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Outline

 Diltiazem v. metoprolol

 Magnesium sulfate? 

 Amiodarone woes

 WPW and procainamide

 Bicarb & calcium
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RATE v. RHYTHM 



How to get into trouble with cardiac meds…

Rate/rhythm control in afib
○ Severe anemia / bleeding 
○ Hyperkalemia
○ Sepsis
○ PE
○ WPW

Dofetilide (Tikosyn) 
Amiodarone  

○ Nasty drug 
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Class of Recommendation (COR) and Level of Evidence (LOE)
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Metop and Dilt Pearls
 Diltiazem is more satisfying
 Metoprolol has concrete secondary benefits (mortality, LV remodeling)
 IV diltiazem dosing:

○ 0.25 mg/kg IV over 2 minutes; wait 15 minutes
○ Not working-> 0.35 mg/kg IV over 2 minutes
○ Continuous infusion? PO dosing? (HL ~4 hours)
○ Soft pressures, ok to start lower boluses (e.g., 10 mg)

 IV metoprolol dosing
○ 2.5-5 mg IV q5min up to 3 doses
○ Start PO 25 mg po BID

 Hypotension?
○ Give some calcium?
○ Push-dose pressors?

 Dilt didn’t work, switch to metop? 



Magnesium Sulfate

Journal of  Cardiology 78 (2021) 375–381

Presenter Notes
Presentation Notes
Bouida 30 minutesDavey 5gm over 20 minutes, then 2.5 grams over 2 hoursBrodysky 2 grams over 15 minutes, then 8 grams over 6 hoursWalker over 15 minutes (2.5 grams)Hays - 2 grams over 1 minute, then 1 gm/hr x 4 hours



Journal of  Cardiology 78 (2021) 375–381



How much and how fast?
Study Dose & Rate Other Meds in 

Studies
Bouida 4.5 g or 9 g over 30 minutes Digoxin, diltiazem, beta-

blockers
Davey 5 g over 20 minutes, then 2.5 grams over 2 hours Digoxin, verapamil, beta-

blockers
Brodsky 2 g over 15 minutes, then 8 grams over 6 hours Digoxin
Walker 2.5 g over 15 minutes Digoxin
Hays 2 grams over 1 minute, then 1 gm/hr x 4 hours Digoxin

“Subgroup analysis showed the superiority of  a lower dose (≤5 g) compared with the higher dose (>5 g)” 

Journal of  Cardiology 78 (2021) 375–381



Magnesium Sulfate in EM (review)

 Asthma/COPD
○ 2 g IV over 20 min

 Pre/eclampsia
○ 4-6 g IV over 15 min

 Torsades (pulseless)
○ 2 g IVP

 Atrial fibrillation?
○ 2-4 gram IV over 15 min

 Caution with electrolyte replacement default orders
○ Default infusions to 1 hr



Why is Amiodarone Nasty?
 Drug interactions (warfarin, apixaban, rivaroxaban, Paxlovid)
 QTc prolonger
 Heavy iodine load (3 mg for each 100 mg of  drug)
 Hepatotoxicity 
 Blue man photosensitivity (~10%)

CMAJ May 17, 2016 188 (8) 604



Why is Amiodarone Nasty?
 Lung damage / pulmonary fibrosis (2-17%)
 Lung phospholipidosis (~50%)
 Vortex epithelial keratopathy (most pts)
 Super super long HL (PO ~60 days, IV ~30 days)

N Engl J Med 2015; 372:1656



Additional Box Warning

Only indicated for patients with life-threatening arrhythmias 
because of  risk of  substantial toxicity. Alternative therapies 

should be tried first before using amiodarone. Patients should be 
hospitalized when amiodarone is initiated.



Amiodarone Dosing
No Pulse

300 mg IVPx1
May repeat 150 mg IVPx1 

Pulse

150 mg IV infusion over 10-15 
minutes
May f/u w/gtt over 24 hours



NO:

A miodarone/adenosine

B eta-blockers

C alcium-channel blockers

D igoxin



Ottawa Aggressive Protocol

Patients Intervention ED 
LOS

Success HOME ADR Return

660 A fib <48 hrs
Mean 65 yo

Procainamide

followed by 

Electricity

3.9 
hrs

6.5 
hrs

58%

92%

97% 7.6% 8.6%

Procainamide 1 g IV over 60 minutes
Hold if  SBP <100 mm Hg

CJEM. 2010 May;12(3):181-91.

Presenter Notes
Presentation Notes
6.7% transient HoTN1% arrhythmias 7-day return 8.6%



Circulation. 2020 Oct 20;142(16_suppl_2):S366-S468.



Routine Calcium During Resus? 

JAMA. 2021 Dec 14;326(22):2268-2276.

Presenter Notes
Presentation Notes
Danish study5 mmol CaCl x 2First dose after first epi, second dose after 2nd epi



Outcome Calcium chloride Saline
ROSC

Alive @ 30d

Fav. neuro outcome @ 30d

Hypercalcemia

37 (19%)

10 (5.2%)

7 (3.6%)

26 (74%)

53 (27%)

18 (9.1%)

15 (7.6%)

1 (2%)

JAMA. 2021 Dec 14;326(22):2268-2276.









Dofetilide (TIKOSYN) Drug Interactions
HYDROCHLOROTHIAZIDE

PROCHLORPERAZINE

VERAPAMIL

SMX/TMP

LEVO/MOXI/CIPROFLOXACIN
ONDANSETRON
PROMETHAZINE
AZITHROMYCIN
PAXLOVID

Presenter Notes
Presentation Notes
https://commons.wikimedia.org/wiki/Stophttps://en.wikipedia.org/wiki/Skull_and_crossbones_(symbol)#/media/File:Hazard_T.svg



Summary

 Dilt vs metop - up to you!

○ Caution with HF & dilt

 Amiodarone == lidocaine for ACLS

 WPW -> procainamide, chemical cardioversion for all afib?

 No routine calcium, bicarb, or magnesium during resus

 Careful with pts on dofetilide for rhythm control
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