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Afib RVR
HR 168
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RATE v. RHYTHM




How to get into trouble with cardiac meds...

&Bate /thythm control in afib
O Severe anemia / bleeding
O Hyperkalemia
O Sepsis
O PE
O WPW

&{)ofetﬂide (Tikosyn)
&\ miodarone
O Nasty drug
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7.2.1. Acute Rate Control

Recommendations for Acute Rate Control
Referenced studies that support the recommendations are

summarized in the

In patients with AF with rapid ventricular response
wha are hemodynamically stable, beta blockers or
nondihydropyridine calcium channel blockers (vera-
pamil, dittiazem; provided that EF >40%) are recom-
mended for acute rate contral (Figurs 17).

In patients with AF with rapid ventricular response in
whom beta blockers and nondihydropyridine calcium
channel blockers are inetfective or contraindicated,
digoxin can be considered for acute rate control,
either alone or in combination with the aforemen-
tioned agents.~*

In patients with AF with rapid ventricular response,
the addition of intravencus magnesium to standard
rate-control measures is reasonable to achieve and
maintain rate control,'%!

In patients with AF with rapid ventricular response
who are critically ill and/or in decompensated HF in
whom beta blockers and nendihydropyridine calcium
channel blockers are ineffective or contraindicated,
intravenous amiodarone may be considered for acute
rate control "4

In patients with AF with rapid ventricular response
and known moderate or severe LV systolic
dysfunction with or without decompensated HF,
intravenous nondihydropyridine calcium channel
blockers should not be administered. *'#

Circulation. 2024;149:e1—e156.
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Presenter Notes
Presentation Notes
Class of Recommendation (COR) and Level of Evidence (LOE)


Hemodynamically
stable?

YES

Decompensated
HF?

Circulation. 2024;149:e1—e156.

Addition of magnesium

to AV nodal blockade Digoxin
(2a) (2a)




Metop and Dilt Pearls

&, Diltiazem is more satistying
&, Metoprolol has concrete secondary benefits (mortality, LV remodeling)
&, 1V diltiazem dosing:

o 0.25 mg/kg IV over 2 minutes; wait 15 minutes

o Not working-> 0.35 mg/kg IV over 2 minutes

o0 Continuous infusion? PO dosing? (HL ~4 hours)

O Soft pressures, ok to start lower boluses (e.g., 10 mg)
&, IV metoprolol dosing

o 2.5-5mg IV g5min up to 3 doses

o Start PO 25 mg po BID
&, Hypotension?

o Give some calctum?

O Push-dose pressors?
&, Dilt didn’t work, switch to metop?




Mﬁgnesium Sulfate

Profile of studies included for meta-analysis.

Study (Year) JADAD Score Included Rhythms Definition of Rate Time to Outcome
Country [Blinding) Treatment Arms (n) (HR criteria) Control Outcome Measures Measure (h)
5 (DB) 4.5g Mg (148) vs. AF (HR = 120) HR = 90 or Rate control, 4, 24
Bouida et al. g Mg (153) vs. reduction of HR by Rhythm control
(2018) placebo (149) 20% from baseline
Tunisia
Davey et al. (2005) 5 (TB) 5g Mg (102) vs AF (HR = 120) HR = 100 Rate control, 25
Australia placebo (97) Rhythm control
Brodsky et al. 3 (DB} 10g Mg (10) vs. AF (HR 100 - 200) HR = 90 for over Rate control, 24
(1943) placebo (8) 60 min or Rhythm control
UsA completion of 24
hours
Walker et al. 3 (DB) 5 Mg (14) vs, AF, Aflutter (HR = HR = 100 Rate control, 4
(1996) placebo (19) 100) Rhythm control
Australia
Hays et al. (1994) 3 (DB) Bg Mg (7) vs. AF (HR = 99) Decrease in mean Rhythm control 4
USA placebo (8) ventricular rate
Benhalla et al. 1 (UB) 3g Mg (14) vs. AF [(NjA) HR =100 Rate control, N/A

(2015)
Morocco

placebo (16)

Rhythm control

Journal of Cardiology 78 (2021) 375-381
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Presenter Notes
Presentation Notes
Bouida 30 minutes
Davey 5gm over 20 minutes, then 2.5 grams over 2 hours
Brodysky 2 grams over 15 minutes, then 8 grams over 6 hours
Walker over 15 minutes (2.5 grams)
Hays - 2 grams over 1 minute, then 1 gm/hr x 4 hours




IV Magnesium Macebo Odds Ratio Ddds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% CI
Benhalla, 3g (2015) 9 14 5 16 4.6% 3.96 0.8T, 18.12] =
Bouida, pooled (2018) 186 301 65 149 59.5% 2.09 [1.40, 3.11] -
Brodksy, 10g (1993} 10 10 a B 1.1% 21.00 [0.92, 477.23] +
Davey. 5g (2005) 63 102 iz 97 29.7% 3.2B [1.83, 5.87] —
Walker, 5g (1936) 9 14 10 19 5.2% 1.62 [0.39, 6.68] e
Total (95% CI) 441 289 100005 2.49 [1.80, 3.45) E 3
Total events FEE 116
Heterogeneity: Tau’ = 0.01: Chi* = 4,11, df = 4 (P = 0.39): I = 3% :U'Ul U-J'I 1!'} I'IJEIJ'

Test for overall effect 7 = 5.48 (P < 0.00001)

Favours [Placebal Favours [IV Magnesium]

Fig. 2. Forest plot comparing the effect of [V magnesium vs placebo in rate control of rapid atrial fibrillation.

IV Magnesium Placeba Odds Ratia Odds Ratlo

Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% Ci M- H, Random, 55% CI
Benhalla, 3g (2015%) 4 14 2 165 6.2% 280 [0.4%, 18,34
Bouida, pooked (2018) 54 01 16 149 44.1% 1.BZ |1.00, 3.30| ——
Brodksy, 10g (1993) [ 10 3 L] 6.1% 2.50 [0.37, 16.8%9)
Davey, Sg (2005) 25 a2 11 597 30.2% 2.54 [1.17, 5.50] ——
Hays, Gg (1994) 1 7 3 8 3.5% 0.2E [0.02, 3.58|
Walker, 5g (1996) 4 14 8 18 9.9% 0.55 [0.13, 2.40] e e
Total (95% C1) 448 297 100.0% 1.75 [1L.08, 2.84] il
Towl evems 94 43

] . ] b : . :
Heterogensity: Tau® = 0.04; Chi' = 5,63, df = 5P = 0.34); F = |1% ko1 o1 o 100

Test for overall effect Z = 2.29 (F = 0.02)

Favours [Placeba] Favours [ Magnesiurm)

Fig. 3. Forest plot comparing the effect of IV magnesium vs placebo in rhythm control of rapid atrial fibrillation.

Journal of Cardiology 78 (2021) 375-381

UGsF



How much and how fast?

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 UCSF



Magnesium Sultate in EM (review)

&, Asthma/COPD
o 2g¢gIV over 20 min
&, Pre/eclampsia
o 4-6 gIV over 15 min
&, Torsades (pulseless)
o 2gIVP
&, Atrial fibrillation?
o 2-4 gram IV over 15 min
&, Caution with electrolyte replacement default orders
o Default infusions to 1 hr




Why 1s Amiodarone Nasty?

&, Drug interactions (warfarin, apixaban, rivaroxaban, Paxlovid)
&, QTc prolonger

&, Heavy 1odine load (3 mg for each 100 mg of drug)

&, Hepatotoxicity

&, Blue man photosensitivity (~10%)

CMAJ May 17, 2016 188 (8) 604 YCSF



Why 1s 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 ] Med 2015; 37468



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 Pulse
&OO mg [VPxl &50 mg IV infusion over 10-15
&/Iay repeat 150 mg IVPx1 ninutes

&May f/u w/gtt over 24 hours

Sterile

Each mL contains: 50 mg amiodarone
HCI, 100 mg polysorbate 80, and

20.2 mg benzyl alcohol in water for
injection.

Usual Dosage: See package insert.




Recommendations for WPW and Preexcitation Syndromes
Referenced studies that support the recommendations are

summarized In the

. Patients with AF with rapid anterograde conduction

(preexcited AF), and hemodynamic instability should
be treated with electrical cardioversion.'?

. For patients with AF with rapid anterograde

conduction (preexcited AF), catheter ablation of
accessory pathways (APs) is recommended.®”

. In patients with AF with rapid anterograde conduction

(preexcited AF) and hemodynamic stability,
pharmacological cardioversion with intravenous
ibutilide or intravenous procainamide is recommended
as an alternative to elective cardioversion.'&?

. For patients with AF with anterograde accessory

pathway conduction (preexcited AF), pharmacologi-
cal agents that block atrioventricular nodal con-
duction (verapamil, diltiazem, amiodarone, digoxin,
adenosine, or beta blockers) are contraindicated
due to risk of precipitating VF or hemodynamic
deterioration.'®'4

NO:

A miodarone/adenosine
B eta-blockers

C alcium-channel blockers

D igoxin




Ottawa Aggressive Protocol

Patients

660 A fib <48 hrs
Mean 65 yo

Intervention ED Success HOME ADR Return

LOS
Procainamide 3.9 58% 97% 7.6% 8.6%
hts
followed by
Electricity 0.5 92%
hrs

Procainamide 1 g IV over 60 minutes

Hold if SBP <100 mm Hg

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


Presenter Notes
Presentation Notes
6.7% transient HoTN
1% arrhythmias 
7-day return 8.6%


Recommendations for Nonvasopressor Medications

LV. For Cardiac
Arrhythmias

. Amiodarone or lidocaine may
be considered for VF/pVT that is
unresponsive to defibrillation.

2. For patients with OHCA, use of steroids
during CPR is of uncertain benefit.

3. Routine administration of calcium
for treatment of cardiac arrest is not
recommended.

4. Routine use of sodium bicarbonate is not
recommended for patients in cardiac arrest.

5. The routine use of magnesium for cardiac
arrest is not recommended.

Circulation. 2020 Oct 20;142(16_suppl_2):5366-5468. UCSF



Routine Calctum During Resus?

Figure 2. Subgroup Results for the Primary Outcome of Sustained Return of Spontaneous Circulation

Return of spontaneous
circulation, No. [total (%) Favors | Favors Risk difference, % Favors : Favors
Caleium Saline Risk ratio (95% CI) saline : calcium {95% CI) saline caleium

Overall 37/193(19) 537198 (27) 0.72 (0.49 to 1.03) _ -7.6 (-16 to 0.8) —_—

Initial rhythm i
Shockable 17/43 (40)  24/53 (45) 0.87 (0.54 to 1.39) -5.8(-25 tn 14) :
MNonshockable 20/150(13)  29/145 (20) 0.67 (0.40to 1.12) -6.7 (-15to 1.9) —'—'—

Time to trial dreg, min i
=18 15/91 (16) 26/106 (25) 0.67{0.38to 1.17) -8.0(-19t0 3.5)
<18 22/102(22) 2792 (29) 0.73(0.45 to 1.19) —-—— -7.8(-20t0 4.5) e

Route of administration E
Intravenous 14/78 (18)  22/79(28) 0.64 (0.36 to 1.15) — o -9.9(-23tn3.4) _—
Intrapsseous 23/115(20) 31119 (26) 0.77 (0.48 to 1.23) -6.1(-17 to 4.8) —_—

Witnessad status
Bystander 24/101(24)  33/99(33) 0.71(0.45 to 1.11) -9.6(-22 to 3.0) —_—

EMS 316 (19) 5/13 (318) 0.49(0.15 to 1.58) -20(-511p 14)
Not witnessed 10/76 (13) 15/86 (17) 0.75{0.36 to 1.55) -4.3(-16t0 7.3) —_——

Bystander CPR
Yes 30146 (21) 44/164 (27) 0.77(0.51to 1.14) -6.3(-16t0 3.3) —I—

No 431 (13) 421 (15) 0.68 (0.20 to 2.30) -6.1(-29tn 14) : :
073 - i : { -30 20 -10 0 10 0
Risk ratio (35% CI) Risk difference, % (95% CI)
Results are presented for the 5 predefined subgroups. The time from cardiac arnest to trial drug administration estimated effect in the primary outcome analysis. The vertical dotted lines represent no difference between the
was dichotomized at the median. Only cardiac arrests not witnessed by emergency medical services (EMS) were calcium and saline groups.

included in the bystander cardiopulmonary resuscitation (CPR) subgroup. The vertical dashed lines represent the

JAMA. 2021 Dec 14;326(22):2268-2276.
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Presenter Notes
Presentation Notes
Danish study
5 mmol CaCl x 2
First dose after first epi, second dose after 2nd epi


Outcome
ROSC

Alive @ 30d
Fav. neuro outcome @ 30d

Hypercalcemia

Calcium chloride Saline
37 (19%) 53 (27%)
10 (5.2%) 18 (9.1%)
7 (3.6%0) 15 (7.6%)
26 (74%) 1 (2%)

JAMA. 2021 Dec 14;326(22):2268-2270.
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D
Dotfetilide (TTKOSYN) Drug Interactions

HYDROCHLOROTHIAZIDE
PROCHLORPERAZINE
VERAPAMIL

SMX/TMP

LEVO/MOXI/CIPROFLOXACIN

ONDANSETRON
PROMETHAZINE
AZITHROMYCIN
PAXTL.OVID



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


Summary

&, Dilt vs metop - up to youl
o Caution with HF & dilt
&0, Amiodarone == lidocaine for ACLS
&, WPW -> procainamide, chemical cardioversion for all afib?
&, No routine calctum, bicarb, or magnesium during resus

&, Careful with pts on dofetilide for rhythm control
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