhic diéu tri

pH mau béng 7,15 va bénh nhan c6 biéu hién nhitng dau hiéu rdi loan ho hap cling

v6i khong ¢6 kha ning bu trir du cho tinh trang toan chuyén héa. O nhitng bénh

nhan nay néu giam tan sd thd di, pH sé tut thang xudng va cé thé roi vao tinh trang
ngung tim. Trong nhitng trieong hop nay, tac gia sé can nhac téi bu HCO3-, méc dit
c6 nhiéu ly do khong ting ho viéc bu HCO3- ngay ¢ bénh nhan nay:
e Ketone sé dugc chuyén thanh HCO3- tai gan khi tinh trang tang tao ketone
duoc dao nguoc bodi insulin va dich truyén.
e Co6 nguy co xudt hién kiém chuyén héa nguoc lai
e HCOB3- ¢ thé nang pH lén qua nhanh, lam kali di chuyén vao t&€ bao. Néu
nong do kali cia bénh nhan nay thap hon, chang han nhu khoang 3,5, thi cang
phai can nhic téi yéu t6 nay hon.
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e (¢ 1€ quan trong hon viéc bu bicarbonate la bénh nhan cé thé can phai dwoc
dat ndi khi quan va tho mday cung véi theo doi sat d€ nhanh chéng quan ly tinh
trang bénh ¢ phoi ctia bénh nhan.

Bénh nhéan nén duoc diéu tri vdi insulin duong tinh mach, KCI va saline 0,9%. Mot
khi da xdc nhan duoc khong co tinh trang v6 niéu, nén chi dinh dich truyén ban dau
la: saline 0,9% kem theo 30-40 mEq/L KCl; toc d6 truyén 250 ml/h. Ion d6 va khi mau
dong mach nén dwoc kiém tra lai moi 1-2 tiéng. Tuy theo két qua xét nghiém, cé thé
can phai tang toc do bu kali nhanh hon. Nong d¢ calci, magie, phosphate v6 co huyét
twong cing nén duoc kiém tra ¢ bénh nhan nay va nén bo sung thém cac loai
vitamin, folate vao trong lit dich truyén déau tién. Nén bd sung thém ca Thiamine.
Chan doan va diéu tri phtt hgp tinh trang bénh ly gay toan ho hap ¢ phoi cung véi
theo doi tinh trang ho hdp va pH sé la mau chét trong ca nay. Néu ho hap bi mét bu
nang, cé thé can phai dat ni khi quan va thé may.

Cas63
Bénh nhan nt 75 tudi nhap vién vi dau lung.

Két qua can lam sang: Na* =124 mEq/L, K* = 4,2 mEq/L, [HCO3-] = 24
mEq/L, CI=100 mEq/L, glucose 90 mg/dL, BUN =28 mg/dL

Ban ¢4 suy nghi gi vé bénh nhan nay?

Pap an

Ban da tinh anion gap, dang cht? Tat nhién la dung roi. Anion gap giam thap (=0)
1a d&u hiéu goi y t6i da u tiy. O mét vai bénh nhan, nhitng paraprotein duwoc tich
dién duong va lam tang thém lwong cation khong dinh Irong duwoc (unmeasured
cation -UC) nén anion gap s€ giam can ctt theo phuwong trinh AG=UA-UC. Nong do
protein ctia bénh nhan nay la 12g/dL va tinh trang ha natri mau la gia do tang
paraprotein mau trong da u tuy. Phong xét nghiém ctia bénh vién vi mét ly do nao
d6 ma khong st dung dién cyce natri. Ap lwc thdm thau huyét twong binh thuong.
Bénh nhan nay khong cd tinh trang tang treong luc (nong do tham thau do duoc la
285 mOsm/L). Bénh nhan c6 ha natri mau gia sé co tinh trang tang osmolal gap.
Osmolal gap bang véi:
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285 — (248 + 90/18 + 28/2,8) = 22 mOsm/L
Tac gia bo sung thém bai tap nay cha yéu la vi ban c6 thé sé gap lai cd nay trong dé
thi. Va tac gia cfing can tu nhac nho ban than phai tinh anion gap trén moi dién giai
do.

Cas64

Bénh nhan nit 65 tudi bi€u hién giam tri nhd nhe. C6 &y hién dang song voi
chong minh la Fred va nhitng cht meéo cua ho, Sidney va Tabbert. Bénh
nhan da khong di kham bénh 25 nam nay.

Két qua can lam sang: Na* =124 mEq/L, K*=4,2 mEq/L, [HCO3-] =24 mEq/L,
CI=90 mEq/L, glucose 90 mg/dL, BUN =14 mg/dL, Cr = 0,8 mg/dL

Ban c6 suy nghi gi vé bénh nhan nay?

Pap an

Hay xem lai bang 3-1 va 3-2 cung v6i phan Chdn dodn ha natri miu trong chwong 3.

Ban sé mudn biét thém ap suat tham thdu do duoc. Gia tri dé b::fmg 260 mOsm/L, va

osmolal gap bang 2 mOsm/L. Bénh nhan nay c6 ha natri mau véi ap suat thim thau

giam. Ha natri mau di kem véi dp suat tham thau giam luén la do su giam thai nudc
cung vdi lwong nuwde nhap qua mic. Tiép can theo hé thdng theo cac budc:

1. C6 bénh than man hay ton thuong than cap? Nong do creatinin binh thuwong. Bénh
nhan cé thé van c¢6 bénh than man nhung mtc d6 van chua du dé ha natri mau
ma khong tang lwong nuedc nhap 16n.

2. C6 bang chiing ctia tang hay giam thé tich dich ngoai bao khong? Phai can than
tim tinh trang phtt hoac dau thiéu nudc. Trong ca nay thi khong c6. Khi tién hanh
do néng dd natri trong nwdc tiéu thi c6 két qua la 45 mEq/L, khong phu hop véi
thiéu dich va phu.

3. Bénh nhan c¢6 st dung thudc thiazide khong? O bénh nhan nit 16n tudi, ha natri
mau c6 thé do st dung loi ti€u thiazide d€ diéu tri tang huyét ap. Bénh nhan
khong c6 tién can nay.

4. Bénh nhan c6 st dung thudc c6 kha nang gay ra SIADH khong (xem ky lai bang
3-2)
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5. C6 bang chttng ctia suy thuong than hay suy giap khong? Khi nghi ngo nén xét
nghiém ki thém.

6. Xem bénh nhan an theo ché d6 “tea and toast” khong

7. Can nhac tinh trang ting luong nwdc nhap méc du bénh st khong goi ¥ bénh
nhén la van dong vién, nghién bia rwgu, tdm than phan liét hay st dung thude
phién. Nhung mat khdc thi ¢6 1€ ban cling khong thé nao biét chinh xac duoc.

Néu su dao thai chat tan thap va lwong nwdc nhap du 1on 6 bénh nhan c6 r6i loan
pha loang nuedce tiéu thi c6 thé gay ra ha natri mau. O ngudi My truéng thanh, luong
chdt tan nhdp trung binh vao khoang 600-900 mOsm, bao gom chu yéu la urea va
dién giai (hau hét la natri va kali). Bénh nhéan 16n tudi, an udng thiéu dam va mudi
c6 thé giam thai nuedc do giam bai xuat chat tan. Luong chdt tan nhap vao trueong
hop nay c6 thé vao khoang 300 mOsm/ngay. Tang nhap chat tan sé giap dao thai
nudc va dua nong do natri huyét twong vé gia tri binh thuong. Viéc nhan dién bénh
nhan st dung ch€ d6 an “tea and toast” rat quan trong vi khi nhitng bénh nhan nay
tang lwong chdt tan nhap vao sé ¢d nguy co gay diéu chinh tinh trang ha natri mau
man qua nhanh va nén duwoc theo doi ky cang.

Caso5

Bénh nhan ntt 45 tudi co tién can dai thao duwong, nhap vién do tang kali
mau. Bénh nhan cdm giac van 6n. Bénh st khong ghi nhan yéu co. Thude
bénh nhan dang dung hién tai gom: captopril 25 mg 3 Ian ngay, ibuprofen
400 mg khi can thiét, glyburide 10 mg mbi ngay va cac loai vitamin. Bénh
nhan khai rang gan day maéi bat dau tap luyén dé chuan bi cho ki thi thé
thao.

Két qua can lam sang: Na* =138 mEq/L, K*=7,3 mEq/L, [HCO3-] =20 mEq/L,
ClI=100 mEq/L, glucose 160 mg/dL, BUN =35 mg/dL, Cr =2,1 mg/dL.

Tong phan tich nudc tiéu: protein (1+), glucose (2+). Soi can lang am tinh

Ban sé tiép can chan doan va xtt ly bénh nhan nay nhuw thé nao?

Pap an

1. Ngung st dung tat ca nguon nhap kali
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2. Do ECG ngay lap tic. Néu c6 dau hiéu cta tang kali mau trén ECG thi nén bo
sung calcium gluconate d€bu trir lai tdc dong dién thé trén tim cta tang kali mau.
C6 thé kem theo glucose/insulin hay thu6c dong van 2 duong khi dung(Bang 6-
2)

3. Liét ké nhanh trong dau nhitng nguon kali “tiém an” va cac nguyén nhan cé thé
gay tang kali nhu:
e Penicillin kali
e Mudi thay thé (cé thé chira KCl)
e Tan huyét do truyén mau
e Xuat huyét tiéu hda
e Ly giaico
e Bong
e Dai phau
e Cacloai thudc c6 thé gay tang kali mau

4. Kiém tra lai nong dd kali (ddn bénh nhan khéng nam chat tay ltc 1dy mau dé
han ché kha nang tan huyét)

5. Xem xét nhitng thudc bénh nhan dang st dung
6. X4c dinh nguyén nhan gay tang kali mau

Cac nguyén nhan tang kali mau duwoc liét ké 6 bang 6-1. Bénh nhan nay c6 thé ¢é hoi
ching thiéu hut aldosterone ha renin mau (syndrome of hyporeninemic
hypoaldosteronism -SHH) dwoc lam ndng thém bdi ibuprofen va captopril. Ciing
nén can nhac thém suy thuwong than nguyén phat va hdi chiing 8ng than khong dép
g voi aldosterone. Nong dd creatinin bang 2,1 mg/dL goi y bénh nhan c6 bénh
than man, c6 thé gép phan vao sw giam dao thai kali. Nhé rang cac nguyén nhan
tang kali mau c6 thé ph6i hop voéi nhau nén bénh nhan c¢6 thé c6 nhiéu tinh trang
gdy tang kali mau. Chi dinh diéu tri khan cdp cho bénh nhan nay phu thudc vao viéc
c6 biéu hién tang kali mau dang ké trén ECG khong va mtre d6 tang kali mau. biéu
tri kéo dai cho bénh nhan khoi dau bang viéc ngung cac thudc anh hudng téi bénh,
nhin an va st dung ch€ d¢ an han ché kali, béi vi cdn nguyén cua van dé la su gitr
kali ctia than. Tinh trang tang kali mau trong hoi chitng SHH thwong sé dap tng voi
thudc loi tiéu quai.
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Cas06

Bénh nhan ntt 50 tudi nhap vién vi budn ndn, ndn kéo dai va dau bung. X
quang bung cho thay cé tinh trang tic rudt, duoc diéu tri v6i: hut dich da
day va truyén tinh mach (0,9% saline kem theo 30 mEq/L KCl). Bénh nhan
khai rz‘“ang tinh trang dau bung, ban dau da khoi sau khi hat dich da day va
truyén tinh mach, nay da xuat hién tro lai.

Nhiét d6 hién tai ctia bénh nhan la 101,6°F (38,7°C), huyét ap ha tir 130/86

xudng con 86/52.
Kham ghi nhan bung an dau va mat am rudt

Két qua can lam sang: Na* =140 mEq/L, K*=4,5 mEq/L, [HCO3-] =25 mEq/L,
Cl=86 mEq/L, pH =7,40, pCO2 = 40 mmHg

Pap an

Tinh trang r6i loan toan kiém phtc tap

Bwoc 1:

Bwoc 2:

Buweéce 3:

Nhin so qua thi khéng c6 r6i loan toan kiém nao rd rang. pH, pCO2 va
[HCO3-] déu trong khoang binh thuong

Vi khéng c6 rdi loan toan kiém rd rang nén su bu trtv ¢6 phu hop khong
khong quan trong

Anion gap tinh duoc la 140 — (25 + 86) = 29 !. Do d6 cd tinh trang toan
chuyén héa ting anion gap nang (nhiéu kha nang la do lactic) Su toan
chuyén hoda nay c6 kha nang 1a hau qua cta thiéu mau thanh rudt. Vay tai
sao [HCO3] lai binh thuong? D6 la boi ¢ mot tinh trang kiém chuyén hoa
véi mic d teong dwong lam “che gidu” toan chuyén hoéa. Chung ta phai
tinh sy bién d6i ctia anion gap va so sanh véi sy bién ddi caa [HCO3-]. Sy
bién d6i ctia anion gap 1a 29-6= 23. Do d¢, trong tinh trang toan acid lactic,
[HCO3-] nén vao khoang 25-23/1,5 = 25-15,3= 9,7!" Do d6 ¢ tinh trang kiém

* Ch thich cua dich gia: chd nay em dich nguyén van theo tac gia, nhung em nghi 1a [HCO3-] mong
doi nén = 24 — 23/1,5 = 8,7 mdi chinh xac theo quy wdc tir nhitng chwong truedc, do do6 co tinh trang
kiém chuyén héa day [HCO3-] 1én mét khoang =25 - 8,7=16,3
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chuyén hoa ddy [HCO3-]1én khoang 15,3" 6 ca nay, vy tuy nong d6 [HCO3-
] binh thwong nhung 6 téi hai rdi loan toan kiém nang 6 bénh nhan nay:

e Toan chuyén hoa tang anion gap do thiéu mau thanh rudt

¢ Kiém chuyén héa do non 6i va hut dich da day

Viéc bam sat 3 budc khi danh gia bat ki bo két qua toan kiém nao 1a hét stec
quan trong, tham chi 1a khi moi th ban dau trong c6 vé binh thuwong. Tinh
anion gap va so sanh sy bién ddi véi bicarbonate la mau chot d€ giai quyét
canay.
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