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Tang kali mau 1a mot vin dé 1am sang phd bién, thuong gap do giam kha nang bai xuat kali qua duong niéu do bénh than cap hoic
man (chronic kidney disease - CKD) va / hoic céc réi loan hoic cac thubc wrc ché hé renin-angiotensin-aldosterone (RAAS). Diéu tri
tang kali mau nham muc dich cudi cung 1a loai bo kali du thira [1,2].

Trong mét s6 truong hop, van dé chinh 1a sy chuyén kali ra ngoai té bao, mic du tong lwong kali trong co thé co thé giam di. Tang
kali mau do tai phan bd thuong xay ra nhat trong ting duong huyét khong kiém soat dwoc (vi du, nhidm toan ceton do dai thao
duong hoic tinh trang tang ap luc tham thiu). Trong nhiing réi loan nay, tinh trang ting ap luc thim thau va thiéu hut insulin 1a
nguyén nhéan chu yéu gy ra su chuyén Kkali tir cac té bao ra dich ngoai bao, c6 thé duoc ddo nguoc bang cach dung insulin va truyén
dich. Nhiéu ngudi trong sé nhitng bénh nhan nay co thiéu hut kali dang ké va phai duoc theo ddi can than dé tranh tién trién ha kali
mau khi diéu tri.

XAC PINH PIEU TRI KHAN CAP —biéu tri khan cap tang kali mau thay d6i tuy thude vao su hién dién hay ving mit cua cac
trigu chimg va dau hiéu lién quan dén ting kali mau, muc kali mau va nguyén nhan gay ting kali méu.

Céch tiép can cua chiing t6i dé diéu tri khan cp nhu sau (phac do 1):

e Ting kali mau cip ciru —No6i chung, cdc bénh nhan sau ddy nén dugc xem xét ¢ tinh trang ting kali mau cip ctu va nén dugc
diéu tri bang liéu phap tic dung nhanh (vi du, canxi, insulin va glucose duong tinh mach) ngoai cac liéu phap loai bo kali ra khoi
co thé (nhu loc mau, cht trao d6i ion hoic thue loi tiéu):

« Bénh nhan c6 cac dau hiéu hozc triéu chung 1am sang cua ting kali mau. Céc biéu hién nghiém trong nhét cua ting kali
mau 1a yéu co hodc liét, bt thuong dan truyén, va rdi loan nhip, bao gém nhip cham xoang, ngirng xoang, nhip tu that
cham, nhip nhanh thit, rung that, va vo tim thu. Nhirng biéu hién nay thuong xay ra khi nong do kali huyét thanh >7
mEQq / L véi tang kali mau man tinh hodc c6 thé & murc thip hon & bénh nhan c6 tang cip tinh ndng do kali huyét thanh
va / hodc bénh 1y dan truyén.

C6 mét sb bat thuong dién tim d6 (ECG) lién quan dén tang kali méau (hinh 1). Séng T dinh véi rat ngan khoang QT la nhiing
thay doi s6m nhat, tiép theo 1a kéo dai khoang PR va thoi gian phirc bo QRS. Song P c6 thé bién mét va sau ciing, phirc bo QRS
gidn rong hon nira thanh dang séng hinh sin. Ngung that xay ra sau khi hoan toan khong c6 hoat dong dién trén ECG. Sy tién trién
va mirc d6 nghiém trong cua nhimg thay d6i ECG khong tuvong quan tot voi ndng do kali huyét thanh. Bat thwong dan truyén,
ching han nhu block nhanh va réi loan nhip (nhip cham xoang, ngirng xoang, nhip tu thit cham, nhip nhanh thit, rung thit, va vo
tam thu) ciing c6 thé xay ra trong ting kali mau.

« Bénh nhan ting kali mau nang (kali huyét thanh 16n hon 6,5 mEq / L), dic biét néu c6 pha huy mé hoac xuét huyét
tiéu hoa dong thoi, ngay ca khi khong c6 dau hiéu hoac triéu chimg 1am sang.

« Mot s6 bénh nhan c6 tang kali mau vira (> 5,5 mEq / L) c6 thé c6 suy than, pha hity mé tién trién (vi du: tiéu co van hodc chan
thwong do dé ép, hoi chang ly giai khi u), hip thu kali (v dy, tir xuat huyét tiéu hoa dang ké), hoic toan chuyén ho4 anion gap
binh thuong hoic toan hé hip. Pha huy mé c6 thé giai phong mot lwong I6n kali tir cac té bao, c6 thé dan dén sy gia ting nhanh
chéng ndng do kali huyét thanh. Sy hip thu kali tir mau ¢ duong tiéu hoa hodc cic mdé mém co thé tao ra Sw gia ting nhanh
chéng kali huyét thanh. Bénh nhén toan chuyén ho4 anion gap binh thuong hoic toan ho hap c6 thé tién trién ting kali mau
niang mot cach nhanh chong néu nhidm toan niang hon, hoic néu chung c6 toan chuyén hoa hoic ho hap kém theo, dac biét 1a
khi bénh nhan c6 suy than.

e Bénh nhén cén diéu tri kip thoi — Tuy nhién, mot s6 bénh nhan khong c6 ting kali méu cip ctru can giam ndng d6 kali ngay lap
tirc (vi dy, trong vong 6 dén 12 gio). Nhiing truong hop nay bao gdm bénh nhéan chay than nhan tao dén vién ngoai thoi gian chay
than dinh ky, bénh nhan c6 chirc ning than va / hodc lrgng nudc tiéu bao dong, hoac bénh nhan tang kali mau cin dwoc ti wu hoa
& phau thuat. Cac lidu phap nhu truyén bicarbonate dng truong, truyén dextrose 5 phin trim qua dém (dé kich thich tiét insulin &
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mot bénh nhan an kiéng), hoac chay than nhan tao c6 thé thich hgp trong cac truong hop nay. Cac bién phap bo sung c6 thé bao gom
nhua trao d6i ion hoic tang bai tiét kali duong niéu bai dich truyén va loi tiéu.

e Bénh nhan cé thé giam Kali tir tir — Hau hét bénh nhan ting kali mau man tinh, nhe (<5,5 mEq / L) hoic vira (5,5 dén 6,5 mEq / L),
tang kali huyét thanh do bénh than man (CKD) hoac sir dung thuéc tic ché hé renin-angiotensin-aldosterone ([RAAS] hoc ca hai).
Nhiing bénh nhan nay khong can ha muc kali huyét thanh khan cép va thuong co thé diéu tri bang didu chinh ché do an udng, sir
dung thudc loi tiéu (néu thich hop), diéu tri toan chuyén héa man tinh hodc dao ngugc cac yéu td co thé gay tang kali mau (vi dy,
thudc khang viém non steroid, giam thé tich tuan hoan). Trong mét s6 trudng hop, cac thudc e ché RAAS dugc giam liu hoic
ngung, va cac loai thudc loai bo kali bang trao doi cation dudng tiéu hoa dwoc ding kéo dai.

BENH NHAN TANG KALI MAU CAP CUU —Xaic dinh bénh nhan c6 tinh trang ting kali mau cap ciru duoc trinh bay & trén
(phéc db 1). - I

Cich tiép can diéu tri cAp ciru ting kali mau — Bénh nhan tang kali mau c4p ctru nén dugc ding (bang 1):

e Canxi tinh mach déi khang tac dung cua tang kali mau 1én mang té bao co tim
e Insulin tinh mach (thudng dwoc ding véi glucose tinh mach) dé day kali ngoai bao vao té bao

e Diéu tri dé loai bo nhanh Iwong kali du thira ra khoi co thé (vi du, thudc loi tiéu quai hoic lgi tiéu thiazide néu chirc nang than
khong bi suy giam nghiém trong, trao ddi cation dudng tiéu hoa va / hodc loc mau néu chirc nang than giam nang)

e Didu tri cac nguyén nhéan cé thé dao nguoc cua ting kali mau, chang han nhu diéu chinh giam thé tich tun hoan va ngiing
cac thude 1am tang kali huyét thanh (vi du, thudc khang viém non steroid, thudc tc ché hé renin-angiotensin-aldosterone)
(bang 2 va bang 3) S

Canxi tinh mach va insulin la phuong phap diéu tri tac dung nhanh tao diéu kién cho viéc bét dau liéu phap loai bo kali dur thira ra khoi co
thé (bang 4).

Theo ddi — Theo ddi lién tuc bang monitor va chudi dién tim d6 (ECG) & nhitng bénh nhan ting kali mau can diéu tri nhanh chong. Kali
huyét thanh nén dugc do mot dén hai gio sau khi bat dau diéu tri. Quyét dinh thoi gian do lai dugce xac dinh boi ndng do kali huyét thanh
va dap ing véi diéu tri. Nhitng bénh nhan dugc dung insulin, c6 hoic khong c¢6 dextrose, phai dugc do muc glucose hang gio trong ti da
sédu gio dé theo doi ha duong huyét.

Liéu phap diéu tri tac dung nhanh

Calcium—Canxi tryc tiép ddi khang tac dung cua ting kali mau 1én mang té bao co tim [3], trong khi ha canxi mau lam tang doc
tinh trén tim cta tang kali mau [4].

Hiéu qua cua tiém canxi tinh mach bit dau trong vong vai phut nhung kéo dai twong dbi ngén (30 dén 60 phit). Vay nén, canxi
khong nén duoc dung nhu mot phwong phap tri liéu don doc ma nén duoc két hop véi cac lidu phap chuyén kali ngoai bao vao té
bao. Viéc dung canxi c6 thé dugc 1ap lai sau mdi 30 d&én 60 phut néu tinh trang ting kali mau cap ciru van con ton tai va lwong
canxi huyét thanh khong ting,

Canxi ¢6 thé dugc ding dudi dang calciumgluconate hoc calciumchloride. Calcium chloride chira gap ba lan ndng do canxi so voi
calcium gluconate (13,6 so véi 4,6 mEq trong 10 mL dung dich 10%). Tuy nhién, calcium gluconate thudng duge uu tién vi calcium
chloride c6 thé gy kich tng tai chd tiém.

Liéu thong thuong cua calcium gluconatela 1000 mg (10 mL dung dich 10%) dwoc truyén trong hai dén ba phiit, theo dai lién tuc.
Liéu théng thuong cua calcium chloride 1a 500 dén 1000 mg (5 dén 10 mL dung dich 10%), ciing truyén trong khoang hai dén ba phut, véi
su theo ddi lién tuc. Liéu c6 thé duoc lap lai sau nam phut néu bat thuong ECG ton tai hoic tai dién.

Khi tang kali mau xay ra & nhitng bénh nhéan dwoc diéu tri bing digitalis, canxi nén dwoc chi dinh giéng nhu & nhitng bénh nhéan
khong dugc diéu tri vai digitalis (vi du, phtc bd QRS rong hoic mat song P) ngay ca khi ting canxi mau c6 kha ning lam ting doc
tinh trén tim cua digitalis. O nhitng bénh nhan nay, mét dung dich pha lodng c6 thé dugc dung cham, truyén calciumgluconate 10
mL 10% treng-106 mL dextrose 5 phan trim trong 20 dén 30 phut, dé tranh ting canxi mau cap tinh [1].0 nhitng bénh nhan ting kali
mau do ngd doc digitalis, viéc sir dung doan khang thé Fab dic hiéu - Digoxin 1a liéu phap wu tién.

Insulinvéi glucose—Dung insulin lam giam nong do kali huyét thanh bang cach déy kali vao té bao, chi yéu bang hoat hoa bom Na-K-
ATPase [1.,5]. Glucose thudng dugc ding véi insulin dé ngan ngira tién trién ha duong huyét. Tuy nhién, insulin nén dugc ding don doc néu
glucose huyét thanh > 250 mg / dL (13,9 mmol / L) [6]. Glucose huyét thanh nén dugc do mdi gios trong nam dén sau gio sau khi ding
insulin, dé xem xét nguy co ha dudng huyét.

Phéc dd thuong dugc dung 1a 10 dén 20 don vi regular insulintrong 500 mL dextrose 10%, dugc tiém tinh mach trong vong 60 phit. Mot
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phéc d6 khic bao gom tiém bolus 10 don vi regular insulin, theo sau ngay lap tic bang 50 mL dextrose 50 phan trim (25 g glucose). Phac
d0 nay c6 thé lam giam kali huyét thanh nhanh hon vi hiéu qua cua nong do insulin cao hon dat dwgc véi liéu phap bolus. Tuy nhién, ha
duong huyét xay ra & 75% bénh nhan duogc diéu tri bang phac do bolus, thudng khoang mot gio sau khi ding [7]. Dé tranh bién chimg nay,
ching t6i khuyén céo sau do truyén dextrose 10% tir 50 dén 75 mL / gid va theo ddi sat mire duong huyét mdi gio trong khoang thoi gian tir
nam dén sau gio.

Hiéu qua cua insulin bit dau tir 10 dén 20 phut, dat dinh tir 30 dén 60 phut, va kéo dai tir bén dén sau gio[7,12-14].0 hau hét cac
bénh nhén, nong do kali huyét thanh s& giam tir 0,5 dén 1,2 mEq / L[14-17]. Bac biét, mic du bénh nhan suy than c6 su dé khang tac
dung ha dwong huyét cua insulin, nhung khong anh huéng dén tic dung ha kali mau vi bom Na-K-ATPase van duoc hoat hoa [18,19].

Liéu lap lai — Loai bo kali du thira ra khoi co thé (vi dy, chay than nhan tao hoic trao ddi cation duong tiéu hoa) doi khi
khéng kha thi hodc bi tri hoan. Nhitng bénh nhan nay cé thé dugc diéu tri bang cach truyén insulin va glucose lién tuc hoic bolus
insulin véi glucose, lap lai sau m&i hai dén bdn gio, véi viéc theo ddi sat mirc duong huyét.

Loai bé kali khéi co thé —Cac phwong thirc dwoc mé ta & trén chi lam giam ndng do kali huyét thanh mot cach tam thoi. Do do,
diéu tri bd sung thuong can thiét dé loai bo kali du thira khoi co thé, ngoai trir & nhitng bénh nhan c6 ting kali mau hoi phuc do
tang kali giai phong tir cac té bao, vi dy, toan chuyén hoa hoac hiéu qua cua insulin va ting duong huyét.

Ba phuong thirc dé loai bo kali 13 thubc lgi tiéu, trao doi cation dudng tiéu hoa (v du, patiromer, sodium polystyrenesulfonate[SPS], va
zirconiumcyclosilicate[7S-9]), va loc mau. O nhitng bénh nhén c6 ting kali mau cap ctu, thudc loi tiéu khong phai 1a phwong phap duy
nhat duoc sir dung dé loai bo kali khoi co thé.

Thudc lgi tiéu quai & bénh nhan khéng cé suy than ning —Thudc loi tiéu quai 1am tang sy mat kali qua duong niéu ¢
nhiing bénh nhan ¢6 chirc ning than binh thuong hoac suy than mirc d6 nhe dén trung binh, dac biét khi két hop véi normal saline
dé duy tri luu lwong tuan hoan dén cic mo ngoai bién . Tuy nhién, bénh nhan tang kali mau dai dang thuong co suy giam kha nang
bai tiét kali cua than, va khong co dit liéu nao chimg minh dap tng 1am sang ngan han ciia liéu phép loi tiéu. Do d6, thudc loi tiéu
khong nén duoc sir dung nhu 14 phwong tién duy nhat dé loai bo kali khoi co thé & nhitng bénh nhan c6 tinh trang tang kali mau
cap cuu.

O bénh nhén ¢6 qué tai thé tich tuan hoan véi chirc nang than bao ton (vi dy, bénh nhéan suy tim), chiing t6i ding 40 mg furosemide tinh
mach mdi 12 gio hoic truyén lién tuc. O bénh nhan ¢6 thé tich tuan hoan binh thuong hodc giam véi chirc nang than bao ton, ching toi
ding nudc mudi diang truong vai toc do thich hop dé duy tri thé tich tuan hoan, sau d6 ding 40 mg furosemide tinh mach mdi 12 gio hoac
truyén lién tuc.

Néu chirc nang than khong dwoc bao ton, chiing toi sir dung két hop bicarbonate dang trrong dudng tinh mach hoac truyén nudc mudi
dang truong voi furosemide tinh mach & liéu thich hop véi chirc nang than cua bénh nhan.
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Loc mau va trao doi cation dwong tiéu héa — Trao doi cation duong tiéu hoa, bao gdm patiromer, ZS-9, va SPS, gan véi kali
duong tiéu hoa va trao doi Véi cac cation khac, chang han nhu natri hoac canxi. Li¢u phap nay co thé dugc sir dung dé diéu tri tang
kali mau & bénh nhan c6 hoac khong c6 suy than nang.

Loc mau & bénh nhan réi loan chire ning than ning — Loc mau dugc chi dinh ¢ bénh nhén tang kali méau c6 suy than ning, va
phu hop hon viée ding trao doi cation néu bénh nhan c6 thé tién hanh loc méau cap ciu. Tuy nhién, néu loc mau khong thé thuc hién kip thoi
(vi du, trong vong sau gid), chung i ding lidu phéap trao doi cation dudng tiéu héa (t6t nhét 1a khong dung SPS) va sau do thyc hién loc
mau cang sém cang tot.

Patiromer hogic ZS-9—Khi sir dung mot chét trao doi cation & nhirng bénh nhan tang kali méau cip ciu, ching t6i sir dung patiromer
néu nd c6 san (8,4 g, 1ap lai hang ngay khi can), thay vi SPS. ZS-9 chua dugc chap thuan dé sir dung & bénh nhan ting kali mau. Mic du ca
patiromer va ZS-9 (chua ¢6 sin) c6 thé c6 vai tro trong viéc lam giam ndng do kali huyét thanh & nhitng bénh nhén ting kali méau cap ctu,
nhung diéu nay van chua dwoc chip nhan. Cach tiép can cia chung t6i dua trén tac dung ngén han ciia cac thude nay trén mot sé déi tuong
bénh nhan bénh nhan riéng biét (vi du, nhitng ngudi dugc didu tri tang kali mau mamrtimhrmécdo vira).

SPS trong nhirng trudng hep hiém — SPS ciing c6 thé lam giam luong kali huyét thanh ¢ nhitng bénh nhan ¢6 tinh trang ting
kali mau cap ctru [20,21]. Trong mot nghién ctru hdi ciru, vi du, 501 bénh nhan ting kali mau cép tinh duoc diéu tri véi 15 dén 60 g SPS; Kali
huyét thanh giam trung binh 0,93 mEq / L vio thoi diém do lai (thudng trong vong 24 gio) [21]. Tuy nhién, tic dung phu 1a thuong gap va hai
bénh nhéan bi hoai tir ruot, mot bién chimg dwge mé ta rd rang ciia SPS [22-26].

Do d6, chung t6i dé nghi sir dung SPS (két hop véi céc liéu phép tac dung nhanh tam thoi khac duge dé cap & trén) chi & bénh nhan dap tng
tat ca cac tiéu chuan sau:

e Bénh nhéan c6 kha nang co tang kali mau de doa tinh mang

e Loc mau khong c6 san

e Chit trao doi cation méi hon (vi dy, patiromer) khong c6 sin

e Céc liéu phap khac dé loai bo kali (vi du, thudc loi tiéu, phuc hdi chiic nang than) that bai hodc khong thé thyc hién

Ngodi ra, néu SPS duoc sir dung, cac loai thuc udng khac phai dugc dung it nhat ba gio trude hoic sau lidu SPS [29]. SPS lién két va
ngan chan sy hap thu caa nhiéu loai thuée thong thuong.

Cic liu phap khac —Thudc chii van beta-2-adrenergic (vi du, albuterol dang hit) va tiém tinh mach sodiumbicarbonate da dwoc nghién
ctru 13 phuong phap diéu tri tic dung nhanh dé giam kali huyét thanh ¢ bénh nhén ting kali mau. Mic du chiing ¢6 thé duoc sir dung bd
sung cho canxi, insulin (v6i glucose), va liéu phap loai bo kali, ching khong nén duoc sir dung thay cho céc phwong phap diéu tri nay.

Thuéc chii van beta-2-adrenergic— Vi cac tac dong bat loi duoc mo ta dudi ddy, cac tic gia va ngudi danh gia chu dé nay tin ring
tiém tinh mach epinephrine khong nén duoc sir dung trong diéu tri ting kali mau. Albuterol khong dwoc sir dung thuong xuyén nhung co
thé duoc coi 1a lidu phap diéu tri tam thai ¢ nhitng bénh nhan c6 triéu chitng hoac biéu hién ECG nghiém trong cua tang kali mau méc di
da diéu tri bang canxi va insulin voi glucose, hoic & nhitng bénh nhan khong thich hop dé loc mau hoic khong kha thi.

Gidng nhu insulin, cac thudc chu van beta-2-adrenergic day kali vao té bao bang cach tang hoat dong ciia bom Na-K-ATPase [1,38].

Thudc chu vén beta-2-adrenergic ¢6 thé o hidu qua trong didu tri cap ciu ting kali mau, lam giam ndng do kali huyét thanh 0,5 dén 1,5 mEq /L
[7.8.16,40,41]. Albuterol, chon loc trong d6i vai thu thé beta-2-adrenergic, co thé dung 10-20 mg pha 4 ml nu6e mudi phun khi dung hon
10 phut (do 1a gap 4-8 1an liéu st dung cho gidn phé quan).

Ngodi ra va néu co, albuterol 0,5 mg co thé dugc tiém truyén tinh mach. O nhiing bénh nhan khong thé dung nap albuterol phun khi dung, va
néu khong thé tiém tinh mach, terbutaline tiém dudi da la mot lya chon thay thé [41]. Hiéu qua cao nhat dugc nhin thy trong vong 30 phut véi
truyén finh mach va 90 phat v6i phun khi dung [40].

Albuterol va insulin véi glucose c6 tac dung hiép ddng, lam giam nong do kali huyét thanh khoang 1,2 dén 1,5 mEq / L[7,14,42]. Vi vay,
mic dii albuterol khong nén duoc sir dung don doc & bénh nhan ting kali mau vai bénh than giai doan cudi (ESRD), n6 ¢6 thé dwoc ding
kém vai insulin va glucose dé t6i wu hoa viéc giam kali huyét thanh [7]. Mot van dé & bénh nhéan chay than nhén tao 1a lam giam ndng d6
kali huyét thanh bang cach day kali vao té bao c6 thé 1am giam lugng kali duoc loai bo trong subt qué trinh loc méu sau do (tir 50 dén 29
mEq trong mdt bao c4o), diéu nay co thé dan dén ting kali mau “rebound” sau loc méau [43].

Tac dung phu tiém tang ctia cac thudc chii van beta-2 bao gdm nhip tim nhanh nhe va dau thit nguc c6 thé xay ra. Do do, cac
thudc nay nén tranh & nhitng bénh nhén c6 bénh 1y bénh mach vanh. Ngoai ra, tit ca bénh nhan ESRD nén duoc theo ddi can than
vi ho ¢6 thé c6 bénh 1y mach vanh chua dugc phat hién.
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Sodium bicarbonate— Tang pH h¢ thong va sodium bicarbonate do viéc giai phong ion hydro tir cac té bao nhur 1a mot phan cua
phan g dém. Sy thay ddi nay di kém véi Sw chuyén kali vao trong té bao dé duy tri can bang dién thé. Viéc sir dung bicarbonate dé

diéu tri ting kali mau chu yéu dua trén cic nghién ciru 1am sang nho [44-46]. Tuy nhién, trong mét nghién ctru so sanh cac phuong thirc
ha kali khac nhau ¢ 10 bénh nhan dang chay than nhan tao, truyén bicarbonate (ding truong hoic wu truong) trong 60 phut khéng anh
hudng dén nong d6 kali huyét thanh[16]. Diéu nay da duoc xac dinh trong mot sé nghién ctru sau d6 ¢ bénh nhén chay than nhan

tao[47-49].

Vi higu qua han ché, chiing toi khuyén cao khong nén sir dung sodium bicarbonate nhw 14 liéu phap duy nhat cho viéc quan 1y cp tinh ting
kali mau, ngay c4 ¢ nhitng bénh nhan toan chuyén héa nhe dén trung binh [16,47-49]. Tuy nhién, liéu phap ding bicarbonate kéo dai duong
nhu ¢6 loi d6i vi bénh nhan toan chuyén héa, dic biét khi duoc truyén dang truong hon 1 bolus sodium bicarbonate wu truong [16]. Trong mot
loat vi du, viéc ding sodium bicarbonate dang trurong truyén lién tuc cho bénh nhan co muc bicarbonate huyét thanh nén 1a 18 mEq / L ¢6 it
tac dung trong mot va hai gio nhung giam dang ké kali huyét thanh tir 6 mEq / L liic ban dau xudng 5,4 va 5,3 mEq / L 1an luot sau 4 va 6
gid; twong tng, mic bicarbonate huyét thanh tang 1én 28 mEq/ L trong mot gio va 30 mEq/ L sau 6 gid [48].

Khi bicarbonate dugc ding trong cac trudng hop cap tinh, chiing toi khuyén céo sir dung dung dich dang truong (vi du 150 mEq trong 1
L dextrose 5% trong vong 2 dén 4 gid). Cé nguy co tiém an khi ding dung dich wu trrong. Ngodi ra, ding nhiéu liéu c6 thé dan dén ting
natri mau [16].

THUOC GAY TANG KALI MAU— Mt loat cac loai thudce ¢ thé 1am tiang kali huyét thanh, cha yéu bang cach can thiép vao
hé renin- angiotensin-aldosterone. C6 1& phé bién nhat 1a thudc trc ché angiotensin (vi du, thudc ¢ ché men chuyén angiotensin
[ACE] va thubc wrc ché thu thé angiotensin 11 [ARBs]), thudc khang aldosterone va thudc loi tiéu tiét kiém kali khac (vi du,
spironolactone, eplerenone, va amiloride), digitalis, va thudc khang viém non steroid (bang 3).

Nhiing thube nay nén dugc ngung, hoac giam lidu it nhat 1a tam thoi, cho dén khi tang kali mau dugc kiém soat.

TOM TAT VA KHUYEN CAO

e Tinh cip thiét cua diéu tri tang kali mau thay d6i theo sy hién dién hodc vang mit cua cac triéu chimg va dau hiéu lién quan
dén tang kali mau, mirc ting cua kali va nguyén nhan gy tang kali mau. Cach tiép can cua chung t6i dé diéu tri khan cap

nhu sau (phac db 1):

« Tang kali mau cip ctru - Bénh nhan ¢6 dau hiéu hoac tridu chimg 1am sang cua tang kali mau (vi du: yéu co hodc liét, bat
thuong dan truyén, réi loan nhip), bénh nhan ting kali mau nang (kali huyét thanh > 6,5 mEq / L), va bénh nhén tang kali méau
vira (kali huyét thanh > 5,5 mEq / L) cong vai suy than dang ké va pha huy mo tién trién hozc hap thu kali) 1a treong hop ting
kali mau cap ctu.

« Bénh nhén can diéu tri kip thai - Mot s6 bénh nhan c6 tang kali mau vira nhung mirc kali huyét thanh cua ho can duoc giam nhanh
chong (tte 14, trong vong 6 dén 12 giv). Nhitng bénh nhan nay bao gdm bénh nhan chay than nhan tao dén vién ngoai thai gian chay
than dinh ky, bénh nhan c6 chirc nang than va / hoc luong nudc tiéu dang bao dong, hoac bénh nhan ting kali mau can dwoc ti wu
hoa dé phiu thuat.

« Bénh nhan co thé giam kali mau mot cach tir tir - Hau hét bénh nhén ting kali mau man tinh, nhe (< 5,5 mEq / L) hoic vira
(5,5 dén 6,5 mEq / L), ting ndng do kali huyét thanh do bénh than man (CKD) hoic sir dung thuéc tc ché hé renin-
angiotensin-aldosterone ([RAAS] hoic ca hai). Nhiing bénh nhan nay khong can ha kali huyét thanh khan cap.

e Bénh nhan ting kali mau cap ciru nén duoc dung (bang1):

« Canxi tinh mach dé dé khang tac dung cua ting kali mau 1én mang té bao.

« Insulin tinh mach (thuong dwoc dung véi glucose tinh mach) dé dua kali ngoai bao vao té bao.

« Diéu ti dé Ioai bo nhanh kali du thira ra khoi co thé (vi du, thudc loi tiéu quai hoac loi tiéu thiazide néu chirc nang than
khéng bi suy giam nghiém trong, trao ddi cation dwdng tiéu héa va / hoic loc mau néu chirc niang than giam nang).

« Diéu tri cac nguyén nhan cd thé dao nguoC cua tang kali mau, chang han nhu diéu chinh giam thé tich tudn hoan va
nging cac thude 1am tang kali huyét thanh (vi du, thudc khang viém non steroid [NSAID], thudc tc ché RAAS).

« Theo ddi lién tuc bing monitor va chudi dién tam d6 (ECG). Kali huyét thanh nén duoc do mot dén hai gio sau khi
bt dau diéu tri. Thoi gian do lap lai dwoc xac dinh boi ndng d6 kali huyét thanh va dap ung diéu tri. Nhitng bénh
nhén duoc ding insulin, c6 hodc khong c6 dextrose, phai do mirc glucose hang gid trong tdi da sau gio dé theo ddi ha
duong huyét.

e Diéu tri nhiing bénh nhan khong c6 tinh trang tang kali mau cap ctu (phac do1):
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Bénh nhén can giam kali nhanh chéong thudng dugc diéu tri bang chay than nhan tao (néu ho c6 réi loan chic ning than
nang) c6 hodc khong co sir dung chét trao doi cation dudng tiéu hoa (vi dy, patiromer).O nhitng bénh nhan c6 chirc ning
than binh thuong hoac suy than tir nhe dén trung binh, diéu chinh nguyén nhan gy ting kali mau (vi du, thudc, giam thé tich
tuan hoan) thudng 1a du, ngoai viée diéu tri bang dich truyén va thudc loi tiéu quai; mot chét trao ddi cation dudng tidu hoa doi
khi duoc st dung ¢ nhitng bénh nhén nay.

Nhiing bénh nhan co thé ha kali mot cach an toan thuong dugc diéu tri bang cach giam dan lugng kali huyét thanh, chang
han nhu ché d¢ an it kali, thudc loi tiéu quai hoac lgi tiéu thiazide, giam hoac ngung thudc c6 thé lam tang kali huyét thanh.
Vi sy ra doi cia patiromer va ZS-9, ngudi ta dw doén rang cac chét trao ddi cation dudng tiéu hoa s& duoc sir dung thudng
xuyén hon & nhitng bénh nhan nay dé kiém soat dai han kali huyét thanh.

e C6 mot s6 bién phap co thé giup ngan ngira ting kali mau ¢ bénh nhan suy than, dac biét 1a & nhitng ngwdi mac bénh than giai doan
cudi (ESRD). Ngoai ché d6 an it kali, cac phuong thirc sau ddy da dwoc chirng minh c6 hiéu qua & nhirng bénh nhan chay than
nhan tao dinh ky 6n dinh:

Tranh cac dot nhin an, c6 thé lam tang sy chuyén kali ra khoi t& bao do, it nhit 13 mét phan, giam tiét insulin.

O bénh nhan ting kali mau vira, néu c6 thé, tranh cac loai thudc lam ting nong do kali huyét thanh. Chung bao gdm céc thudc tc ché
RAAS, chang han nhu thudc irc ché men chuyén angiotensin (ACE), thudc tc ché thu thé angiotensin 11 (ARBs), thudc uc ché truc
tiép renin, thudc khang aldosterone va thudc chen beta khong chon loc (vi du, propranolol va labetalol) (bang 3).

Tréanh hodc ngung cac loai thudc khac 1am giam bai tiét kali (vi du, NSAID).

Str dung thudc loi tiéu thiazide hodc loi tiéu quai bat ctr khi nao c¢6 chi dinh.

Nguyén Phiic Thién

Group “Cap nhat kién thic y khoa”
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GRAPHICS

Overview of the risk stratification and initial management of patients presenting with hyperkalemia

Does the patient have one or more clinical manifestations of hyperkalemia?
These include:

= Muscle weakness or paralysis

= Cardiac conduction abnormalities or arrhythmias*

Yes No

Serum potassium >6.5 meq/L?

|
I I
Yes No

v

= Serum potassium >5.5 meq/L
= Significant renal impairment

Are all three of the following present?

= Ongoing tissue breakdown (eg, rhabdomyolysis, crush injury,
tumor lysis syndrome) or ongoing potassium absorption
(eg., from significant gastrointestinal bleeding)

Yes No

A A A ¥

Hyperkalemic emergency

Such patients should be treated with rapidly acting therapies
(intravenous calcium, insulin, and glucose) in addition to
therapies that remove potassium from the body (hemedialysis,
gastrointestinal cation exchangers, or diuretics). 1

Is the serum potassium >5.5 meq/L?

Yes No
A4
Does the patient have severe renal
impairment (ie, ESRD or oliguria)?
|
T 1
Yes No
¥
Does the patient need to be
optimized for an impending
surgery?
Yes No
\J A4 A4

Lower potassium promptly

Although they do not require rapidly acting therapies
(ie, calcium, insulin, and glucose), such patients should
have their potassium lowered promptly (within

6 to 12 hours). Patients with ESRD or oliguria should be
treated with dialysis, if possible, or a gastrointestinal
cation exchanger. Other patients should be managed
with reversal of the cause of hyperkalemia (if possible,
eg, discontinuation of an ACE inhibitor), bicarbonate
therapy (if metabolic acidosis is present), diuretics

(if hypervolemic), the combination of saline infusion with
diuretics, or a gastrointestinal cation exchanger. 1

Potassium can be lowered slowly

Most of these patients will have chronic elevations

in serum potassium due to CKD or the use of
medications that inhibit the RAS (or both).

Such patients can often be managed with dietary
modification, use of diuretics (if appropriate),
bicarbonate therapy (if metabolic acidosis is present),
and reversal of factors that can produce hyperkalemia
(eg. NSAIDs, hypovolemia). Less commonly, drugs

that inhibit the RAS are discontinued, or gastrointestinal
cation exchangers are used on a chronic basis. 1

ESRD: end-stage renal disease; ACE: angiotensin-converting enzyme; CKD: chronic kidney disease; RAS: renin-angiotensin system; NSAIDs:

nonsteroidal anti-inflammatory drugs.
* Cardiac manifestations of hyperkalemia are discussed in detail in the topic on clinical manifestations of hyperkalemia.

9 Details of therapy are presented inthe topic on treatment of

hyperkalemia. Graphic 109740 Version1.0




Typical electrocardiographic features of hyperkalemia

Tall peaked T wave

N

N e T\":a"e Serum potassium Major change
5.5-6.5 Tall peaked T waves
,L,oésa;’: 6.5-7.5 Loss of P waves
l 7.0-8.0 Widening of QRS
8.0-10.0 Sine wave, ventricular
arrhythmia, asystole

Widened QRS with tall T wave

Adapted from: Mattu A, Brady WJ, Robinson DA. Electrocardiographic manifestations of hyperkalemia. Am J Emerg Med 2000;
18:721.
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Treatment of hyperkalemia

Antagonism of membrane actions of potassium
Calcium

Drive extracellular potassium into the cells
Insulin and glucose

Sodium bicarbonate, primarily if metabolic acidosis
Beta-2-adrenergic agonists

Removal of potassium from the body

Loop or thiazide diuretics
Cation exchange resin
Dialysis, preferably hemodialysis if severe

Graphic 52694 Version 2.0



Major causes of hyperkalemia

. ________________________________________________________________________________________________________________________________________________________________________|]
Increased potassium release from cells

Pseudohyperkalemia
Metabolic acidosis
Insulin deficiency, hyperglycemia, and hyperosmolality
Increased tissue catabolism
Beta blockers
Exercise
Hyperkalemic periodic paralysis
Other
Overdose of digitalis or related digitalis glycosides
Red cell transfusion
Succinylcholine
Arginine hydrochloride

Activators of ATP-dependent potassium channels (eg, calcineurin inhibitors, diazoxide, minoxidil, and some volatile
anesthetics)

Reduced urinary potassium excretion

Reduced aldosterone secretion
Reduced response to aldosterone
Reduced distal sodium and water delivery
Effective arterial blood volume depletion
Acute and chronic kidney disease
Other
Selective impairment in potassium secretion
Gordon's syndrome
Ureterojejunostomy

Graphic 58157 Version 6.0



Major causes of hypoaldosteronism

Reduced aldosterone production

Hyporeninemic hypoaldosteronism
Renal disease, most often diabetic nephropathy
Nonsteroidal antiinflammatory drugs
Calcineurin inhibitors
Volume expansion, as in acute glomerulonephritis
Angiotensin inhibitors, such as ACE inhibitors, angiotensin Il receptor blockers, and direct renin inhibitors
Chronic heparin therapy (impairs aldosterone synthesis)
Primary adrenal insufficiency
Severe illness
Inherited disorders
Congenital hypoaldosteronism (21-hydroxylase deficiency and isolated hypoaldosteronism)
Pseudohypoaldosteronism type 2 (Gordon's syndrome)
Aldosterone resistance

Inhibition of the epithelial sodium channel
Potassium-sparing diuretics, such as spironolactone, eplerenone, amiloride, and triamterene
Antibiotics, trimethoprim, and pentamidine

Pseudohypoaldosteronism type 1

Voltage defects
Markedly reduced distal Na delivery

Acquired or congenital defects in Na reabsorption by the distal tubule principal cells (obstructive uropathy), SLE,
and sickle cell disease

ACE: angiotensin-converting enzyme; SLE: systemic lupus

erythematosus. Graphic 82440 Version 16.0



Hyperkalemia management rapid overview

|
Clinical features

Signs and symptoms are uncommon and tend to occur only when serum potassium is >7.0 meg/L; can include muscle weakness and
ventricular arrhythmias.

There are two major mechanisms of hyperkalemia:

Increased potassium release from cells (eg, severe hyperglycemia, rhabdomyolysis).

Reduced potassium excretion in urine (eg, hypoaldosteronism, renal failure).
Pseudohyperkalemia isa common cause of a reported elevation in serum potassium and mustbe excluded. Itdoes notreflect true
hyperkalemiaand does not produce ECG changes.

ECG manifestations
The relationship between the degree of serum potassium elevation and ECG changes varies from patientto patient, and changes are
more common with acute-onset hyperkalemia.

ECG findings commonly progress as follows with more severe elevation of the serum potassium:
Tall peaked T waves.
Shrinking and then loss of P waves.
Widening of the QRS interval and then "sine wave," ventricular arrhythmia, and asystole.

Early management

Exclude pseudohyperkalemia.
Obtain ECG and place patients with hyperkalemic emergency on continuous cardiac
monitoring. Patients with hyperkalemic emergency include:

Those with clinical manifestations or ECG changes.

Those with serum potassium of >6.5 meg/L.

Those with serum potassium of >5.5 meg/L plus renal impairment and ongoing tissue breakdown or potassium absorption.
In patients with a hyperkalemic emergency:

Give calcium gluconate 1000 mg (10 mL of 10% solution) 1V over two to three minutes.

Giveinsulinandglucose (only giveglucose ifserumglucose is<250 mg/dL [13.9mmol/L]). Acommonregimenconsistsofa

bolusinjectionof 10units of regularinsulin, followed immediately by 50mL 0f50% dextrose (25g of glucose). We subsequently

infuse 10%dextroseat50to 75 mL/hourand closely monitor blood glucose levels every hour for five to six hours.

Give therapy to remove potassium from the body (refer below).

Remove potassium from the body
Hemaodialysis should be performed in patients with ESRD or severe renal impairment.
Diuretics (in hypervolemic patients) or saline infusion with IV diuretics can be administered (eg, 40 mg of furosemide every 12 hours) to
nonoliguric patients without severe renal impairment.
Agastrointestinal cationexchanger (eg, patiromer, 8.4 g orally) can be given, especially in patients with severe renal impairment in whom
hemodialysis cannot be swiftly performed. Sodium polystyrene sulfonate (15 to 30 g orally) should not be given unless there are no other
options to effectively remove potassium from the body in a timely fashion.

ECG: electrocardiogram; 1V: intravenous; ESRD: end-stage renal

disease. Graphic 74169 Version 6.0



Sample low-potassium diet

Food Calorie Sodium content, mg Potassium content, mg
S
Breakfast
English muffin, white 129 242 62
Low-calorie margarine, 2 58 65 4
teaspoons
Puffed corn cereal (non- 135 247 45
sweetened), 1.5 cups
Eggs, 2 medium fresh 126 123 118
Coffee, 1.25 cups 3 6 145
Artificial sweetener (Splenda, | O 0 0
any amount)
Non-dairy, fat-free coffee 20 3 0
creamer, 1 ounce
Snack
Cheddarcheese (reduced 49 270 19
fat), 1 ounce
Apple, 1 medium 72 1 148
Lunch
White bread, 2 slices 108 234 44
Turkey breast, 3 ounces 119 189 236
Mayonnaise (low 25 140 2
fat), 1 tablespoon
Cheddarcheese (reduced 49 270 19
fat), 1 ounce
Egg, hard boiled 78 62 63
Lettuce (iceberg; shredded),1 | 8 6 80
cup
Cucumber, peeled, 1/2 12 2 137
medium
Water chestnuts, 17 5 54
canned & drained, 5
pieces
Salad dressing (Italian, low 27 192 4
fat), 1 tablespoon
Snack
Clementine, 1 35 1 131
Dinner
Chicken breast (skin 221 87 287

removed, baked with
breadcrumb coating and no
fat), 4 ounces

Green beans, cooked, no 60 46 184
salt added, 1 cup

Margarine, low fat, 1 29 33 2
teaspoon

Rice, white, cookedin 234 3 89

unsalted water, 1 cup
after cooking

Olive oil, 2 teaspoons 40 0 0



Snack
Oatmeal cookies (reduced 56 58 22
fat), 2 small

TOTALS 1710 2285 1895

Thissampledietiscaloricallyadequate for people of smaller statureandactivity levels. People whoareactive or larger mayrequire
additionalnutrients and calories. This diet contains less than 7% of calories from saturated fat, which meets the American Heart
Association (AHA) guidelines for that nutrient.

Graphic 82742 Version 7.0



High-potassium content foods

Highest content (>25 mEq/100 g)

High content (>6.2 mEqg/100 g)

Dried figs
Molasses
Seaweed

Very high content (>12.5 mEq/100 g)

Vegetables

Dried fruits (dates, prunes)
Nuts

Avocados

Bran cereals

Wheat germ

Lima beans

Spinach
Tomatoes
Broccoli
Winter squash

Beets
Carrots
Cauliflower
Potatoes

Fruits

Bananas
Cantaloupe
Kiwis
Oranges
Mangos
Meats

Ground beef
Steak

Pork

Veal

Lamb

Adapted from: Gennari FJ. Hypokalemia. N Engl J Med 1998; 339:451.
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Foods with low levels of potassium

- . ______________________________________________________________________________________________|
Grains Foods prepared with white flour (eg, pasta, bread), white rice

Beverages| Non-dairy creamer, fruit punch, drink mixes (eg, Kool-Aid), tea (<2 cups or 16 ounces per day), coffee (<1cupor8

ouncesper day)
Sweets Angel or yellow cake, pies without chocolate or high-potassium fruit, cookies without nuts or chocolate
Fruits Apples(1),applejuice,applesauce, apricots (canned), blackberries, blueberries, cherries, cranberries, fruit cocktail (drained),

grapes, grape juice, grapefruit (2), mandarin oranges, peaches (Y2 fresh or 2 cup canned), pears (1 small freshor 2 cup
canned), pineapple andjuice, plums (1 whole), raspberries, strawberries, tangerine (1 whole), watermelon (1 cup),
lemons

Vegetable | Alfalfasprouts,asparagus (6 spears), green orwax beans, cabbage (cooked), carrots (cooked), cauliflower, celery (1 stalk),
S corn (Y fresh ear or Y4 cup), cucumber, eggplant, kale, iceberg lettuce, mushrooms (fresh), okra, onions, parsley, green peas,
greenpeppers, radish, rhubarb, water chestnuts (canned, drained), watercress, spinach (raw, 1 cup), squash (yellow),
zucchini, scallions, turnips, turnip greens

Proteins | Chicken, turkey (3 ounces), tuna, eggs, baloney, shrimp (all 1 ounce), unsalted peanut butter (1 tablespoon)

Dairy Cheddar or swiss cheese (1 ounce), cottage cheese (% cup)

produ

cts

Nuts, Macadamia nuts, pecans, cashews, walnuts, almonds, peanuts, sesame seeds, sunflower or pumpkin seeds, chia seeds, flax
seeds, and| seeds (all 1 ounce)

legumes

Unlessnoted, oneservingis 'z cup (4 ounces). These foods have alow level of potassium (less than 200 mg potassium per serving on
average). Be sureto measure the portion sizes of each food and calculate the total amount in each meal to maintain your low-
potassium diet (eg, average of 2000 mg potassium per day).
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