MALDEK
CONDITION CATALOG - CLINICAL REASONING

Sudden confusion

Sudden confusion means the brain's thinking surface (the cerebral cortex) or its
deep wake-up switch (the reticular activating system in the brainstem) just lost
oxygen, fuel, or normal chemistry—find the cause and fix it in minutes, because the
clock is ticking.

THE STORY IN ONE SENTENCE

Sudden confusion means the brain's thinking surface (the cerebral cortex) or its deep
wake-up switch (the reticular activating system in the brainstem) just lost oxygen, fuel, or
normal chemistry—find the cause and fix it in minutes, because the clock is ticking.

“Sudden confusion tells you the brain is choking on bad chemistry, starving for sugar or
oxygen, or a clot or bleed just hit—check blood sugar, push oxygen, reverse opioids with
naloxone if breathing is slow, then hunt the upstream break.”

Normal anatomy — the body's job

The brain stays awake and thinking when the cerebral cortex (the outer thinking layer) and the
reticular activating system (a web of nerve cells in the brainstem that keeps you alert) both
work together and get steady oxygen, glucose (sugar fuel), and normal blood chemistry every
second.

BODY'S JOB

The cerebral cortex runs all higher thinking—language, memory, planning, controlling your
muscles. The reticular activating system flips the consciousness switch on; without it, you
slip into a coma even if the cortex is healthy. Both need a constant stream of oxygen
(carried by red blood cells in the bloodstream) and glucose (the brain's only fuel) every
second, plus stable levels of sodium, calcium, and pH (the acid-base balance in your
blood). Any break in this supply—a clot, a bleed, low sugar, wrong salt levels, a toxin, or an
infection—shuts the system down instantly because brain cells cannot store energy or
survive even brief interruptions.

1. Your heart pumps oxygen-rich blood through arteries to the brain every second—like a
delivery truck bringing groceries to a store that never closes.
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2. That blood carries glucose (sugar) to every brain cell—brain cells burn glucose to make
energy the way a car burns gas to run the engine.

3. The cerebral cortex (the outer layer of the brain) uses that energy to think, remember, talk,
and control movement—it is the command center where all conscious activity happens.

4. The reticular activating system sits deep in the brainstem (the stalk connecting brain to
spinal cord) and uses the same oxygen and glucose to stay awake—it is the on-off switch for
consciousness.

5. Blood chemistry—sodium, calcium, pH—must stay in a narrow range or the electrical
signals brain cells use to talk to each other go haywire, like static crackling on a radio.

6. When oxygen drops, glucose crashes, chemistry tilts, or blood flow stops, brain cells stop
firing within seconds and confusion or coma appears instantly—there is no backup battery.

What breaks

One root cause—structural (a piece of the brain dies or gets squeezed), metabolic (body
chemistry goes wrong), infectious (germs or inflammation hit the brain), or toxic (a drug or
poison floods in)—explains all the confusion and odd behavior you see.
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CLINICAL TERM

Structural brain injury: blood-starved (ischemic) stroke (a clot blocks an artery feeding the
brain), bleeding-driven (hemorrhagic) stroke (a blood vessel bursts and bleeds into brain
tissue or the space around it), subdural a pooled collection of blood (hematoma) (blood
pools between the brain and the skull after head injury), epidural a pooled collection of
blood (blood pools between the skull and the outer brain lining, usually from a skull
fracture), tumor (a mass presses on brain tissue), or cerebral swelling (edema) (the brain
swells from trauma, infection, or high altitude). Metabolic breaks: low blood sugar
(hypoglycemia) (blood sugar below 55 mg/dL—brain cells starve), low sodium
(hyponatremia) (sodium below 120 mEq/L) or high sodium (hypernatremia) (sodium above
160 mEqg/L—electrical signals in the brain short-circuit), low oxygen in the blood
(hypoxemia) (oxygen saturation below 90 percent—brain suffocates), hypercapnia (carbon
dioxide above 50 mmHg from lung failure—acidifies the blood and brain), hepatic
encephalopathy (ammonia builds up from liver failure and poisons neurons), severe waste
buildup in the blood (uremia) (waste products pile up from kidney failure), thyroid storm
(too much thyroid hormone speeds metabolism into chaos), or adrenal crisis (cortisol—the
body's main stress hormone—drops dangerously low and blood pressure collapses).
Infections: sepsis (body-wide infection triggers inflammatory chemicals that cross into the
brain), bacterial meningitis (bacteria infect the meninges—the protective lining around the
brain and spinal cord—most often Streptococcus pneumoniae, Neisseria meningitidis, or
Listeria monocytogenes), or viral or autoimmune encephalitis (a virus like herpes simplex
or the immune system attacks brain tissue itself). Toxins and drugs: opioid overdose
(heroin, fentanyl, oxycodone slow breathing and starve the brain of oxygen),
benzodiazepine overdose (Valium, Xanax, Ativan shut down the reticular activating system
by boosting GABA—the brain's main calming messenger), alcohol intoxication (poisons
brain cells directly by flooding GABA receptors and blocking glutamate—the brain's main
wake-up messenger) or withdrawal (delirium tremens—the brain rebounds into
overactivity and seizures when alcohol is stopped suddenly because GABA drops and
glutamate rebounds), anticholinergic poisoning (Benadryl, many psych meds, plant toxins
like jimsonweed block acetylcholine—a brain messenger needed for attention and memory
—causing confusion, agitation, wide pupils, dry skin, and fast heart rate), carbon monoxide
(binds to hemoglobin in red blood cells and blocks oxygen delivery), or serotonin syndrome
(too much serotonin—a brain messenger that steadies mood and sleep—from mixing SSRIs
with tramadol, MAOQOIs, or other serotonin-boosting drugs—causes confusion, agitation, fast
heart, high blood pressure, muscle stiffness, and fever). Seizure-related: non-convulsive
status epilepticus (a seizure that will not stop) (ongoing seizure without visible shaking,
only seen on EEG brain-wave test—exhausts brain cells) or post-ictal confusion (the foggy
recovery phase after a seizure ends, when the brain is drained of energy and recharging—
lasts minutes to hours). The break does not stay local—downstream you see confusion,
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agitation, lethargy (hard to wake), or coma (cannot wake at all). Read every sign backward
to the one upstream cause and fix it.

How the body compensates

Vital signs—blood pressure, heart rate, oxygen saturation—can look stable on the monitor for
minutes to hours while the brain is dying inside, because the body fights to protect the brain as
long as it can. Your job is to spot the trajectory toward crash before it happens, not wait for the
numbers to fall off a cliff.

1. The body tries to save the brain by shunting blood away from the skin and gut toward the
brain and heart, releasing stress hormones (epinephrine and norepinephrine from the
adrenal glands, which sit on top of the kidneys), and breathing faster to blow off carbon
dioxide and push oxygen in.

2. This compensation phase is dangerous because the patient looks stable on the monitor—
blood pressure 120/80, heart rate 90, oxygen 95 percent—while the brain is starving,
swelling, or seizing inside. The numbers lie.

3. The crash point arrives suddenly: the patient loses airway protection (cannot cough or
swallow, so saliva or vomit slides into the lungs—aspiration), the brain herniates (swelling
or bleeding pushes brain tissue down through the foramen magnum—the opening at the
skull base—and crushes the brainstem, stopping breathing and heartbeat), an unrecognized
non-convulsive seizure keeps firing and exhausts the brain, or you lock onto the wrong
diagnosis and miss the fixable cause (like reversible low blood sugar (hypoglycemia) or
opioid overdose).

4. Watch for the crash before it tips—once herniation happens or the brain goes without
oxygen for more than 4 to 6 minutes, the window to reverse damage slams shut. Dead brain
cells do not come back.

5. Trend the data over time, not one snapshot: worsening Glasgow Coma Scale score
(alertness drops—eyes stay closed, no words, no movement to pain), rising lactate (cells are
starving and burning fuel without oxygen—anaerobic metabolism, like a car engine running
without air), dropping blood sugar, or new one-sided weakness, vision loss, or pupil changes
(one pupil big, one small, or one not shrinking when you shine a light) mean
decompensation is underway right now.

6. A patient with stable vital signs but worsening confusion, sleepiness, or declining alertness
is not stable—they are pre-crash. Do not wait for the blood pressure to drop or the oxygen
to fall. By then, the brain may already be dying.
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Domino effect

1. Confusion, agitation, lethargy (hard to wake), or coma (cannot wake at all) appears
suddenly. — The cerebral cortex (the brain's thinking surface) and the reticular activating
system (the brainstem's wake-up switch) need oxygen and glucose every second with no
breaks. If blood flow stops (stroke), glucose crashes below 55 mg/dL (hypoglycemia), a
toxin floods in (opioid or benzodiazepine overdose), or infection inflames the brain
(meningitis or encephalitis), confusion or coma appears within seconds to minutes because
neurons (brain cells) cannot fire their electrical signals anymore—Ilike a power outage in a
city.

2. One-sided weakness, vision loss, slurred speech, or unequal pupils point to structural brain
injury—stroke, bleed, or tumor. — Stroke, bleed, or tumor destroys or squeezes a specific
spot in the brain—Ileft motor cortex (the strip of brain that controls movement on the right
side of the body) dies and you see right-side weakness, occipital lobe (the back-of-brain
region that processes vision) stroke kills vision and you see blindness or half-vision loss,
brainstem stroke hits cranial nerves III, IV, or VI (the nerves that control eye movement)
and you see double vision or crossed eyes. You are seeing a map of the injury printed on the
body—not whole-brain sleepiness. This is a local break, not a global poison.

3. Whole-brain sleepiness and confusion without one-sided signs point to metabolic, toxic, or
infectious cause poisoning the entire brain evenly. — Low blood sugar (Hypoglycemia),
wrong sodium (hyponatremia or high sodium (hypernatremia)), low oxygen (hypoxemia),
high carbon dioxide (hypercapnia), liver failure (hepatic encephalopathy), kidney failure
(uremia), or drug overdose (opioids, benzodiazepines, alcohol) poison every neuron in the
brain at once—no single spot dies more than another, so you see only confusion, agitation,
and sleepiness, not one-sided weakness, vision loss, or slurred speech. The toxin or
chemistry problem floods everywhere, not just one pipe.

4. Fever plus confusion raises a red alarm for infection of the brain or its lining—meningitis or
encephalitis. — Bacterial meningitis (infection of the meninges—the protective layers
around the brain and spinal cord) or viral encephalitis (infection of brain tissue itself, most
often herpes simplex virus) triggers the hypothalamus (the brain's thermostat, sitting deep
in the middle of the brain) to release pyrogens (fever-causing chemicals like interleukin-1
and prostaglandin E2) while the infection inflames neurons and blood vessels directly. Fever
alone is common and often not dangerous. Fever plus confusion is a brain or brain-lining
infection until proven otherwise—start antibiotics (ceftriaxone plus vancomycin)
immediately, draw blood cultures, then do a lumbar puncture (spinal tap—a needle into the
lower back to sample cerebrospinal fluid, the clear liquid around the brain and spinal cord)
to confirm the diagnosis. Do not wait for test results to start treatment—minutes matter.
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5. Asterixis (a flapping tremor when you hold your hands out like you are stopping traffic),
tremor, muscle jerks (myoclonus), or abnormal posturing (arms and legs stiffen in weird
positions) narrow the list of causes. — Asterixis signals liver failure (hepatic
encephalopathy—ammonia poisons the basal ganglia, the brain's movement coordination
center deep inside) or kidney failure (uremia—waste products disrupt the same circuits).
Tremor points to alcohol withdrawal (the brain rebounds from chronic GABA boost and
glutamate suppression), overactive thyroid (thyroid storm floods the body with thyroid
hormone and speeds everything up), or severe electrolyte chaos (low magnesium, low
calcium). Myoclonus (sudden, shock-like muscle jerks) suggests the brain just survived low
oxygen (post-cardiac-arrest myoclonus), severe waste buildup in the blood (uremia) (waste
products irritate the motor cortex), or ongoing seizure. Decorticate posturing (arms bend
inward, legs straighten—means the cerebral cortex is damaged but the brainstem still
works) or decerebrate posturing (arms and legs both straighten rigidly—means the
brainstem itself is failing) are late, terrible signs of severe brain injury or herniation. These
are not random—each ties back to a specific break upstream.

6. The body fights to protect the brain—agitation, fast heart rate, high blood pressure, fast
breathing are survival attempts, not the disease itself. — Agitation and confusion are the
brain's distress alarm that oxygen, glucose, or blood flow is failing—the brain is screaming
for help. Fast heart rate (tachycardia) and high blood pressure (hypertension) are the heart
and blood vessels trying to push more blood to the brain—like opening the throttle on a car
struggling uphill. Fast breathing (tachypnea) blows off carbon dioxide to fix acid buildup
(respiratory compensation for metabolic acidosis (acid building up in the blood)). These
compensations buy you time to find and fix the cause—recognize them as red flags waving,
not reassurance that the patient is stable.
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7. Trace every finding backward to the one broken step, name it precisely, then pick the
treatment that fixes that exact break. — Match asterixis plus confusion to liver failure
(hepatic encephalopathy), treat with lactulose (a syrup that traps ammonia in the gut so it
leaves in stool instead of crossing into the brain) and rifaximin (an antibiotic that kills
ammonia-producing gut bacteria). Match confusion plus blood sugar 40 mg/dL to low blood
sugar (hypoglycemia), give IV dextrose (sugar water) or intramuscular glucagon (a
hormone that tells the liver to dump stored glucose into the blood) instantly and recheck
sugar in 15 minutes. Match pinpoint pupils (pupils shrink to dots) plus slow breathing to
opioid overdose, push IV or intranasal naloxone (Narcan—an opioid blocker that kicks
opioids off mu-opioid receptors and reverses the overdose in 2 to 5 minutes). Match fever,
stiff neck (cannot touch chin to chest—a stiff neck (nuchal rigidity)), confusion to bacterial
meningitis, draw blood cultures, start IV ceftriaxone (a third-generation cephalosporin
antibiotic that crosses into cerebrospinal fluid and kills Streptococcus pneumoniae and
Neisseria meningitidis) plus vancomycin (covers resistant Strep pneumoniae) immediately,
add ampicillin if the patient is over 50 or immunocompromised (covers Listeria
monocytogenes), then do lumbar puncture to confirm and guide therapy. The pattern is
always the same: find the broken upstream job, name the mechanism in plain words and
clinical terms, then pick the drug, procedure, or intervention that fixes that exact break. Do
not guess or treat everything at once—match the clue to the cause, then act.

8. Time is brain—every minute of confusion without treatment means more brain cells die or
the window to reverse the cause closes. — Neurons (brain cells) cannot store energy and
die within 4 to 6 minutes without oxygen. Low blood sugar (Hypoglycemia) below 40 mg/dL
for more than 30 minutes causes permanent brain damage. Bacterial meningitis kills or
disables 1 in 5 people even with treatment, and every hour you delay antibiotics raises the
death rate. Blood-starved (Ischemic) stroke (clot-caused) has a 4.5-hour window for clot-
busting medicine (tPA—tissue plasminogen activator, an enzyme that dissolves clots) and up
to 24 hours for some mechanical clot removal (thrombectomy—threading a wire and device
through an artery to pull the clot out), but the earlier you treat, the more brain you save
('time is brain'—every minute of untreated stroke kills 1.9 million neurons). Herniation
(brain swelling pushes tissue down through the foramen magnum—the skull opening—and
crushes the brainstem) stops breathing and heartbeat—once it happens, reversal is nearly
impossible. Your job is to move fast: check blood sugar at the bedside (fingerstick glucose)
in under 1 minute, push oxygen, give naloxone if you suspect opioids (no harm if you are
wrong, life-saving if you are right), get a CT scan of the head without contrast (shows
bleeds, strokes, tumors, swelling in 5 minutes), draw labs (complete metabolic panel for
sodium, glucose, kidney and liver function; complete blood count; arterial blood gas for
oxygen, carbon dioxide, and pH; lactate; blood cultures if fever), start antibiotics if you
suspect meningitis (do not wait for lumbar puncture), and call neurology or the ICU early.
The faster you find and fix the cause, the more brain you save. Every minute of confusion is
a brain emergency until proven otherwise.
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Symptoms - what the patient feels, and why

Disorientation to time, place, or person: The thinking layer of the brain (the cortex) needs
steady oxygen, steady sugar, and balanced chemistry to stitch together memory and what
your senses see. When any of those is off —low oxygen, low blood sugar, wrong salt or
calcium levels, poisons in the blood—the brain's map-making circuits fail. The person loses
track of where they are, what day it is, or even who they are because the brain cannot
weave the pieces together.

Agitation or combativeness: When the brain senses low oxygen, low sugar, or poison, it flips
into survival mode—fight or flight. The amygdala (the brain's alarm center that flags
danger) fires hard and the person becomes restless, fights caregivers, or tries to run away.
This is not a behavior problem; it is the brain screaming for help because it thinks it is in
danger.

Lethargy or drowsiness (hard to keep awake): Deep in the brainstem sits the reticular
activating system (the wake-up center that keeps you alert). Poisons in the blood—like too
much carbon dioxide, waste from failing kidneys (uremia), waste from failing liver
(ammonia), or sedative drugs (opioids, benzodiazepines)—turn down the wake-up center's
activity. The person drifts toward sleep or becomes impossible to rouse because the brain
cannot stay alert.

Slurred speech or trouble finding words: Language centers—usually Broca's area (the
speech-making center) and Wernicke's area (the meaning-making center) on the left side of
the brain—need steady blood flow and clear connections to work. When a stroke blocks
blood or when whole-brain confusion scrambles the wiring, those language areas fail. The
person cannot form words, cannot understand what you say, or their speech sounds garbled
—Ilike a tangled wire that cannot carry a clear signal.

One-sided weakness (arm, leg, or face droop): A stroke kills brain tissue on one side—either
the motor cortex (the control center for movement) or the internal capsule (the cable that
carries movement signals down to the spinal cord). Dead brain tissue cannot send signals to
muscles, so the opposite side of the body becomes weak or paralyzed instantly. If the left
brain dies, the right arm and leg stop working; if the right brain dies, the left side stops.

Seizure or confusion after seizure (post-ictal confusion): A seizure is an electrical storm—
abnormal firing of neurons spreads across the cortex like lightning. It happens because of
stroke, infection, wrong sodium or calcium, low glucose, or poison. After the storm stops,
the exhausted brain stays confused for minutes to hours while neurons recharge—like a
computer rebooting after a crash.
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* Asterixis (flapping tremor when hands held out): When the liver or kidneys fail, poisons—
especially ammonia from the liver and uremic toxins from the kidneys—build up in the
blood. Those poisons disrupt the motor control centers in the basal ganglia (the brain's
movement-smoothing hubs) and thalamus (the brain's relay station). The person cannot
hold their hands steady when they stretch them out; instead, the hands flap or jerk—like
trying to hold something steady with a weak battery.

» Fever with confusion: Bacterial meningitis or viral encephalitis means infection is attacking
the brain or the meninges (the protective coverings around the brain). The immune system
releases cytokines (alarm chemicals) that cause fever while the infection inflames and
swells brain tissue. Fever plus confusion is a brain infection until proven otherwise and
demands urgent spinal tap and antibiotics—minutes matter.

* Pinpoint pupils and slow or shallow breathing: Opioid drugs—heroin, fentanyl, prescription
pain pills—lock onto mu-opioid receptors (docking sites) in the brainstem that control pupil
size and the drive to breathe. The brainstem is poisoned, so the pupils shrink to tiny dots
(like pencil points) and breathing slows or stops. The person can die from not breathing
unless you reverse the drug with naloxone (an opioid blocker) immediately.

* Decorticate or decerebrate posturing (arms bend or straighten rigidly): Severe brain injury,
herniation (the brain is pushed through an opening in the skull by swelling or bleeding), or
profound oxygen injury damages the cortex or brainstem so badly that the brain loses
control of posture. Muscles contract in abnormal, rigid patterns—arms bend inward
(decorticate) or straighten stiffly (decerebrate). This signals the brain is failing and the
person is near death without immediate help.

Focused exam

* Level of consciousness: is the person alert, sleepy, hard to wake, or completely
unresponsive?: How awake someone is tells you how badly the brain is hurt right now. Two
parts of the brain control wakefulness: the cerebral cortex (the wrinkly outer layer you use
to think and remember) and the reticular activating system (a network of nerve fibers deep
in the brainstem that acts like the brain's power switch). If either one stops working, the
person can't stay awake. When someone is very sleepy or you can't wake them up, the
damage is deep and serious—not just surface confusion.
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Orientation: can they answer four simple questions—Who are you? Where are you? What is
today's date? Why are you here?: When someone is suddenly confused, they give wrong
answers to these four key questions. If they know their name but not the date, or know
where they are but not why, you're watching the thinking brain fail—not just sleepiness.
This is real brain dysfunction. The pattern of what they remember and what they forget
helps you see which brain systems are broken. Problems with recent memory (can't
remember the date or why they're here) point to the hippocampus (the brain's recorder for
new memories, shaped like a seahorse, deep in the temporal lobe).

One-sided weakness, face droop on one side, slurred speech, or sudden vision loss: These
signs point to physical damage inside the brain itself—like an blood-starved (ischemic)
stroke (a blocked artery so blood can't reach part of the brain), a bleeding-driven
(hemorrhagic) stroke (a burst vessel flooding brain tissue with blood), or a mass (a tumor or
pocket of pus—abscess—pressing on tissue like a lump taking up space). Problems with the
body's chemistry—Ilike low blood sugar or wrong sodium levels—make the whole brain
foggy but don't cause weakness on just one side. One-sided symptoms mean one specific
part of the motor cortex (the strip of brain that controls movement) or the brainstem (the
stalk connecting brain to spinal cord) is damaged.

Strange movements: flapping tremor when holding arms out (asterixis), sudden muscle
jerks (myoclonus), or stiff abnormal posturing: These movements tell you the brain is
confused because the whole body's chemistry is off —metabolic encephalopathy (toxic waste
or wrong salts poisoning brain cells)—or the person was exposed to a poison. Asterixis
happens when support cells in the brain called astrocytes (helper cells that feed and protect
neurons) are poisoned by ammonia (waste from protein breakdown) or carbon dioxide
(waste gas from breathing). These movements do NOT happen with strokes or bleeding—
they signal a body-wide chemical problem, not damage to one spot.

Fever, stiff neck that hurts when you try to bend the chin to the chest (nuchal rigidity), or
both together: Sudden confusion plus fever and a stiff neck screams infection inside or
around the brain: bacterial meningitis (bacteria infecting the meninges, the three
protective layers—dura, arachnoid, pia—covering the brain and spinal cord like wrapping
paper), viral encephalitis (a virus attacking neurons in brain tissue itself), or sepsis
(infection spreading through the bloodstream) reaching the brain. Every hour you wait
raises the chance of death or permanent brain damage. The neck stiffness happens because
inflamed, swollen meninges pull tight when you try to bend the neck forward—Ilike a rope
that's too short.
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» Pupils: are they the same size in both eyes, and do they get smaller when you shine a light
in them?: If the pupils are different sizes (anisocoria), very wide and don't react to light
(fixed and dilated), or very tiny (pinpoint), pressure is building inside the skull—increased
intracranial pressure (like a balloon inflating inside a closed box). This happens with
bleeding, swelling, or when brain tissue shifts downward and squeezes the brainstem
(herniation—the part deep inside that controls breathing and heartbeat gets crushed).
Pinpoint pupils can also mean opioid poisoning (painkillers like fentanyl or heroin shutting
down the brainstem). The brainstem controls the pupils through the oculomotor nerve
(cranial nerve III, the cable that shrinks the pupil). This can be a brain surgery emergency.

Diagnostics - every test answers a question

» Fingerstick blood sugar (point-of-care glucose) — Is low blood sugar—low blood sugar
(hypoglycemia)—making the person confused because the brain has run out of its main
fuel?

* Complete metabolic panel: sodium, potassium, chloride, bicarbonate, BUN (blood urea
nitrogen), creatinine, glucose, calcium — Are the blood's salts and chemicals out of balance
—Ilike sodium too low or too high, calcium too high, kidneys not cleaning waste, or blood
acid-base balance way off—causing the brain to shut down?

* Arterial blood gas: oxygen (Pa0O2), carbon dioxide (PaCO2), and pH measured from blood
drawn from an artery in the wrist or groin — Is the blood not carrying enough oxygen,
holding too much carbon dioxide waste gas, or too acidic or alkaline for the brain to work?

» Liver function tests: ALT, AST, bilirubin, INR (how long blood takes to clot), and serum
ammonia level — Is the liver failing, letting ammonia and other poisons reach the brain and
cause hepatic encephalopathy (liver failure makes the brain confused)?

» Toxicology screen: urine drug screen, serum levels of acetaminophen, aspirin (salicylate),
alcohol (ethanol), and toxic alcohols like methanol and ethylene glycol — Did the person
take or get exposed to something poisonous—alcohol, opioids (painkillers like fentanyl or
oxycodone), benzodiazepines (sedatives like lorazepam or diazepam), stimulants (like
cocaine or methamphetamine), or toxic substances—that's causing confusion?

* Blood cultures: two sets drawn from separate sites (like one from each arm) before you give
any antibiotics — Are bacteria swimming in the bloodstream—bacteremia—causing body-
wide infection (sepsis, infection spreads everywhere with organ damage) or an infection
inside the brain or the fluid around the brain causing meningitis or encephalitis?
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* Non-contrast head CT: a special X-ray scan of the brain without dye, takes 5 minutes - Is
there an blood-starved (ischemic) stroke (blocked artery, blood can't reach part of the
brain), a bleeding-driven (hemorrhagic) stroke (burst vessel, blood floods brain tissue), a
subdural or epidural a pooled collection of blood (hematoma) (blood pooling between the
skull and brain from trauma), a mass (tumor or abscess pressing on tissue), or
hydrocephalus (fluid backup raising pressure inside the skull)?

* Lumbar puncture (spinal tap) with cerebrospinal fluid analysis: cell count with differential
(types of white cells), glucose, protein, Gram stain (dye to see bacteria under microscope),
bacterial culture, and PCR for herpes simplex virus — Is there bacterial meningitis (bacteria
infecting the meninges, the layers around the brain and spinal cord), viral encephalitis (a
virus like herpes simplex attacking neurons in brain tissue), or subarachnoid bleeding
(hemorrhage) (bleeding in the space between the arachnoid layer and brain surface)?

Treatment logic

» Check fingerstick blood sugar immediately. If it's below 70 mg/dL, give thiamine 100 mg
into the vein (IV) first, then give 50% dextrose (D50W) 50 mL IV push—that's 25 grams of
sugar. = Low blood sugar (hypoglycemia) shuts down neurons instantly because they can't
make ATP (the energy packets cells burn to do work) without glucose. Neurons have almost
no stored fuel—they live minute to minute on what the blood delivers. Giving dextrose
(sugar water) restores fuel so neurons start firing again within 2 to 5 minutes—confusion
often lifts right before your eyes. You give thiamine (vitamin B1) first in people who drink
heavily or are malnourished to prevent Wernicke encephalopathy—a sudden, permanent
brain injury that destroys the mammillary bodies (two tiny bumps in the hypothalamus that
help make memories) and causes confusion, eye muscle paralysis (can't move eyes side to
side), and loss of balance (ataxia) if you give sugar without thiamine first. This is because
neurons need thiamine to burn glucose—without it, flooding the brain with sugar can push
the last bit of thiamine into making energy and starve other critical brain areas.
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* Draw emergency blood tests (stat labs) immediately: complete metabolic panel (sodium,
potassium, chloride, bicarbonate, BUN, creatinine, glucose, calcium), liver function tests
with serum ammonia, arterial blood gas, complete blood count, toxicology screen including
acetaminophen and aspirin levels, two sets of blood cultures from separate sites, and
troponin (heart damage marker—confusion can be the only sign of a silent heart attack in
older adults). = These tests find the hidden cause poisoning the brain: sodium below 120
mEq/L causes cerebral swelling (edema) (brain swelling), ammonia above 100 mcg/dL
poisons astrocytes (support cells for neurons), PaO2 below 60 mmHg starves neurons of
oxygen, PaCO2 above 50 mmHg sedates the reticular activating system (the wake-up switch
in the brainstem), pH below 7.20 breaks enzyme function (the workers inside cells can't do
their jobs), bacteria in blood means sepsis or meningitis, high troponin means heart attack
(myocardial tissue death from blocked blood flow (infarction)) cutting blood flow to the
brain. The results tell you exactly what chemical or infection is poisoning the brain so you
can fix the RIGHT problem. Treating blindly without labs is guessing—you might fix one
thing while missing the real killer.

* Get a non-contrast head CT scan emergently (right away, within 15 to 30 minutes) if the
patient has focal weakness (one-sided weakness, face droop, or slurred speech), sudden
severe headache (worst headache of life), recent head injury (fell and hit head in past 3
months), takes anticoagulants (blood thinners like warfarin, apixaban, rivaroxaban,
dabigatran), has a history of cancer (can spread to brain), age over 60, or confusion started
suddenly during or right after physical effort. = The scan finds physical damage in the brain
that needs emergency treatment. Blood-starved (Ischemic) stroke from a blocked artery
needs thrombolysis (clot-busting medicine—IV alteplase 0.9 mg/kg, max 90 mg, within 4.5
hours of symptom start per AHA/ASA 2019 guidelines) or mechanical thrombectomy
(threading a wire device up through the groin artery to the brain to pull the clot out—within
6 to 24 hours if it's a large vessel like the middle cerebral artery per AHA/ASA 2018
guidelines). Bleeding-driven (Hemorrhagic) stroke needs immediate blood pressure control
(lower systolic to 140 mmHg within 1 hour per AHA 2022 ICH guidelines) to stop the
bleeding from getting bigger, and possibly surgery to drain the blood. Subdural a pooled
collection of blood (hematoma) (blood between the dura and brain) may need surgical
drainage if it's over 10 mm thick or causing midline shift. Brain tumor may need
dexamethasone (a steroid, 10 mg IV, to shrink swelling around the mass) and neurosurgery
consultation. Hydrocephalus may need an external ventricular drain (a tube placed through
a small skull hole into the fluid spaces to let pressure out).
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* If the patient has fever (over 38.0°C or 100.4°F), stiff neck (nuchal rigidity), pinpoint
bleeding spots (petechiae) (tiny purple or red spots on skin from burst capillaries that don't
fade when you press on them), immunosuppression (weak immune system from HIV with
CD4 below 200, chemotherapy, chronic steroids, or transplant drugs), or if you even
suspect meningitis or encephalitis, give antibiotics and antivirals immediately: ceftriaxone 2
grams IV PLUS vancomycin 15-20 mg/kg IV (dose depends on kidney function, usually 1 to
2 grams) PLUS acyclovir 10 mg/kg IV every 8 hours (given slowly over 1 hour to protect
kidneys). Do NOT wait for a lumbar puncture (spinal tap) if it can't be done within 30
minutes—every hour of delay increases death and permanent brain damage. If the patient
is over 50 years old, has cancer, takes immune-suppressing drugs, or abuses alcohol, add
ampicillin 2 grams IV every 4 hours to cover Listeria monocytogenes (a germ from
contaminated deli meat, soft cheese, or hot dogs that invades the brainstem). — Bacterial
meningitis kills 15-30% of patients (per Cochrane 2015 systematic review and IDSA 2004
bacterial meningitis guidelines) and causes permanent brain damage—deafness (the
infection destroys the cochlear nerve, cranial nerve VIII), seizures, stroke from inflamed
vessels, intellectual disability—in 30-50% of survivors if you delay antibiotics even 1 hour.
Ceftriaxone (a third-generation cephalosporin) kills the two most common bacteria—
Streptococcus pneumoniae (pneumococcus, a round germ that lives in the throat) and
Neisseria meningitidis (meningococcus, a bean-shaped germ spread by coughing).
Vancomycin kills resistant pneumococcus strains (PRSP, penicillin-resistant Streptococcus
pneumoniae) that don't die from ceftriaxone—now 30-40% of pneumococcus in the U.S. per
CDC 2022 data. Acyclovir treats herpes simplex virus encephalitis (HSV, usually HSV-1,
attacks the temporal lobes—the parts of the brain on the sides above your ears—and causes
brain swelling and tissue death). Without acyclovir, HSV encephalitis kills 70%; with it,
mortality drops to 15-20% (per IDSA 2017 guidelines). Ampicillin covers Listeria
monocytogenes, which invades the brainstem (especially the pons and medulla) and doesn't
respond to ceftriaxone. Every hour of delay increases the bacterial load (number of germs)
and the inflammatory damage (cytokines and pus destroy brain tissue and blood vessels).
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* Fix severe salt imbalances carefully and slowly: If sodium is below 120 mEq/L with
seizures, coma, or severe symptoms (acute symptomatic low sodium (hyponatremia)—
happened in less than 48 hours), give 3% hypertonic saline (very salty water) 100 mL IV
over 10 minutes, then recheck sodium in 1 hour and repeat if needed. If sodium is 120-130
mEq/L without seizures or severe symptoms, give 0.9% normal saline IV at 75-125 mL/hour.
Never raise sodium faster than 8 mEq/L in the first 24 hours or 18 mEq/L in the first 48
hours (per NEJM 2015 low sodium review and European guidelines 2014) to avoid osmotic
demyelination syndrome. If potassium is below 3.0 mEq/L (severe low potassium
(hypokalemia)), give potassium chloride 40 mEq IV diluted in saline over 4 hours (max rate
10 mEqg/hour through a peripheral IV, 20 mEqg/hour through a central line). If magnesium is
below 1.5 mg/dL, give magnesium sulfate 2 grams (16 mEq) IV over 15 minutes. If ionized
calcium is below 1.0 mmol/L (total calcium below 7.5 mg/dL—severe low calcium
(hypocalcemia)), give calcium gluconate 1 to 2 grams (10-20 mL of 10% solution) IV over
10 minutes while watching the heart monitor for arrhythmias. — Severe low sodium
(hyponatremia) (low sodium) causes cerebral swelling (edema) (brain swelling) because
water floods into brain cells down the osmotic gradient (water moves to where there's more
salt to try to balance things out)—neurons swell, can't fire, and if they swell too much, they
press against the skull and cause herniation (brain gets squeezed and stops working).
Correcting sodium slowly and carefully restores normal osmotic balance so water stays in
the bloodstream where it belongs and leaves brain cells. Low potassium (below 3.0 mEq/L)
and low magnesium (below 1.5 mg/dL) disrupt the sodium-potassium ATPase pump (the
machine in every neuron membrane that uses ATP energy to pump sodium out and
potassium in, keeping the cell ready to fire an electrical signal) and cause abnormal heart
rhythms like ventricular a fast heart rate (tachycardia) and torsades de pointes (a twisting
dangerous rhythm that can become cardiac arrest). Low calcium (below 7.5 mg/dL) makes
neurons fire too easily—hyperexcitability—causing tetany (muscle spasms in hands and
face), seizures, and prolonged QT interval on EKG (heart rhythm abnormality). But fixing
sodium too fast—more than 8 mEq/L in 24 hours—causes osmotic demyelination syndrome
(also called central pontine myelinolysis)—permanent brainstem and pontine damage that
destroys myelin (the fatty insulation around nerve fibers, like the rubber coating on a wire)
and causes locked-in syndrome (awake but can't move or speak), difficulty swallowing, and
movement problems that never fully recover. This happens because brain cells that shrank
to adapt to low sodium can't re-expand fast enough when sodium rises quickly—they tear
apart.
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« If liver failure with elevated ammonia is causing hepatic encephalopathy, give lactulose 30
mL (20 grams) by mouth or through a nasogastric tube (feeding tube through the nose into
the stomach) every 1 to 2 hours until the patient has 2 to 3 loose, mushy bowel movements
per day, then adjust dose to keep 2-3 stools daily (usually 30-45 mL three times daily). Also
give rifaximin 550 mg by mouth twice daily (per AASLD 2014 hepatic encephalopathy
practice guidelines and NEJM 2010 rifaximin trial). — Lactulose (a synthetic sugar that
humans can't digest) traps ammonia in the intestines by two mechanisms: First, gut
bacteria break lactulose down into acids that lower stool pH (making it acidic, around pH
5-6). In acidic conditions, ammonia (NH3, which can cross from gut into blood) turns into
ammonium (NH4+, a charged form that can't cross gut walls) and gets stuck in the stool.
Second, lactulose acts as an osmotic laxative (pulls water into the intestines) and flushes
ammonia-filled stool out before ammonia can be absorbed. Rifaximin (a gut-selective
antibiotic that stays in the intestines and isn't absorbed into the bloodstream) kills
ammonia-producing gut bacteria—especially Clostridium species, Bacteroides, and
Escherichia coli—that break down protein from food into ammonia. Together, lactulose and
rifaximin lower blood ammonia levels from over 100-200 mcg/dL down to 40-60 mcg/dL
and reverse confusion in 24 to 72 hours by stopping ammonia from poisoning astrocytes
(support cells in the brain that clear glutamate, a neurotransmitter, and maintain the blood-
brain barrier). High ammonia causes astrocytes to swell—cytotoxic swelling (edema)—and
disrupts neurotransmission. Rifaximin reduces hepatic encephalopathy episodes by 58%
compared to placebo (per NEJM 2010 trial, 299 patients).

educational use only - not a substitute for clinical judgment page 16 of 25



Maldek Condition Catalog - Clinical Reasoning

 If the patient is agitated, combative, trying to pull out IV lines or tubes, or at risk of hurting
themselves or staff, give low-dose antipsychotics cautiously: haloperidol 0.5-2 mg IV or
intramuscular (IM shot into muscle)—but first check the QTc interval on an EKG (must be
below 500 milliseconds to avoid torsades de pointes, a deadly heart rhythm)—or give a
short-acting benzodiazepine like lorazepam 0.5-1 mg IV slowly over 1-2 minutes. Avoid
sedatives if possible until you know the cause—sedation can hide worsening brain injury. If
the patient has a seizure or witnessed seizure before arrival, give lorazepam 4 mg IV over 2
minutes (0.1 mg/kg, max 4 mg per dose), then load with fosphenytoin 20 mg phenytoin
equivalents per kilogram (PE/kg) IV at a rate no faster than 150 PE/minute (or phenytoin 20
mg/kg IV at max 50 mg/minute) to prevent another seizure. - Haloperidol (a typical
antipsychotic) blocks dopamine D2 receptors (docking sites for dopamine, a brain chemical
that controls movement, arousal, and thought) in the basal ganglia (deep movement-control
centers) and limbic system (emotional brain centers including the amygdala and
hippocampus) to calm agitation and stop hallucinations without slowing breathing—no
respiratory depression (lungs still work normally, unlike opioids or high-dose
benzodiazepines). Lorazepam (a benzodiazepine) boosts GABA-A receptors (docking sites
for GABA—gamma-aminobutyric acid—the brain's main 'stop' chemical that calms neurons
by letting chloride ions flow into cells and making them less excitable) to halt seizure
activity by stopping neurons in the motor cortex (the strip of brain from ear to ear over the
top that controls movement) from firing out of control. Fosphenytoin (a prodrug that turns
into phenytoin in the body) blocks voltage-gated sodium channels in neuron membranes
(the doors that let sodium rush in to start an electrical signal) to prevent another seizure
for 12 to 24 hours—buys you time to find and treat the root cause. Controlling severe
agitation protects the patient from falling, pulling out life-saving tubes (breathing tube, IV
lines, bladder catheter), or hitting staff. Stopping seizures prevents status epilepticus (a
seizure that will not stop) (continuous seizure activity lasting over 5 minutes that causes
permanent neuron death in the hippocampus, cerebellum, and cortex—happens when
neurons run out of ATP and glutamate excitotoxicity kills cells).

Medications

Dextrose (sugar water given through a vein) - Emergency glucose replacement

The brain runs on sugar (glucose) the way a car runs on gas. If blood sugar drops too low
(hypoglycemia), the brain cannot think or stay awake. Dextrose is pure sugar that goes straight
into the bloodstream and reaches the brain in seconds, bringing the fuel level back up so brain
cells can work again.

1. Sugar enters the blood through the IV line.

2. Sugar travels to every brain cell.
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3. Brain cells pull the sugar inside and burn it to make energy (ATP, the body's power
molecule).

4. The person wakes up and thinks clearly again.

SAFETY WATCH

ALWAYS give thiamine (vitamin B1) BEFORE or WITH dextrose if the person drinks a lot of
alcohol, is malnourished, or has not eaten for days — otherwise dextrose can trigger
Wernicke encephalopathy (a serious brain injury from lack of B1). - Check blood sugar with
a fingerstick test before giving dextrose — do NOT guess. - Watch for a burning feeling at
the IV site; dextrose is thick and can hurt the vein.

Thiamine (vitamin B1) - Essential vitamin replacement

Thiamine is a helper molecule (coenzyme) that brain cells need to turn sugar into energy.
Without enough thiamine, the brain cannot burn glucose properly — even if sugar is in the
blood. People who drink heavily, eat very little, or have certain illnesses run out of thiamine.
Giving thiamine restores the missing helper so brain cells can make energy again.

1. Thiamine enters the bloodstream (usually given IV or IM).
2. It travels to brain cells and goes inside.

3. It joins enzymes (like alpha-ketoglutarate dehydrogenase and transketolase) that break
down glucose into energy.

4. Brain cells start making energy normally again.

SAFETY WATCH

Give thiamine BEFORE giving dextrose in anyone who drinks alcohol heavily or has poor
nutrition — dextrose can worsen brain injury (Wernicke encephalopathy) if thiamine is low.
- Allergic reactions are rare but can happen; watch for rash, itching, or trouble breathing. -
Give 500 mg IV (or 250 to 500 mg IM) before or with the first dose of dextrose.

Naloxone (Narcan) - Opioid receptor blocker (opioid antagonist)

Opioid drugs (like fentanyl, heroin, oxycodone, morphine) lock onto mu opioid receptors in the
brain and slow down breathing and thinking until the person becomes unconscious. Naloxone
is shaped like an opioid but does NOT turn the receptor on — it just blocks the spot. It kicks
the opioid off the receptor, and within 1 to 3 minutes the person wakes up and starts breathing
normally again.

1. Naloxone enters the bloodstream (IV, IM, nasal spray, or under the tongue).
2. It travels to the brain and spinal cord.

3. It bumps opioid molecules off their receptors and blocks the spots.
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4. The medulla wakes up and restarts normal breathing, and the cortex wakes up so the
person becomes alert.

SAFETY WATCH
Naloxone triggers sudden opioid withdrawal (sweating, shaking, vomiting, pain, agitation)
— the person may be very uncomfortable or angry when they wake up. - Watch for return
of overdose symptoms after 30 to 60 minutes; be ready to give another dose. - Do NOT use
naloxone as a test to see if opioids are the problem — it can cause serious withdrawal in
people who depend on opioids.

Flumazenil (Romazicon) - Benzodiazepine receptor blocker (benzodiazepine
antagonist)

Benzodiazepines (like midazolam, lorazepam, diazepam) attach to GABA-A receptors in the
brain and boost GABA (the brain's main calming signal), slowing down electrical activity and
making the person sleepy or unconscious. Flumazenil blocks those receptors and reverses the
sedation. It works within 1 to 2 minutes.

1. Flumazenil enters the bloodstream (given IV).
2. It travels to the brain and blocks GABA-A receptors.
3. Benzodiazepine molecules are bumped off the receptors.

4. Brain electrical activity speeds back up, and the person wakes up.

SAFETY WATCH
DO NOT USE if the person took pills at home, on the street, or in an unknown setting —
flumazenil can trigger a dangerous seizure if the person also took seizure-causing drugs
(like cocaine, tricyclic antidepressants) or has epilepsy and the benzodiazepine was
preventing seizures. - ONLY use in the hospital if a doctor gave the benzodiazepine for a
procedure and you know exactly what and how much was given. - Watch for seizures,
anxiety, and agitation after giving flumazenil.

Ceftriaxone - Third-generation cephalosporin antibiotic

Ceftriaxone kills bacteria by breaking down their cell walls. Bacteria need strong walls to
survive — without them, they burst and die. Ceftriaxone crosses the blood-brain barrier into
the brain and spinal fluid and kills most bacteria that cause meningitis (infection of the lining
around the brain) and encephalitis (infection inside the brain itself). It works on Streptococcus
pneumoniae, Neisseria meningitidis, Haemophilus influenzae, and many other common germs.

1. Ceftriaxone enters the bloodstream (given IV).

2. It crosses into the brain and spinal fluid.
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3. It attaches to penicillin-binding proteins (enzymes that build bacterial cell walls).

4. Bacteria cannot finish building their walls, so they burst and die.

SAFETY WATCH

Start ceftriaxone immediately (within 30 minutes of arriving at the hospital) if meningitis
or encephalitis is suspected — do NOT wait for test results. - Allergic reactions can happen
(rash, itching, swelling, trouble breathing); ask about penicillin or cephalosporin allergies.
- Can cause diarrhea (including C. difficile infection). - Do NOT mix with calcium-
containing IV fluids in newborns — can form dangerous crystals.

Vancomycin - Glycopeptide antibiotic

Vancomycin kills bacteria that are resistant to other antibiotics, especially MRSA (methicillin-
resistant Staph aureus) and resistant Streptococcus pneumoniae. It works by blocking the final
step of building the bacterial cell wall, so the bacteria cannot finish their protective coat and
they die. It crosses into the brain and spinal fluid, especially when the brain lining is inflamed.

1. Vancomycin enters the bloodstream (given IV).
2. It crosses into inflamed brain tissue and spinal fluid.
3. It binds to the building blocks of the bacterial cell wall and stops the final assembly step.

4. Bacteria cannot finish their walls, so they burst and die.

SAFETY WATCH

Give vancomycin WITH ceftriaxone when treating suspected bacterial meningitis to cover
resistant bacteria. - Can damage the kidneys — check blood levels and kidney function
regularly. - Can cause red man syndrome (flushing, itching, low blood pressure) if given too
fast — infuse slowly over at least 60 minutes. - Can damage hearing (ototoxicity) — higher
risk if combined with other drugs that hurt the ears or kidneys.

Ampicillin - Penicillin antibiotic

Ampicillin kills bacteria by punching holes in their cell walls. Bacteria need a strong wall to
hold their shape and survive — without it, they burst and die. Ampicillin crosses the blood-
brain barrier and is one of the few antibiotics that kills Listeria monocytogenes, a dangerous
germ that causes meningitis (brain lining infection) in older adults, newborns, pregnant
women, and people with weak immune systems. It also works on many other bacteria like
Streptococcus and some E. coli strains.

1. Ampicillin enters the bloodstream (given IV).
2. It crosses into the brain and spinal fluid.

3. It attaches to penicillin-binding proteins (the enzymes that build bacterial cell walls).
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4. Bacteria cannot finish building their walls, so they burst and die.

SAFETY WATCH

Give ampicillin WITH ceftriaxone and vancomycin when treating suspected bacterial
meningitis in older adults (over 50), newborns, or people with weak immune systems to
cover Listeria. - Allergic reactions can happen (rash, itching, swelling, trouble breathing);
ask about penicillin allergies. - Can cause a flat, red rash (especially in people with
mononucleosis or taking allopurinol) — this is NOT always a true allergy. - Can cause
diarrhea (including C. difficile infection).

Acyclovir - Antiviral (nucleoside analog)

Acyclovir stops herpes simplex virus (HSV) from copying itself inside brain cells. HSV is the
most common virus that causes encephalitis (brain infection). Acyclovir looks like a building
block of viral DNA, so the virus grabs it and tries to use it to make more viruses — but
acyclovir is a fake block that stops the copying machine cold. The virus cannot multiply, and
the immune system has time to clear it out.

1. Acyclovir enters the bloodstream (given IV).
2. It crosses the blood-brain barrier into the brain.

3. Infected brain cells activate acyclovir (using viral thymidine kinase) and turn it into its
active form (acyclovir triphosphate).

4. The virus tries to use acyclovir to build new DNA but gets stuck — copying stops.

5. The virus cannot make more copies, and the infection is controlled.

SAFETY WATCH

Start acyclovir immediately if viral encephalitis (especially herpes) is suspected — do NOT
wait for test results; every hour of delay increases the risk of permanent brain damage or
death. - Can damage the kidneys — give IV fluids and check kidney function. - Can cause
confusion or seizures if it builds up in people with kidney disease. - Can cause vein
irritation at the IV site.

Lorazepam (Ativan) - Benzodiazepine (GABA enhancer)

A seizure is an electrical storm in the brain — neurons fire out of control. Lorazepam boosts
the effect of GABA (the brain's main calming signal), which tells neurons to slow down. It
opens chloride channels on neurons, making them harder to fire. This calms the electrical
storm and stops the seizure. Lorazepam works within 1 to 3 minutes when given IV and is the
first-line treatment to stop an ongoing seizure.

1. Lorazepam enters the bloodstream (given IV or IM).
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. It crosses the blood-brain barrier into the brain.
. It attaches to GABA-A receptors and makes them more sensitive to GABA.
. Chloride flows into neurons, making them less excitable.

. The seizure slows and stops.

SAFETY WATCH

Can slow breathing — watch closely, especially if the person also took opioids or alcohol. -
Can drop blood pressure. - Can cause confusion or sleepiness after the seizure stops. - If
the seizure does NOT stop after two doses of lorazepam (total 8 mg in adults), move to a
second-line drug like levetiracetam, fosphenytoin, or valproate.

Levetiracetam (Keppra) - Antiepileptic (seizure-preventing drug)

Levetiracetam calms overactive neurons by binding to a protein called SV2A inside brain cells.

SV2A sits on tiny bubbles (synaptic vesicles) that store glutamate (the brain's main excitatory

signal). By attaching to SV2A, levetiracetam slows down how much glutamate neurons release.

Less glutamate means less excitation and less chance of a seizure storm starting or spreading.

U1 & W N =

. Levetiracetam enters the bloodstream (given IV or by mouth).
. It crosses the blood-brain barrier into the brain.

. It binds to SV2A proteins in nerve endings.

. Neurons release less glutamate.

. Seizure activity is prevented or stopped.

SAFETY WATCH

Generally safe; fewer drug interactions and side effects than older seizure medicines. - Can
cause mood changes (irritability, depression, anxiety) in some people. - Reduce the dose in
people with kidney disease. - Rarely causes serious skin rash (Stevens-Johnson syndrome)
— stop the drug and call a doctor if a rash appears.

Haloperidol (Haldol) - Typical antipsychotic (dopamine receptor blocker)

In

severe agitation (like delirium or psychosis), too much dopamine activity in certain brain

circuits makes the person see or hear things that are not there, believe false things, or become

violent. Haloperidol blocks dopamine D2 receptors and calms the overactive circuits, reducing
agitation, hallucinations, and delusions.

1. Haloperidol enters the bloodstream (given IV, IM, or by mouth).

2. It crosses the blood-brain barrier into the brain.

3. It blocks dopamine from attaching to D2 receptors.
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4. Overactive dopamine circuits calm down.

5. Agitation, hallucinations, and delusions decrease.

SAFETY WATCH

DO NOT USE if the person has Lewy body dementia or Parkinson disease — can cause
severe muscle stiffness and worsening confusion. - Check the heart rhythm (QTc interval
on ECG) before giving haloperidol — if QTc is long, haloperidol can trigger a dangerous
heart rhythm (torsades de pointes). - Can cause muscle stiffness, tremor, and restlessness
(extrapyramidal symptoms). - Can cause neuroleptic malignant syndrome (rare but life-
threatening: high fever, muscle rigidity, confusion, unstable vital signs). - Older adults are
more sensitive — use the smallest dose possible and only when absolutely necessary. -
Black-box warning: Increases death risk in older adults with dementia — use only when
non-drug approaches fail and the person is a danger to themselves or others.

Red flags

* One-sided weakness, vision loss, or slurred speech (stroke or brain bleed—get a CT scan of
the head and call neurology immediately)

» Fever with stiff neck or severe headache (bacterial meningitis—draw blood cultures, start
intravenous ceftriaxone plus vancomycin, then do a lumbar puncture to test spinal fluid)

* Pinpoint pupils and slow breathing (opioid overdose—give naloxone intravenously or
intramuscularly now)

* Posturing, unequal pupils, or Glasgow Coma Scale 8 or lower (herniation or severe brain
injury—intubate, give intravenous hypertonic saline or mannitol to drop brain pressure, call
neurosurgery)

* Blood glucose below 55 mg/dL (hypoglycemia—give intravenous dextrose or inject glucagon
immediately)

Nursing priorities

1. Check the fingerstick blood sugar (glucose) immediately at the bedside, before waiting for
any laboratory results. — Low blood sugar (hypoglycemia below 70 mg/dL) starves the
brain of fuel (glucose) and causes confusion, seizures, coma, and permanent brain damage
within minutes. It is the fastest reversible cause—giving intravenous dextrose (sugar) can
wake the patient up in seconds.
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2. Check vital signs (blood pressure, heart rate, respiratory rate, temperature, and oxygen
saturation) and put the patient on continuous pulse oximetry and cardiac telemetry
monitoring. — Low oxygen (hypoxia) or low blood pressure (hypotension) means the brain
is not getting enough oxygen-rich blood, causing confusion. Fever points to infection like
meningitis or sepsis. Slow breathing (respiratory depression) signals opioid overdose or
rising pressure inside the skull (increased intracranial pressure). Abnormal heart rhythms
(arrhythmias) or very fast or slow heart rate can drop blood flow to the brain.

3. Protect the patient from falling by raising both side rails, placing the bed in the lowest
position, and keeping the call light within reach; consider a 1-to-1 sitter if the patient is
combative or trying to pull out tubes. — Confused patients do not understand where they
are or that they are too weak to walk safely. They try to climb out of bed and fall, causing
head bleeds (subdural a pooled collection of blood (hematoma)), broken hips, or other
injuries. Falls are the number-one preventable harm in hospitals for patients with altered
mental status (confused thinking).

4. Establish intravenous (IV) access with at least one large-bore catheter (18-gauge or 20-
gauge) and draw all stat (emergency) blood work at the same time: complete metabolic
panel, liver function tests with ammonia level, arterial blood gas, complete blood count,
toxicology screen, and troponin. — The IV line lets you give emergency medicines (dextrose
for low sugar, naloxone for overdose, antibiotics for meningitis, benzodiazepines for
seizures) within seconds. Drawing blood at IV start avoids extra needle sticks. Blood tests
show the cause: low sodium (hyponatremia), high calcium (hypercalcemia), kidney failure
(uremia), liver failure (high ammonia), low oxygen or high carbon dioxide (from the blood
gas), infection (high white blood cells), or heart attack (high troponin).

5. If blood sugar is below 70 mg/dL, give thiamine 100 milligrams into the vein first, then
immediately give 50 milliliters of 50% dextrose (D50W)—that is 25 grams of sugar—by slow
IV push over 3 to 5 minutes while watching for IV infiltration (the IV fluid leaking into the
tissue instead of the vein). — Thiamine (vitamin B1) must go in before sugar in anyone who
might drink alcohol heavily or be malnourished, because giving sugar without thiamine can
trigger Wernicke encephalopathy—sudden permanent brain damage causing confusion,
abnormal eye movements, and trouble walking. D50W is very thick (hyperosmolar) and
burns tissue badly if it leaks outside the vein, so check the IV site while you push it and stop
immediately if you see swelling.
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6. Perform a focused neurological assessment every 15 to 30 minutes: check if the patient
knows their name, where they are, and what day it is (orientation times three); check pupil
size and reaction to light; check for face droop, arm drift (ask the patient to hold both arms
up with eyes closed—one weak arm drifts down), and leg strength; and use the Glasgow
Coma Scale to track if the patient is getting better or worse. — Sudden worsening—Ilike
new one-sided weakness, unequal pupils (one bigger than the other, called unequal pupils
(anisocoria)), or decreasing Glasgow Coma Scale score—means stroke is growing, brain
bleed is expanding, or pressure inside the skull is rising (herniation starting). This requires
immediate CT scan and neurosurgery or neurology consultation, because the patient may
need surgery or clot-busting medicine.

7. If the patient has pinpoint pupils (very tiny pupils) and slow breathing under 10 breaths per
minute, give naloxone 0.4 milligrams IV push immediately and be ready to bag-mask
ventilate (use an Ambu bag to breathe for the patient) if breathing stays slow or stops. —
Opioid drugs (heroin, fentanyl, oxycodone, morphine) activate receptors in the brainstem
that slow breathing and shrink pupils. Naloxone blocks those receptors and reverses the
overdose within 1 to 2 minutes, but it wears off in 30 to 90 minutes—so the patient can stop
breathing again if the opioid is long-acting. Without naloxone or breathing support, the
brain does not get oxygen (hypoxia) and dies in 4 to 6 minutes.

8. Keep the patient NPO (nothing by mouth—no food, liquid, or pills) until the cause of
confusion is found and the patient is fully awake enough to protect their own airway. —
Confused patients cannot swallow safely—they aspirate (breathe in) food, water, or pills
into the lungs, causing aspiration pneumonia or choking. Their gag reflex and cough reflex
(protective airway reflexes) are weak. If the confusion gets worse, they may need
emergency intubation (breathing tube), and a full stomach increases the risk of vomiting
and aspiration during intubation.

Sources

* American College of Emergency Physicians (ACEP) Clinical Policy on Acute Altered Mental
Status

* American Academy of Neurology (AAN) Practice Parameter for Coma and Altered
Consciousness

* Infectious Diseases Society of America (IDSA) Bacterial Meningitis Guidelines

e American Heart Association/American Stroke Association (AHA/ASA) Acute Ischemic Stroke
Guidelines

Last reviewed: 2026-07-07
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