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Lidocaine
Medication Name(s): Lidocaine, Lignocaine
Pharmacological Classification: Local anesthetic, Anti-arrhythmic (class 1b)
Indications and Clinical Usage:
1. Lidocaine is used as a local anesthetic agent. Thus it is applied in various dentistry procedures such as tooth extraction and dental filling. Due to its quick onset of action, lidocaine is used preferentially in epidural and spinal anesthesia in conjunction with epinephrine, an adjuvant. The drug is also used as a surface anesthetic in simple eye procedures such as foreign body removal and during intubation. It has also been approved in the management of pain in shingles and other forms of neuralgias. Its numbing effect is also applied in the control of premature ejaculation.
2. Parenteral lidocaine is applied in the management of ventricular arrhythmias due to its membrane-stabilizing properties.
3. In the management of epilepsy among neonates where phenobarbital has failed to stop the seizures.
4. Lidocaine is used in cough suppression, management of pain in gastritis, and jellyfish stings.
5. Supplementation of general inhaled anesthetics due to its effect of reducing minimum alveolar concentration and pain control properties (Torp 2020).
Recommended Indications and Clinical Usage for EMS
1. Rapid-acting local anesthetic.
2. Anti-arrhythmic medication.
 Specific Procedures/Protocols for use
1. Pain control in surgical procedures.
2. Intubation in advanced airway management and catheterization.
3. Management of heart arrhythmias.
 Contraindications
1. Lidocaine is contraindicated in patients with severe hypersensitivity to lidocaine or amino-amide anesthetics (Gabriel B, 2020).
2. It is contraindicated in patients with:
a.  Adam-Stokes Syndrome.
b. Severe sinoatrial block without a pacemaker.
c. 2nd and 3rd-degree nerve block without a pacemaker.
d. Wolff-Parkinson-White syndrome.
e. Sepsis.
f. Cardiogenic shock.
g. Glucose-6-phosphate dehydrogenase deficiency.
3. Should not be used with quinine, flecainide, disopyramide, procainamide, amiodarone hydrochloride.
Medical Considerations and Caution
1. Intravenous administration of lidocaine requires constant monitoring of the patient's heart condition with an echocardiogram. Discontinuation of administration is warranted if there are signs of excessive depression of cardiac activity such as QRS and PR elongation or an increase in arrhythmias.
2. Use cautiously with cimetidine as it augments the effect of lidocaine.
3. Lignocaine is not recommended in the prevention of acute myocardial infarction.
4. Exercise caution in hypovolemia and patients with hepatic impairment as the latter can increase the toxicity of the drug.
5. Discontinue dispensation forthwith in the event of malignant hyperthermia.
6. Administer with caution in pseudo-cholinesterase deficiency. Slow excretion of the drug can increase and prolong its effects.
7. Pseudo-agglutination and hemolysis can occur with the addition of lidocaine to blood transfusion systems.
8. Not suitable for paroxysmal supraventricular tachycardia.
9. Use cautiously in patients with porphyria due to its ability to induce liver enzymes.
Medication Effects
Lidocaine is a fast-acting amino-amide local anesthetic. As an anesthetic, the onset of action of lidocaine is in minutes and its numbing effects typically last for one to three hours. It blocks signals from going to the brain and also incoming nervous stimulation from the brain. It is a versatile anesthetic as it can be used topically, intravenously, and in epidural anesthesia. Confusion, vision changes, vomiting, tingling, and numbing effect may ensue when lidocaine is used parenterally (IV).
Injecting lidocaine into joints has been discouraged due to its propensity to cause chondrolysis. In ventricular arrhythmia, lidocaine exerts its effects on sodium channels, therefore reducing the contractility of the heart (membrane-stabilizing agent). In addition to increasing the pain threshold, lidocaine increases the pressure and tactile threshold when delivered through iontophoresis with interferential current. 
Lidocaine does not affect central respiratory neuronal activity when used systemically (Shakuo 2016). When used with epinephrine as in dental anesthesia, lidocaine has been shown to gradually reduce blood pressure (a reduction of up to 21mmHg) without any adverse systemic effects (Saima, 2011).
Medication Side Effects and Adverse Reactions
Lidocaine is generally regarded as a safe drug with proper administration as it has a wider safety margin compared to other anesthetics. Its toxicity occurs when plasma concentrations rise to toxic levels (Beecham, 2020). Such effects include;
a. Headache, anxiety, agitation, tremors, dizziness, hyperesthesia, euphoria, apnea, slurred speech, confusion, lethargy, hallucinations, psychosis, and seizures in the central nervous system.
b. In the cardiovascular system, it may cause arrhythmia, hypotension, bradycardia, edema flushing, venous insufficiency, and cardiopulmonary arrest.
c. Nausea, constipation, and vomiting in the gastrointestinal system.
d. Dyspnea, bronchospasm, and respiratory arrest in the respiratory system.
e. Urticaria, angioedema, venous inflammation at administration site, rush, edema, and itching on the skin.
f. Hypersensitivity leading to anaphylaxis (rare and incidence is unknown).
g. Tinnitus.
h. Methemoglobinemia.
Use in Pregnancy
No adequate controlled studies have been performed on human subjects however in studies conducted on rats where five times the maximum human dose was administered no significant effects were noted. The effects on the mother and the fetus are therefore insignificant or unknown.
Use in Pediatrics
Lidocaine is safe and has been approved in children in the alleviation of pain in conditions such as gingivitis, teething, aphthous ulcers, and blistering among other applications (Wolf, 2015).
Pharmacology
Lidocaine is a fast-acting local anesthetic. It also belongs to the class 1b antiarrhythmic agents. The mechanism of action of lidocaine lies in the blockade of voltage-gated sodium channels thus blocking the action potential. As such it raises the threshold of generating an action potential, a property important in the control of arrhythmias. It typically exerts its effects in minutes after administration.
Absorption: Extensive absorption occurs after mucosal, rectal, intradermal, transdermal, or vaginal administration. It can also be absorbed through the respiratory pathway. Intravenous lidocaine hydrochloride is completely absorbed. Oral administration is subjected to first-pass metabolism hence the bioavailability of lidocaine is significantly lower 35%, compared to rectal (63%) and plasma (71%) (de Boer 1979).
Distribution: Lidocaine is highly soluble in lipids (lipophilic) thus it is rapidly distributed in subcutaneous tissues following parenteral administration. There is an initial drop in its concentration in the plasma after bolus administration due to fast and wide distribution throughout the body. It is transported in the plasma while bound by proteins.
Metabolism: Lidocaine is metabolized in hepatocytes by isoenzyme CYP3A4 to monoethylglycinexylidide (active metabolite) that has a relatively longer half-life than the original drug, through de-ethylation. However, it has a lower affinity for sodium channels than lidocaine. The metabolite is finally transformed to an inactive component glycine xylidide.
Excretion: Lidocaine has a half-life of two and a half to eight hours; however, in patients with liver conditions or heart diseases (congestive heart failure), the half-life is prolonged. It is excreted through the renal system in urine as ninety percent metabolites, and ten percent unchanged.
Abuse and Dependency
Lidocaine has no addictive or rewarding properties hence there are no reports of its abuse for recreational purposes.
Toxicology
Lidocaine can be toxic when it is above the maximum dose (300mg alone, 500mg with adrenaline). Cardiotoxicity manifests as bradycardia and exacerbated arrhythmias which are attributed to respiratory depression. Respiratory depression causes hypoxia, and hypercapnia that leads to cardiac complications.
Its neurotoxicity surpasses other local anesthetics. It is also toxic to muscles when administered for longer periods. Its toxicity is attributed to higher doses of the drug itself and its preservatives.
EMS Specific Dosage and Use Recommendations
1. Cardiac arrest from ventricular arrhythmias: 
a. Adult; 1- 1.5 mg/kg IV/IO.
b. Pediatric patient; 1 mg/kg IV/IO.
2. Perfusing arrhythmias:
a. Adult; 1-1.15 mg/kg IV/IO.
b. Pediatric; 1 mg/kg IV/IO.
3. Maintenance dose after resuscitation from arrhythmias:
a. Adult; 30-50 mcg/kg/min.
b. Pediatric; 20-50 mcg/kg/min IV/IO.
4. R. S. Intubation: 1-2 mg/kg IV/IO.
5. Pain management: 1mg/kg/h IV/IO.
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