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Phuwong phap tiép can tiéu chuin véi xoin dinh

Standard approach

' Torsade ! I

2-4 grams magnesium +/- Electricity
Torsade controlled, patient stable.

8

Observe in ICU Mo Recurrence: Great |
Target Mg level >2 mg/dL

Recurrent Torsade !

2-4 grams magnesium +/- Electricity I

Chemical/transvenous overdrive pacing

Mot cach tiép can phé bién ddi véi TdP duoc trinh bay & trén. Con ban dau duogc kiém
soat bang magié va c6 18 1a khur rung. Bénh nhan dugc g dén ICU dé theo doi chat ché.
Thong thuong bénh nhan s& 6n, nhung doi khi TdP van tai phat. Sy tai phat kich hoat cac
lidu phap diéu tri cAp hai, thuong bao gém cé tao nhip vuot tan sd.
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Tai sao cach tiép can tiéu chuin khong thanh cong

Standard approach

Torsade !

2-4 grams magnesium + /- Electricity

Torsade controlled, patient stable.

Observe in ICU
Target Mg level >2 mg/dL

! Recurrent Torsade !! I %

Day chu yéu la van dé cua dugc dong hoc:

o Magié dugc té bao co tim hap thu kém. Sau khi bolus 2-4 gam magié, twong ddi it
magié s& di vio mo tim. Phan 16n dugc dao thai qua nude tiéu. Trir khi bénh nhan
bi suy than ning, khong thi ndng d6 magié s& giam trd lai mic ban dau trong vai
gio (hinh bén dudi).!

« Céc tinh trang giy ra TdP thudng ton tai lau hon mét lidu bolus duy nhit cua
magié. Vi dy, dofetilide 1a mot nguyén nhan phd bién. Vi thoi gian ban huy 1a 10
gi0, dofetilide s& an nau rat day d6 (lurk around) rat lau sau khi lidu bolus magie
hét tac dung..
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Effect of a one-hour infusion of 2.4 grams (20 mM) magnesium sulfate. The one-hour level
was obtained at the end of the infusion, representing the peak serum magnesium level.
After the bolus, serum levels rapidly fall.

Biesenbach P et al. 2018 PMID 29169799
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Diéu nay tuong tu nhu diéu tri qua liéu methadone bang naloxone. Naloxone hoat dong
tuyét voi, nhung né bi hao mon (wears off) nhanh chéng. Methadone dé dang tac dong
lau hon so véi naloxone, vi vdy mdt lidu naloxone duy nhit chi cé tac dung nhét thoi.
Can truyén naloxone dé duy tri hiéu qua.

Do d6, cach tiép can tiéu chuan ddi voi TP d6i khi s& din dén sy tai phat TdP. Trong
mot don vi cham soc tich cuc, dai da sb nhitng bénh nhan nay s€ on. Tuy nhién, TdP tai
phat co thé kich hoat cc can thiép xam lan (vi du: khtr rung tim, dat ndi khi quan, dat
may tao nhip tim tam thoi qua duong tinh mach). Céc bién chimg tir nhitng can thiép nay
c6 thé bao gém viém phdi hit va giy xwong suon. TdP tai dién hiém khi giét ai d6 trong
ICU, nhung né van c6 hai.

Mot cach tiép cin tot hon ddi véi TdP

Better approach to Torsade de Pointes

Torsade !!

2-4 grams magnesivm + /- Electricity
Torsade controlled, patient stable.,

Magnesium Infusion Protocol (if GFR >30 mi/min)
Incremental Mg loading (if GFR <30 mi/min: check q4hr, bolus PRN to target Mg 3.5-5 mg/dL)

L]

Recurrent Torsade ! [ No Recurrence: Great l

Defibrillation if unstable

Lidocaine infusion

+/- Chemical/transvenous pacing
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Céch tiép can wa thich cta toi d6i voi TdP dugc trinh bay & trén. Sau khi giai quyét tinh
trang ban dau, bénh nhan ngay lap tic dugc truyén magié€ theo phac do, nhu hinh dudi

day.

Cardiac Magnesium Infusion Protocol

. [1] Loading dose & starting infusion
- Load with 4 grams magnesium sulfate over 1 hour
- Then start infusion at 1 gram/hour
- [2] Monitor electrolytes & magnesium q6hr x 24 hours
- Magnesium:
. Target level = 3.6-4.9 mg/dL
. If Mg 5-7 mg/dL ==> reduce infusion rate by 50%
. If Mg =7 mg/dL === stop infusion (do not re-start)
- Potassium: replete for target K>4 mM
. [4] Clinical monitoring
- For weakness or somnolence, obtain Mg level
- For bradycardia or respiratory distress, stop infusion and check
Mg level

. [5] Stop magnesium infusion after 24 hours
» References: J Intensive Care Med 2008; 23:61 and Critical Care Med 1995; 23: 1816.

Co s¢ 1y luan cua vi¢e str dung truyén magié€ nhu sau:

1.

Truyén magié sé duy tri nong do magle cao trong it nhat 24 gio. Glong nhu truyén
naloxone cho ngd doc methadone, diéu ndy s& cho phép magié ton tai lau hon cac
loai thudc khac gayTdP (vi du: dofetilide).

2. Nhiéu bénh nhan TdP bi thiéu hut magié ndi bao (co thé xdy ra mac du noéng do

trong huyet thanh binh thudng, vi hau hét magié nam trong té bao). Magié khong
duoc cac té bao hap thy hiéu qua 1am, vi vy mot vai gam magié s¢ khong lap day
duoc sy thiéu hut magié trong té bao. Tuy nhién, tlep xuc voi magié huyét thanh
cao trong 24 gid cho phép magié cudi cung s€ ngam vao duoc té bao co tim. Su
day du cua dy trir magié ndi bao cung cip sy bao vé lién tuc chong lai TdP, ngay
ca sau khi ngirng truyén va bénh nhan roi khoi ICU.

Truyén magié theo phac d6 kha an toan. So véi nguy co 16i loan nhip tim tai phat
va ngung tim do diéu tri TdP khong diy du, truyén magié gan nhu chic chin la
con dudng an toan hon dé di.

Phéc d6 nén dugc dua vao biéu d6 ciia bénh nhan & mot vi tri noi bat dé moi nguoi cham
soc bénh nhan co thé “on the same page” (tam dich: diéu tri va theo doi gidng nhau) theo
dung nghia den. Piéu nay 1a can thiét dé dat dugc viée tiép tuc truyén magié. Néu khong
c6 mot quy trinh duoc xac dinh 16 rang, ndng d6 magié huyét thanh cao s& giy lo ling,
khién viéc truyén magie bi nglng sém.
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Mot so chi tiet khac veé truyén magié

Phac dd magié duoc trinh bay & trén dua trén cac thir nghiém 1am sang lién quan dén
rung nhi (trén thyc té, n than trong hon cac nghién ctru nay, dé thiét 1ap mot gisi han an
toan cao hon). Do d0, c6 co sé tai liéu ching minh ring phac dd nay 13 an toan ¢ nhiing
bénh nhan ICU, trong truong hop khong c6 suy than nang..* *

* Magnesium — |V magnesium sulfate is first-line therapy, being highly effective for both the treatment and
prevention of recurrence of long QT-related ventricular ectopic beats or TdP [27-29]. The benefit occurs
without shortening of the QT interval and is seen even in patients with normal serum magnesium
concentrations at baseline.

The standard regimen for an adult consists of a 2 gram IV bolus of magnesium sulfate (4 mL of 50% solution
[ie, 500 mg/mL] mixed with D5W to a total volume of 10 mL or more) [29,30]. The rate of magnesium
infusion depends on the clinical situation. In patients with pulseless cardiac arrest, infusion occurs over one
to two minutes; in patients without cardiac armrest, infusion should occur over 15 minutes as rapid magnesium
infusion may be associated with hypotension and asystole. Some patients also receive a continuous infusion

at a rate of 3 to 20 mg/min.

Treatment recommendations for magnesium in TdP from UpToDate (accessed 6,/30,18).

Truyén magié trong TdP thuong duoc dé cdp trong cac textbook (vi du: UpToDate &
trén). Trén thuc té, bai bao kinh dién ban dau gidi thiéu viée s dung magié cho TdP da
béo co viée st dung truyén magié ¢ 9 trong s6 12 bénh nhan duge diéu tri..> Sau bénh
nhan trong s6 nhitng bénh nhan nay, truyén magié da duoc vu tién cho trude sau dgt TdP
dau tién, nhu duogc dé cap trong bai dang nay. Phac dd truyén magié dugc trinh bay ¢ trén
pht hop v6i pham vi toe d6 truyén magié duge khuyén céo bai cac ngudn nay (3-20 mg /
phut tuong duong 0,2-1,2 gam / gio).

Tai sao truyén magié khong duogc str dung thudng xuyén hon? Céac sach gido khoa hoic
bai bao thudng bao gom mot dong khuyén cdo duy nhét cho viéc truyén magié (vi du:
UpToDate & trén, Tintinalli & dudi). That khé dé chuyén diéu ndy thanh thuc hanh 1am
sang an toan tai givdng bénh. Tdc do chinh x4c nén 1a bao nhiéu? N6 nén duge theo ddi
nhu thé nao? Viée sir dung mot phac dd truyén magié da duoc chuan hoa va xac nhan cho
phép dua khuyén cdo niy thanh diéu tri tai givdong bénh..

“Drugs to Terminate Tachydysrhythmias
Procainamide 15-17 milligrams/kg IV aver 30 min, followed by IV infusion at 14 milligrams Used in wide-complex tachydysrhythmias and rew-onset atrial fibeillation
{2080 micrograms/kg) per min; or 20-50 milligrams/min; Median time to conversion of new-onset atrial fibrillation about 1 h
or 100 milligrams I¥ q 5 min Caution in patients with AMI and LY dysfunction
Infuse initial dose at rate of 20 milligrams/min to reduce adverse effects
Amindarane Stable patient: 150 milligrams IV over 10 min; may repeat same dase every 10 min up | Used in wide-complex tachydysrivythmias and new-onset atrial fibrillation
to total dose of 2 grams O use IV infusion 0.5 milligram/min Preferred in setting of AMI or LV dysfunction

Ventricular fibrillation or pulseless ventricular tachycardia: 300 milligrams IV bolus; | Contraindicated in pregnancy
miay repeat with additional dose of 150 milligrams IV bolus

Lidocaine 1 milligram/kg IV over 60 s; may repeat 0.5 milligramykg IV every 5-10 min, upto | Third-line agent for ventricular tachycardia and ventricular filrillation
300 milligrams in a 1 h period; followed by infusion of 1-4 milligrams/min
Magnesium sulfate [ 2 grams IV over Zmin, Tollowed by infusion of 1-2 grams/h | Used in torsades de pointes with long (T interval

Us«ed heconumlmui new-onset atrial fibrillation or flutter

fhutilide waghtmkgwmmgramwﬂuwmh by

Tintinalli's Emergency Medicine (8% Ed, Ch. 18) recommends following a magnesium balus w:th an mfusn:-n of 1-2 grams/hour.
Howewer, most practitioners don't do this for logistic reasons.
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Bang cach bt dau voi tée do cao hon va sau d6 giam tdc do truyén xudng khi can thiét,
phéac dd nay duoc thiét ké dé phu hop véi sinh 1y hap thu magie cta co thé. Nhiéu bénh
nhan bit ddu véi su thiéu hut téng lugng magié toan co thé. Ban dau, nhitng bénh nhan
nhu vy c6 thé loai bo magi¢ khoi mau cua ho voi tdc do twong ddi nhanh. Vi cac kho du
trir ndi bao dugce bd sung day du, magié bat dau tich tu trong mau. Phac d6 nhan biét rang
ndng d6 magié huyét thanh dang ting 1én, vi vdy nd giam tdc do truyén magié twong tng.

Truyen magié trong 24 git noi chung la du, vi nhimg 1y do sau. Pau tién, 24 gio 1a du dé
cung cap lam day cac kho du trit magié trong té bao. Thir hai, 24 gi¢ thuong la du dé cho
phép cac loai thube gay TdP khac troi ra khoi vong tuan hoan. Thur ba, hau hét bénh nhan
s¢ 0 trong ICU mot ngay sau con TdP, vi vay viéc truyén trong 24 gio s€ khong lam
chém tré viéc bd tri bénh nhan. Tuy nhién, néu bénh nhan van con QTc keéo dai sau khi
truyén 24 gid va cam thdy c6 nguy co bi TdP tai phat, thi chic chan c6 thé tiép tuc truyén
lau hon..’

Nong d¢ magié muc tiéu ¢ mt bénh nhan TdP la gi?

Standard approach

Torsade !!

( 2-4 grams magnesium +/- Electricity
Torsade controlled, pafient stable.

ﬁ Observe in ICU
Target Mg level >2 mg/dL

) 75 RS

Mot thye hanh phé bién 14 nhim muc tiéu nong d6 magié > 2 mg / dL sau TdP. Diéu nay
1a phi logic, vi Iy do sau day. Moi nguoi déu thira nhin rang magié I'V c6 hi¢u qua dbi voi
TdP ngay ca khi ndéng do magié huyét thanh binh thuong. Piéu nay ching té ring nong
d6 “diéu tri” ctia magié ddi véi TdP 14 trén muc binh thudng.
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21MG/DLISNTATHERAPEUTICIMAGNESIUM LEVEL...

3.5-5 MG/DL'IS A THERAPEUTIC MAGNESIUM|LEVEL

Khong ai biét ndng d6 magié 1y tudng 1a bao nhiéu dé diéu tri TdP & ngudi 16n. Nhim
muc tiéu muc 3,5-5 mg / dL dya trén nhitng dong bang chiing sau day, chung duong nhu
la kha hop 1y:

Phéac do trén nhim dén ndng do magié 1a 3,5-5 mg / dL, béi vi diéu nay duoc sir
dung cho cac phac d6 magié da duoc xac nhan trong diéu tri rung nhi.s

Bellomo va cong su gan day dd dé xudt mot pham vi muc tiéu tuong tu & nhiing
bénh nhan sau phau thuat vdi muc tiéu ngin ngira rung nhi (3,4-5,8 mg / dL).!
Bellomo va cong su gan ddy di dé& xuit mot pham vi myc tiéu twong ty & nhitng
bénh nhan sau phau thuat vdi muc tiéu ngin ngira rung nhi (3,4-5,8 mg/dL)

O nhirng ngudi 16n duge didu tri bang magié trong TdP, ndng d6 magié sau diéu
trj dao dong trong khoang 3,2-12 mg / dL (v6i hau hét trong khoang ~ 3,5-4,5 mg /
dL).5s

Phac do truyén magié: kinh nghiém tai Bénh vién Pa khoa Genius

T61 da su dung phac dd magié nay trong bon nim cho nhirng bénh nhan bi rung nhi chon
loc va tat ca nhitng bénh nhan bi TdP (ngoai trir nhitng bénh nhan ¢6 GFR < 30 ml /
phut). An tugng cua tdi nhu sau:

Phéc d6 nay dé st dung (ngay ca d6i v6i nhitng nguoi khong cé kinh nghiém sir
dung magié truyén).

Phéac do nay c6 vé kha an toan. R4t hiém khi bénh nhan c6 thé tich lily magié va
phat trién dén mot nong d6 kha cao (vi du: 8 mg / dL), nhung cho dén nay diéu
nay khong gay ra bat ky dau hiéu hoic triéu ching 1am sang nio cua ting magie
mau.
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« Toi doan rang truyén magie da dugc ching toi st dung cho hang ta bénh nhan
TdP. N6 dd c6 hiéu qua dong déu d6i voi TdP, bao gdm ca nhitng trudng hop
ngoan cd ma céc bac si tim mach ngoai vién da phai vat 1on vdi ching..®

« Phéc dd truyén magié da bién TdP tir mot the thinh thoang 1a thach thirc tré thanh
mot thir ddng nhat nham chan. Thay vi thinh thoang bi roi, bénh nhan chi can ngdi
xem tivi va nhan magié.

B6 sung magié ¢ nhitng bénh nhan c¢6 GFR <30 ml/phut:

Mot s6 nghién ctu dd st dung truyén magie cho bénh nhin c6 GFR < 30 ml / phit.
Chung c6 thé an toan trong khoang GFR 15-30 ml / phat. Tuy nhién, cach tiép can an
toan nhit ¢ day c6 18 1a theo ddi ndong d6 cin than (vi du: moi 4 gid) va cho 2-4 gam
magié khi can thiét. Chia khoa & day la dat duoc n6ng do diéu tri cua magié~ 3,5-5 mg /
dL (nhu da thao luan & trén).

Magié€ duoc dao thai qua than. Do do, can phai hét strc than trong dbi v6i bénh nhan bi vo
niéu (néu ban truyén qua mic, ban s& bi mac ket). Ngoai ra, s& an toan hon mét chut ¢
bénh nhan c6 GFR 15-30 ml / phiit ma van dang bai tiét nude tiéu.
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Tranh cii: Mot s6 bai bao khuyén nghi dung liéu lwong magié thap

Phéac dd magié, liéu luong va ndng d6 muc tiéu dugce liét ké & trén phi hop véi phan 16n
cac bang chung duoc cong bd cua TdP (bao gém cac tai liéu tham khao tiéu chuan nhu
UpToDate va Tintinalli's). Tuy nhién, lidu khuyén cdo rat khac nhau, voi mot sb tac gia
khuyén cao liéu thép Vi du, Charlton et al. Khuyén cdo truyén vOi lidu 0,18-0,6 gam /
gid.0 Truyén voi liéu rat thap co thé khong c6 tac dung. That vy, an pham cua Charlton
tap trung vao ba bénh nhan “khang tri” voi magi€ va do d6 can tao nhip vuot tan sb. To1
nghi ngo rang mot phac dd truyén magié day du sé thanh cong, do d6 1am giam nhu cau
v€ tao nhip vuot tan s6."' Mic du bai Vlet nay duoc dong khung nhu mot sy minh hoa vé
cac diém manh cua tao nhip vuot tan sd, no thuc su c6 thé dai dién cho mét cau chuyén
canh bao vé cac bién ching cta viéc khong du liéu lugng magié.

TOM TAT

o Magié 1a naloxone ciia TdP: né co tac dung tam thoi, nhung TdP c6 thé tai phat
sau khi magi€ duoc dao thai qua than.

« Saumoét con TdP, nong d6 magié toi wu dudong nhu 1a ~ 3,5-5 mg / dL (khong phai
la myc tiéu truyen théng 1a Mg > 2 mg / dL).

o Bit dau truyén magié theo phac db ngay sau con TdP dau tién co thé ngin ngira tai
phat va do d6 tranh dugc cac bién chimg (vi du nhu ngimg tim, gy xuong suon).
Day 1a mot phan cua diéu tri trong sach gido khoa vé TdP, nhung né dugce sir dung
dudi mirc hiéu qua (underutilized) vi cac chi tiét co ban (nuts & bolts) cta viéc
truyén magie 1a chua rd rang.

« Mot phac do truyén magié duoc chuan hoa dua trén bang ching c6 thé lam ting
tinh d& dang va an toan cua viéc truyén magié. Diéu nay bién viéc truyén magié
thanh mét thir c6 thé tai 1ap duoc (reproducibly) & tai givdng.

« Bénh nhan bi suy giam chirc ning than (GFR <30 ml / phit) c¢6 thé duoc diéu tri
bang cach do 13p lai ndng do magié va bolus khi can thiét, voi ndng do magié muc
tiéu la 3,5-5 mg / dL.
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Better approach to Torsade de Pointes

| Torsade ! '

2-4 grams magnesium + /- Electricity
Torsade controlled, patient stable.

Magnesium Infusion Protocol (if GFR >30 ml/min)
Incremental Mg loading (if GFR <30 ml/min: check q4hr, bolus PRN to target Mg 3.5-5 mg/dL)

| Recurrent Torsade B | l No Recurrence: Great l

r Defibrillation if unstable '

Lidocaine infusion
+/- Chemical[transvenous pacing

Cardiac Magnesium Infusion Protocol

. [1] Loading dose & starting infusion
- Load with 4 grams magnesium sulfate over 1 hour
- Then start infusion at 1 gram/hour
. [2] Monitor electrolytes & magnesium g6hr x 24 hours
- Magnesium:
. Target level = 3.6-4.9 mg/dL
« If Mg 5-7 mg/dL ==> reduce infusion rate by 50%
. If Mg >7 mg/dL ==> stop infusion (do not re-start)
- Potassium: replete for target K>4 mM
. [4] Clinical monitoring
- For weakness or somnolence, obtain Mg level
- For bradycardia or respiratory distress, stop infusion and check
Mg level

. [5] Stop magnesium infusion after 24 hours
- References: J Intensive Care Med 2008; 23:61 and Critical Care Med 1995; 23: 1816.
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Related

e Mg infusions for AF and TdP (PulmCrit) — This earlier post focuses mostly on AF.
e Torsade de Pointes (First 10 in EM)

Phu luc: phac d6 Mg sir dung don vi SI:
Cardiac Magnesium Infusion Protocol (S1 Units)

e [1] Loading dose & starting infusion
o Load with 16 mMol magnesium sulfate over 1 hour
o Then start infusion at 4 mMol/hour
* [2] Monitor electrolytes & magnesium q6hr x 24 hours
o Magnesium
* Target level =1.5-2 mM
= |f Mgis 2.1-2.9 mM -2 reduce infusion by 50%
= |f Mg >3 mM = stop infusion (do not re-start)
o Potassium: replete for target K >4.5 mM
¢ [3] Clinical monitoring
o For weakness or somnolence, check Mg level
o For bradycardia or dyspnea, stop infusion and check a Mg level

» [4] Stop magnesium infusion after 24 hours
References: J Intensive Care Med 2008; 23:61 and Critical Care Med 1995; 23: 1816.
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used aren’t stated. It doesn’t appear that any of the three patients was treated with a magnesium
infusion.
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