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Bidirectional ventricular tachycardia
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oxin level 3.6 ng/m



Starts to plateau at 6 hours

Serum level do not always correlate with toxicity




DigoXxin toxicity

Diagnosis Is difficult and usually made
clinically

Cummings ED, Swoboda HD. Digoxin Toxicity. 2021 Jul 10. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2021 Jan—. PMID: 29262029.



Gastro-intestinal

Symptoms of Digoxin toxicity

Nausea, vomiting , anorexia , diarrhnea

Visual Blurred vision, Yellow-green discoloration
Cardiovascular Palpitation, dyspnea , syncope
Neurologic Confusion, dizziness, delirium , fatigue

Cummings ED, Swoboda HD. Digoxin Toxicity. 2021 Jul 10. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2021 Jan—. PMID: 29262029. l



Digoxin level increased

Verapamil, diltiazem, itraconazole, Amiodarone,
Decreased clearance sprinolactone, quinidine, Propafenone, warfarin,
cyclosporine

Decreased gut flora

metabolism Erythromycin , clarithromycin, tetracycline

False positive digoxin level

Hepatic failure Renal failure
Subarachnoid hemorrhage Acromegaly
« Diabetes Pregnancy




Management of Digoxin Toxicity

Multi-dose activated charcoal (within 2 hours)
Atropine
Antiarrnytyhmias : lidocaine, phenytoin
Cardioversion- Defibrillation
Pacing

Dialysis (acute renal failure, refractory hyperkalemia)

-



PRESCRIPTION ONLY MEDICINE -
EEP OUT OF REACH OF CHILDREN Empiric doses of DSFab

20 vials acute overdose
DIGIFab . .
: 1C lF . | 6-8 vials chronic overdose
D|gox|n-speC|flc 1-2 vials chronic overdose on children

antibody fragment
v ol e [
for injection 40mg |

numbers of vials for acute

.......................................... (0.8 tlmeS the IngeSted (:I(:)Se)/().5 d
Store at 2°C to 8°C. overdose

Refrigerate. Do nol Digoxin level (steady state) times'  numbers of vials for acute or
5rezs weight (kg)/100 chronic overdose

PN A " DSFabdosage
I

' Infusion : over 30 minutes
9 1329829"'00352

Onset of effect 20 minutes
? Complete effect 90 minutes

| E—




Digoxin specific antibody

Ventricular arrythmia
Hypotension
Symptoms bradycardia

Potassium greater than five med/L In acute overdose

Acute Ingestions greater than 10 mg in an adult or greater than 4 mg in a child
Digoxin concentration > 15 ng/ml measured at any time

Digoxin concentration > 10 ng/ml measured at 6 hours post ingestion
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Electrolytes with higher risk of Digoxin toxicity

Hypokalemia

Hypomagnesemia

Hypercalcemia

Cummings ED, Swoboda HD. Digoxin Toxicity. 2021 Jul 10. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2021 Jan—. PMID: 29262029. l



Received digoxin-specific antibody fragments (Fab)

Weight 108 kg Digoxin level: 2.9 ng/mL

(Serum Digoxin ng/mL) x (Weight in kg)

Fab Dose In Vials =

100

J vials administered
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Decreased level of consciousness , Hypotension
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BISOPROLOL

Beta blocker overdose

No validated serum marker




Gastric decontamination

Activated Charcoal Gastric lavage

Heart rate Blood pressure

NDC 0641-6006-01 R
Atropine
Sulfate Injection,

8 mg/20 mL (0.4 myP
FOR IM, 1V OR SC USE
20 mL Multiple Dost

Pretreatment with calcium

McLean M, Van Donselaar K, Thomas P, Tilney PVR. A 42-Year-Old Woman with a Beta Blocker Overdose. Air Med J. 2018 May-Jun;37(3):147-150. doi: 10.1016/j.am|.2017.11.001. Epub 2018 Mar 5. PMID: 29735223.



Survival benefit | Improved hemodynamics

Cardiovasc Toxicol. 2021 Oct 13:1-4.

“ NOREPINEPHHIM

“nephrine bitartrate (Le L,
FOR IV INFUSION ONLY

1 mg/mlL
ontents; msuuea water

L - ALLCUR’

NMoaMlﬂ
08 TRANING PURPOSES ONLY

Jr———




« Calclum chloride has 3 times more elemental
calcium than calcium gluconate 10% Calcium

5

¥
Chloride u
njection, USP ;
1 Gram/10mlL 2
y

+ Avold extravasation (necrosis) 100 mg/ml)

14
For Intravenous Use Only (f
Sterile, nonpyrogenic

+ Use central veln 0 Sigle-doe vl

AMERICAN REGENT, INC.
SHIRLEY, NY 11967

|
!
|
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McLean M, Van Donselaar K, Thomas P, Tilney PVR. A 42-Year-Old Woman with a Beta Blocker Overdose. Air Med J. 2018 May-Jun;37(3):147-150. doi: 10.1016/j.am}.2017.11.001. Epub 2018 Mar 5. PMID: 29735223.



Glucagon in beta blocker overdose

Minor improvement in hemodynamics

Reta-Blockers
. |Increases glucose

(stimulates hepatic
glycogenolysis)

. Has potent emetic effect:
securing airway before
administration chcagon

cardiac myocyte

McLean M, Van Donselaar K, Thomas P, Tilney PVR. A 42-Year-Old Woman with a Beta Blocker Overdose. Air Med J. 2018 May-Jun;37(3):147-150. doi: 10.1016/j.am}.2017.11.001. Epub 2018 Mar 5. PMID: 29735223.



Insulin 1IN Beta Blocker Overdose

+ Metabolism shifts from fatty acids to gluc:os.e;_d
consumption -
+ Insulin increases glucose uptake L__\

+ Hyperinsulinemia euglycemia : improved
coronary blood flow, cardiac metabolism,
mechanical function

McLean M, Van Donselaar K, Thomas P, Tilney PVR. A 42-Year-Old Woman with a Beta Blocker Overdose. Air Med J. 2018 May-Jun;37(3):147-150. doi: 10.1016/j.am}.2017.11.001. Epub 2018 Mar 5. PMID: 29735223.




|ﬂSU|i euglcemic therapy W

High dose Adverse effect

Mortality benefit

1-10 units/kg/h Hypoglycemia
Hemodynamic
Improvement

Hypokalemia

Am J Emerg Med. 2018 Oct;36(10):1817-1824.



Lipid emission therapy In Beta Blocker Overdose

.+ By drawing away lipophilic substances from
their respective tissue receptors

. More Free fatty acid availability for myocardial _
tissue L m“”%mﬁﬂﬁ'

McLean M, Van Donselaar K, Thomas P, Tilney PVR. A 42-Year-Old Woman with a Beta Blocker Overdose. Air Med J. 2018 May-Jun;37(3):147-150. doi: 10.1016/j.am;.2017.11.001. Epub 2018 Mar 5. PMID: 29735223.




Methylthioninium chloride (methylene Blue)

hemodynamic Improvement (In co-ingestion of amlodipl

NDC 17478-504-10

Methylene Blue
Injection , USP

1% (10mg/mL)

For slow 1.V, administration
10 mL Single Dose Vid N

Ronty WAkorn g'

FRLFE TS K




Hemodialysis

Hemodynamic improvement

Water soluble beta blockers

Atenolol Nadolol Acebutolol




Dialyzable Atenolol, nadolol, practolol, sotalol

Moderately dialyzable Acebutolol , bisoprolol

Slightly dialyzable Metoprolol

Non-dialyzable Propranolol, betaxolol, carvedilol, labetolol,




Temporary pacing




EXtra
Corporeal
Membrane

Oxygenatio

Clin Toxicol (Phila). 2020 Oct;58(10):943-983
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48 years old male , emotional state 1 month ago
Dyspnea , Paroxysmal Atrial Fibrillation

Drowsy, slurred speech , ice cold, but sweaty
Flecainide , Digoxin

Serum potassium 6.1 mEg/Lit, Normal serum calcium

Elevated serum troponin | level



Normal coronary angiography

Hyper dynamic basal segment and near akinesia of the mid-
distal segments extending to the apex

Normal TSH, Normal hemoglobin
Negative drug screen for ethanol, methanol, ethylene glycol

Flecainide serum level 5.3 microgram/ml (therapeutic range
0.2-1 microgram/ml)



Lipid emulsion therapy

As a lipid sink: isolating lipophilic substances from
receptors

Positive Inotropic effect (more efficient metabolism)

Opens voltage gated calcium channels

SMOFlipid 20%
Emulsian for infusion EEE;{

:':l'rlnzcu tains: Sova-bean o, refined 80 5, 'E.-.-:"'":
vetrides. medivm-chain 60 . Ol ol rE"'r-::i’i‘!--
ﬂ Fah il fich in omega-3-300s 30 4.3
:-'“'-::nz-'-:-' EE 273 g, Ghyeercl nfneecys
B Within , AT r""l::-:r.-::!l:I::l Force;
?3'34"'1!:-"3-&"" 5 0. Ve for | ,{'l:t--'.‘.ﬂ"é-tl:l 00 -!"ﬁ'L

Eewiriry Contend- 3.4 MU {2000 kel
:J"':,....I:ll g E-'.".'.':"'.'
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Sodium bicarbonate In Flecainide overdose

First line management

Reverses sodium channel blockade

Narrows QRS

O NDC 72627-2430-1
L 30 mL Sterile Multiple Dose Vial

| Sodium Bicarbonate
| Injection

;‘ o \‘/‘
; 0f O1fCE 4
1 8 4 0/ For et
| . 0

U :

N FORINTRAVENOUS USE ONLY
V4
| EmpoweR

- (=] PHARMACY °
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