Emergency Medicine—The AMS Patient
AMS

AMS is very challenging because patients have alterations in cognitive ability, level of consciousness, or both.  Pre-hospital personnel, family, witnesses, and old medical records can assist in evaluation.  Prompt evaluation and treatment are necessary to decrease morbidity and mortality
Etiology

1) Systemic disorders – acid-base or metabolic, endocrine, electrolytes, uremia, and psychogenic

2) Substance related disorders
3) CNS disorders – encephalopathy, trauma, tumor, or infection
Pathophysiology


Consciousness involves the cerebral cortex, which is needed for cognition, and the RAS in the brainstem, which gives us our level of consciousness.  Any deficit in level of consciousness indicates injury to RAS or cerebral hemispheres and can leads to AMS
Definitions

1) Conscious – alert and oriented to person, place, and time

2) Inattention, mild confusion, disorientation 
3) Confusion – a clouded sensorium.  Intellectual functioning is decreased

4) Delirium – inattentive, agitated patients.  May hallucinate and have delusions

5) Obtundation – reduced alertness accompanied by extreme sleepiness.  Can respond to painful stimuli

6) Coma – unresponsive to stimuli or inappropriate response.  Can be due to brain lesions or metabolic disorders
Diagnostic Tests

1) History and physical exam – pre-hospital personnel, family, bystanders

2) GCS – eye opening, verbal response, motor response

3) Pupil response – constricted may indicate overdose, dilated may indicate brain dysfunction
4) Muscle tone and strength

5) CN testing, sensory exam

6) MMSE

7) Respiratory patterns
Management

1) ABCs

2) Identify etiology

3) SMA7, B12, thiamine

4) CT head

5) Treat etiology

6) Haloperidol/Ativan
7) Supportive treatment
DIABETIC EMERGENICES

Hypoglycemia


Hypoglycemia leads to brain injury.  Etiology includes liver failure, CHF, adrenal insufficiency, diabetes, drugs such as insulin, sulfonylureas, aspirin, alcohol, or endocrine tumors (Insulinoma)
Clinical Manifestations

1) Sweating

2) Shaking

3) Anxiety

4) Nausea

5) Dizziness

6) Confusion

7) Blurred vision

8) Headache/lethargy

9) Diaphoresis

10) Tachycardia

11) Neurological finding

12) Blood glucose is low
Diagnosis
1) Clinical

2) Blood glucose

3) Whipple’s triad – hypoglycemia due to fasting, blood glucose <50, and relief of symptoms with sugar.  True hypoglycemia!
Management

1) Glucose oral or IV – dependent on mental status of patient
2) Glucagon 1mg IM or SC
Disposition

1) Patient’s response to treatment

2) Depends on etiology of hypoglycemia

3) Diabetics usually can be discharged as long as glucose is monitored and there are no comorbid conditions
4) Patients with prolonged hypoglycemia second to sulfonylureas should be admitted
DKA


DKA can occur in Type I and Type II diabetics.  Due to insulin deficiency and glucagon, cortisol, and growth hormone excess.  Glucose is high and the cells cannot use glucose.  Glycogenolysis leads to production of ketones.  Ketonemia results in anion gap metabolic acidosis and hyperpnea (Kussmaul’s respiration).  Precipitated by non-compliance with insulin therapy and physiologic stress such as infection, stroke, MU, trauma, and pregnancy

Clinical Manifestations

1) N/v

2) Abdominal pain

3) Weakness

4) Polyuria

5) Polydipsia

6) Blurred vision

7) Osmotic diuresis due to hyperglycemia

8) Ketonemia – acidosis

9) Fruity breath – due to acetones
Diagnosis

1) Serum glucose >250

2) Metabolic acidosis – pH <7.3 and serum bicarbonate <15

3) Increased anion gap

4) Ketonemia and ketonuria

5) Urine for glucose and ketones

6) Electrolytes/CBC

7) EKG, CXR
Management

1) Correct volume deficit, acid-base imbalance, electrolyte abnormalities

2) Isotonic fluid resuscitation – deficit can average 5-10L

3) Insulin

4) Potassium to maintain normal serum levels – will fall due to dilution and urination
Complications

1) Infection

2) Coma resulting from cerebral edema

3) Worse prognosis for elderly and unconscious patient, hypotensive or bradycardia
Disposition

1) Extremely acidosis or AMS – ICU admission

2) Serum glucose, anion gap, K+ and bicarbonate levels
Hyperosmolar Hyperglycemic States


Hyperosmolar Hyperglycemic States are severe hyperglycemia, hyperosmolarity, and dehydration.  Low insulin levels lead to hyperglycemia.  Serum ketones are absent or measurable only in trace amounts.  

Clinical Manifestations

1) Thirst, oliguria

2) Weakness

3) Mental status change

4) Slow onset

5) Hyperosmolality – can lead to seizures

6) Dehydration

7) Hypotension and tachycardia

8) Dry skin and mucus membranes

9) No Kussmaul’s respiratory or acetone breath
Diagnosis

1) Serum glucose >600mg/dL

2) Serum osmolality above 315

3) pH >7.3
Management

1) Fluids – 1 liter in first hour than one liter in next two hours.  Then switch to half NS.  Slow replacement to prevent cerebral edema

2) K+, Mg, Ph replacement as in DKA

3) Insulin drip
The Poisoned Patient
General Presentation

1) Need high index of suspicion

2) Patients might have clear history of ingestion

3) Family members, pre-hospital personnel, PCP are valuable source of information

4) Poison centers can aid in diagnosis and management of poisoned patient

5) Routes of exposure include inhalation, ingestion, injection, cutaneous, and mucus membrane exposure

Findings

1) Timing, type, amount, and route of exposure

2) Details from the environment

3) Vital signs

4) Skin/mucus membrane findings

5) Pupils

6) Heart/lung/GI/neuro exam
Diagnosis

1) History and clinical presentation

2) Toxicology drug screens – always test aspirin and Tylenol
3) EKG, blood gas, electrolyte and glucose

4) Recognition of toxidrome can narrow diagnosis
Management

1) Airway protection, oxygen, cardiac monitoring

2) Fluid resuscitation

3) Glucose, Naloxone, and thiamine are diagnostic and therapeutic tools

4) Treat hypotension and arrhythmias

5) Flumazenil
6) Haloperidol
7) Gross decontamination – gastric decontamination with gastric emptying, absorption of toxin in the guy and irrigation of the bowel.  If less than 60 minutes, use orogastric tube.  Activated charcoal when gastric lavage not indicated.  Osmotic cathartics to increase bowel motility

8) Specific antidotes
Disposition – following patients should be admitted for observation

1) Those who do not respond immediately to therapy

2) Those who have ingestions with late onset effects
THE TOXIDROMES – SYMPATHOMIMETICS, CHOLINERGIC, ANTICHOLINERGICS 

Sympathomimetics

Sympathomimetics include cocaine and amphetamines.  They stimulate the SNS. 
Clinical Manifestations

1) Agitation

2) Mydriasis – dilation 

3) Diaphoresis

4) Tachycardia/HTN/Hyperthermia

5) Seizures

6) MI
Cholinergics


Cholinergics include organophosphate insecticides
Clinical Manifestations

1) Salivation, Sweating, Lacrimation, urination, defecation, emesis, and muscle fasciculations

2) Bradycardia, miosis/mydriasis, seizures, respiratory failure, paralysis 
Intervention
1) Control airway

2) Atropine – antidote for cholinergics 

Anticholinergics


Anticholinergics include scopolamine and atropine.  
Clinical Manifestations

1) AMS

2) Mydriasis

3) Dry, flushed skin, dry mucus membranes

4) Urinary retention, decreased bowel sounds

5) Hyperthermia
Intervention

1) Physostigmine

2) BDZ
3) Cooling
MEDICATIONS

Salicylates


Salicylates include Aspirin and oil of wintergreen
Clinical Manifestations

1) AMS

2) N/V

3) Respiratory alkalosis from hyperventilation

4) Metabolic acidosis – kidney’s compensate by secreting increased amounts of bicarbonate, K, and Na

5) Tinnitus

6) Tachycardia/diaphoresis 

7) Non-cardiac pulmonary edema – can be fatal

8) Hemorrhage

9) Pancreatitis
Intervention

1) Multiple dose activated charcoal

2) Alkalinization of urine with K repletion – enhance urinary secretion of toxins by increasing renal tube absorption

3) Hemodialysis – for emergent care

4) Hydration
Digoxin


Digoxin is a positive inotrope, negative chronotrope.  Patients present with vagal affects  Overdose can be due to acute single exposure or chronic accidental overmedicating.  The elderly and patients with underlying disease such as hypokalemia, cardiac, kidney, or hepatic disease at risk.
Acute Overdose

1) Cardiac dysrhythmias – AV block (3rd degree), bradycardia, ventricular dysrhythmias

2) GI – n/v/d

3) CNS – visual changes, decreased visual acuity.  Yellow halos around lights
4) Hyperkalemia
Diagnosis

1) History and PE

2) Digoxin levels

3) Hyperkalemia in acute poisoning
Management

1) Monitor K levels and EKG

2) Activated charcoal for acute ingestion

3) Bradycardia – Atropine and cardiac pacing

4) Ventricular arrhythmias – lidocaine and magnesium sulfate
5) Hyperkalemia treated with glucose and insulin, sodium bicarbonate, or hemodialysis

6) Digibind – digoxin specific Fab antibody fragments.  Given IV
Disposition

1) Admission to a monitored setting.  If receiving digoxin-specific Fab, need ICU bed – can get hypokalemia and CHF

2) Patients asymptomatic for 12 hours can be medically cleared
TCAs


TCAs are used for depression, obsessive-compulsive disorder, and chronic pain.  Have anticholinergic and cardiac depressant properties.  Effects may occur abruptly without warning.

Clinical Manifestations

1) Drowsiness

2) Confusion

3) Slurred speech

4) Ataxia

5) Dry mucus membranes

6) Tachycardia, hypotension, ventricular arrhythmias

7) Dilated pupils

8) Urinary retention

9) Hyperreflexia

10) Decreased bowel sounds

11) Muscle twitching

12) QRS interval widening
Diagnosis

1) Clinical 

2) Elevated TCA levels

3) EKG

4) BMP

5) ABGs

6) Acetaminophen and Aspirin levels
Management

1) Activated charcoal

2) Sodium bicarbonate

3) Lidocaine
4) Control seizures with Lorazepam and diazepam
5) IV fluids

6) If asymptomatic after 6 hours, may be medically cleared

7) If anticholinergic effects persist, admission is required
Acetaminophen


Acetaminophen is widely used in OTC and prescription.  One of the products of normal metabolism of acetaminophen is hepatotoxic.  Peak serum levels are within 2 hours of ingestion
Clinical Features

1) During the first 24 hours – patient might be asymptomatic or non-specific symptoms

2) Day 2-3 – n/v improve but evidence of hepatotoxicity such as RUQ pain and tenderness, elevated transaminases and bilirubin

3) Day 3-4 – progression to hepatic failure with lactic acidosis, renal failure, encephalopathy, and coagulopathy

4) Those who survive will begin to recover over next weeks
Diagnosis

1) Acetaminophen toxicity may occur with acute ingestion – more than 140mg/kg or more than 7.5g ingested in 24 hours

2) Acetaminophen is a common co-ingestant – always check level since patient might be asymptomatic.
Management

1) ABCs

2) Activated charcoal

3) N-acetylcysteine (NAC) is specific antidote – prevents toxicity if given within 8 hours and reduces hepatotoxicity if given within 24 hours
4) All patients receiving NAC should be admitted as well as those with evidence of hepatotoxicity
DRUGS OF ABUSE

Alcohol 


Alcohol is the most frequently used and abused intoxicant in the US.  It is a CNS depressant.  Metabolized by the liver by alcohol dehydrogenase with a small portion excreted unchanged in the lungs and urine.  This results in a decrease of 20-30mg/dL/h.  Legal impairment for driving is usually >100mg/dL and coma >300mg/dL.

Clinical Manifestations

1) Uninhibited behavior

2) Slurred speech

3) CNS depression

4) Altered coordination

5) Hypotension

6) Tachycardia

7) Ataxia

8) Nystagmus 
Diagnosis

1) ETOH level

Management
1) Observation

2) Thiamine for Wernicke’s encephalopathy

3) Glucose
Complications

1) Hypothermia

2) Subdural hematoma

3) Hypoglycemia

4) GI bleeding

5) Hepatic encephalopathy

6) Pulmonary aspiration
Opiods


Opiods include heroin, methadone, morphine, and codeine.  Heroin is similar to methadone, which has a long half-life.  Heroin is snorted or injected.  Onset is 30 minutes post-snorting and 15 minutes post skin-popping.  IV is almost immediate.  Last for about 3-6 hours.  Street names include smack, TNT, white junk, dope, boss, and brown sugar.  If overdose of oxycodone, Hydrocodone, Tramadol, or codeine, must take acetaminophen levels.

Complications

1) Respiratory arrest

2) Pulmonary edema

3) Skin abscess

4) Cellulitis

Clinical Manifestations

1) Euphoria and analgesia

2) N/V

3) Weakness and drowsiness

4) Slow response

5) Respiratory depression

6) AMS/coma

7) Miosis

8) Orthostatic hypotension

9) Histamine release

10) Urinary retention

11) Decreased bowel motility
Management

1) ABCs – careful with intubation
2) Naloxone is antagonist for opiod receptors.
3) If patient is opiod dependent, give smaller doses of Naloxone
4) Activated charcoal – for ingestion or acute 
Disposition

1) Observation for 4-6 hours

2) Methadone overdose requires longer observation
Heroin Withdrawal


Three weeks of regular heroin use can lead to withdrawal if withheld for 6-8 hours.
Clinical Features

1) Agitation

2) Rhinorrhea

3) Yawning

4) Diarrhea/abdominal cramps

5) Pupil mydriasis

6) Tremulousness

7) Tachycardia/HTN
Amphetamines


Amphetamines include cocaine and other stimulants.  Crack cocaine is smoked cocaine.  Street names for cocaine include coke, nose candy, snow, blow, powder, yahoos, cola, crack, and rock.  Intranasal cocaine peaks in 30 minutes and lasts about 1-3 hours.  Inhaled cocaine is 1-2 minutes to 30 minutes.  Injected is as rapid as 15 seconds but can last from 12-30 minutes

Clinical Manifestations

1) Euphoria

2) Increased energy

3) Insomnia and agitation

4) Dizziness

5) Paresthesias and headache

6) Chest pain, palpitations, dyspnea

7) Dry mouth

8) Anorexia

9) Seizure

10) Mydriasis

11) Tachycardia/HTN

12) Hyperreflexia

13) Hyperthermia

14) Diaphoresis

15) Cardiac arrhythmia – wide QRS

Management

1) Monitor vitals – look for rise in BP

2) Continuous EKG monitoring

3) Cooling

4) Treat MI
Complications

1) Hyperglycemia

2) Cardiac conduction abnormalities

3) Coronary ischemia

4) Ventricular arrhythmia

5) Aortic dissection
Methamphetamine


Methamphetamine has a longer half-life than cocaine.  Onset is 30 minutes to 14 hours post ingestion.  Used by ingestion, inhalation, or insufflations.  Street names are “ice” or “crystal” or “meth”, uppers, speed, black beauties, bennies, meth, tweak, and white crosses.  Overdose is associated with hypertensive crisis, coma, hyperthermia, and cerebral hemorrhage.
Management

1) BDZ

2) Supportive

3) Cooling
Marijuana


Marijuana is smoked by cigarette, bowls, or bongs.  Street name includes joint.  Deeply inhaled and held 20-30 seconds.  Effects in seconds or minutes.  Medically, it is used for relieving nausea caused by chemotherapy, lowering IOP in glaucoma, and stimulating appetite in patients with AIDS.  Hashish is more potent than regular marijuana.  Long term addiction leads to gynecomastia, oligospermia, and prolactin suppression.
Clinical Manifestations

1) Chronic cough

2) Mental relaxation

3) Euphoria

4) Increased sociability

5) Poor concentration

6) Speech difficulty

7) Tachycardia

8) Conjunctival irritation

9) Swollen uvula

10) Inhibits sweating

11) Slowed reflexes

12) Decreased coordination

13) Dry skin
Management

1) BDZ for psychotic episodes

Ecstasy


Ecstasy is an analogue of methamphetamine.  Tolerance develops quickly.
Clinical Manifestations

1) Enhanced empathy

2) Difficulty concentrating

3) N/V

4) Jaw clenching

5) Muscle spasms

6) Nystagmus

7) Seizures

8) HTN

9) Tachycardia/arrhythmia

10) Hyperthermia

11) Diaphoresis
Management

1) Rapid cooling

2) Rehydration

3) Monitor for dysrhythmias
LSD – Lysergic Acid Diethylamide


Lysergic acid diethylamide (LSD) is a hallucinogen and potent psychoactive drug.  Similar to psychedelic mushrooms and mescaline.  Street names include acid, dots, cubes, window-pane, and blotter.  Oral as tablets, gelatin squares or applied to paper.  Onset of action is 30 minutes lasting 2-4 hours up to 12 hours.  Toxicity can result from intense sympathomimetic stimulation.  Chronic effects from LSD include flashback, psychoses, and depressive reactions

Clinical Manifestations

1) Hallucinations

2) Heightened senses

3) Time distortion

4) Dizziness

5) Paresthesias

6) Insomnia

7) Irritability

8) Hyperreflexia

9) Tremor/ataxia 

10) Dilated pupils

11) Conjunctival injection

12) Lacrimation

13) Dry mouth

14) Flushing

15) Diaphoresis 
Management

1) Supportive

2) BDZ

3) Haloperidol
PCP (Phencyclidine)


Phencyclidine (PCP).  Common street names include angel dust, hog, dust, bromine fluid, and elephant tranquilizer.  PCP with cocaine is called space basing.  Effects occur in 2-5 minutes if smoked or snorted, 30 minutes if ingested, and peak in 30 minutes if smoked.  Distributed to peripheral tissues accumulating in fat where it can be reabsorbed.  Addictive with tolerance.  Withdrawal symptoms occur when drug is d/c.  Have anesthetic, stimulant, depressant, and hallucinogenic properties.

Clinical Manifestations

1) Euphoria

2) Decreased inhibition

3) Feelings of power

4) Altered perception of body image

5) Nystagmus/dilated pupils

6) Muscle rigidity/seizures

7) HTN

8) Tachycardia

9) Preserved deep pain response

10) Increased salivation

11) Flushed hot skin
Management

1) BDZ for sedation or combative behavior

2) Haloperidol
3) Activated charcoal in severe intoxication
Disposition

Psychedelic Mushrooms


Psychedelic mushrooms are hallucinogens similar to LSD.  Active ingredient is psilocybin.  Known as shrooming.  Can ingest 5-100 mushrooms.  Onset <30 minutes and duration is 4-6 hours.  Not addictive.
Clinical Presentation

1) Mood and behavior changes

2) Acute anxiety

3) Depression

4) Psychotic breakdown

5) Visual hallucinations

6) Nausea

7) Mydriasis

8) Sympathetic symptoms

9) Sweating

10) Ataxia

Management

1) Supportive

2) BDZ
Complications

1) Intense sympathomimetic stimulation – cardiac arrhythmias, hyperthermia, and HTN

INHALED POISONS

Cyanide


Cyanide poisoning occurs from accidental or  intentional exposure, such as cyanide gas.  Clinical manifestations begin immediately after inhalation of cyanide gas
Clinical Manifestations

1) Mucus membrane irritation

2) Anxiety

3) Headache

4) Dyspnea

5) Smell of bitter almonds
6) Metabolic acidosis
7) Hypoxia without cyanosis
8) Seizures/coma
9) Tachycardia
10) HTN
11) Tachypnea
12) Eventually, all are replaced by bradycardia, hypotension, apnea, asystole, mydriasis, and cherry red retinal vessels
Diagnosis

1) Normal pO2
2) ABG

3) Cyanide level
Management

1) Oxygen

2) Glucose, thiamine, and naloxone
3) Decontamination of dermal exposures

4) Activated charcoal for acute ingestions

5) Nitrite-thiosulfate is the specific antidote 

Carbon Monoxide


Carbon monoxide is formed from incomplete combustion of any fossil fuel or tobacco or paint remover.  Odorless, non-irritating, and colorless.  Competes with oxygen at binding sites on hemoglobin and myoglobin.

Clinical Manifestations

1) Dizziness

2) N/V

3) Dyspnea

4) Chest pain

5) Palpitations

6) AMS/coma

7) Seizures

8) Cardiac arrest

9) Cherry red skin
Diagnosis

1) Flu-like symptoms in winter

2) Co-oximeter on venous blood to determine COHb
Management
1) Indications for hyperbaric oxygen treatment within 24 hours of exposure

2) Relative indications include persistent headache or dizziness after 4 hours, COHb >25%, metabolic acidosis, pregnancy, and myocardial ischemia
Volatile Substance Abuse


Volatile substance abuse includes fuels, lighter fluids, paint removers, polishers, and glue.  Usually sniffed, but as time progresses users start “huffing” which involves soaking a cloth in solvent to increase amount inhaled

Clinical Manifestations

1) CNS stimulation and excitement

2) Euphoria

3) Dizziness

4) Headache

5) Slurred speech

6) Hallucination

7) Cough

8) Mild irritation to mucus membranes of eyes

9) Arrhythmia

10) Seizure

11) Coma

12) Diplopia

13) Nystagmus/lacrimation

14) Nystagmus

15) Rhinorrhea

16) Burns to the skin
Management

1) Supportive

2) BDZ

3) Haloperidol
4) Treat in well-ventilated area

5) Charcoal for decontamination

Types

1) Gasoline – pulmonary symptoms of irritation to the respiratory tract, anemia, neurological problems, visual hallucinations, cardiac arrhythmias, confusion, and renal toxicity

2) Amyl nitrate – cardiac arrhythmias, hypotension, myocardial ischemia, and cardiovascular collapse

3) Freon – cardiac arrhythmias
