MALDEK
CONDITION CATALOG - CLINICAL REASONING

Sepsis bundle

Sepsis is an infection that has triggered a harmful immune reaction, causing
organs to fail — measured as a SOFA score of 2 or more.

THE STORY IN ONE SENTENCE

Sepsis is an infection that has triggered a harmful immune reaction, causing organs to fail
— measured as a SOFA score of 2 or more.

“The sepsis bundle is your first-hour checklist: measure lactate (a blood acid that shows low
oxygen), draw blood cultures (to find the germ), start the right antibiotic, give IV fluids (to fill
leaky vessels), and start vasopressors (squeeze medicines) if blood pressure stays low.”

Normal anatomy — the body's job

Your immune system is like a guard dog: it patrols your body, barks at germs, and bites just
hard enough to kill invaders without tearing up your own house. Keep that picture in your
head, because every weird sepsis finding is what happens when the guard dog goes berserk.

BODY'S JOB

Your immune cells (white blood cells like neutrophils and macrophages) live in your blood
and tissues, sniffing for bacteria, viruses, and fungi. When they find a germ, they release
cytokines (chemical alarm signals like TNF-alpha and interleukin-1) that call in
reinforcements, heat up the body to slow the germ, and tell blood vessels to widen a tiny
bit so more immune cells can reach the fight. The endothelium (the thin lining inside every
blood vessel) stays tight, keeping fluid and blood cells where they belong. Your heart
pumps steadily, your lungs breathe calmly, and your organs get a steady stream of oxygen-
rich blood. The whole system is balanced: enough alarm to kill the germ, but not so much
that you hurt yourself.

. Germ enters (cut, lung, bladder, gut) — immune cells recognize it

. Immune cells release cytokines (alarm signals) in a controlled burst

1
2
3. Blood vessels widen slightly near the infection site = more immune cells arrive
4. Endothelium (vessel lining) stays tight — fluid stays in the bloodstream

5

. Heart and lungs keep steady — organs get oxygen — germ is killed and cleared
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6. Cytokine signals fade — vessels return to normal — body heals

What breaks

In sepsis, the immune system dumps way too many alarm chemicals into the blood, and those
chemicals damage the lining of blood vessels everywhere — not just at the infection site.
Vessels leak fluid, widen too much, and tiny clots form. Blood pressure drops, organs starve for
oxygen, and the body spirals.

CLINICAL TERM

Sepsis is a dysregulated host response to infection, characterized by endothelial injury
(damage to the vessel lining), widespread vasodilation (vessels opening too wide), capillary
leak (fluid leaving the bloodstream), microvascular clot formation (thrombosis) (tiny clots
in small vessels), and mitochondrial dysfunction (cells cannot use oxygen properly even
when it arrives). The result is distributive shock (blood is in the wrong places), tissue poor
blood flow (hypoperfusion) (organs do not get enough blood flow), and multiple organ
dysfunction.

How the body compensates

The body tries to keep blood flowing and oxygen moving by speeding up the heart, breathing
faster, and shunting blood to the brain and heart. These coping moves can hide how sick the
patient is — vital signs may look okay for a while, then crash suddenly when compensation
maxes out.

1. {'what': 'A fast heart rate (Tachycardia) (fast heart rate)', 'why': 'The heart races (often over
100 beats per minute) to pump more blood per minute and make up for the drop in
pressure and the fluid that leaked out.'}

2. {'what': 'Fast breathing (Tachypnea) (fast breathing)', '‘why': 'The lungs breathe faster (over
20 breaths per minute) to blow off carbon dioxide that builds up from poor circulation and
to try to pull in more oxygen.'}

3. {'what': 'Peripheral vasoconstriction', 'why': "The sympathetic nervous system (the body's
fight-or-flight system) squeezes blood vessels in the skin, gut, and muscles to shunt blood
toward the brain, heart, and kidneys — so the patient's hands and feet feel cold and look
pale or mottled."}

4. {'what': 'Increased cardiac output (early)', 'why': 'If the heart is still strong and there is
enough fluid left, cardiac output (the amount of blood pumped per minute) can actually go
up for a while — warm shock with bounding pulses — even though blood pressure is
falling.'}
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5.

{'what': 'The dangerous middle', 'why': 'During this compensation phase, blood pressure
may be low-normal or even normal, and the patient may still be awake and talking — so the
team can miss how close the patient is to crashing.'}

. {'what': 'Decompensation (the crash point)’, 'why': 'Once the heart cannot race any faster,

fluid has all leaked out, and vessels are maximally dilated, blood pressure collapses (septic
shock), organs fail (acute kidney injury, acute respiratory distress syndrome, altered mental
status), and lactate climbs steeply (over 2 mmol/L, often over 4). At this point the window to
reverse sepsis narrows fast.'}

Domino effect

1.

Germ releases toxins (like endotoxin from bacteria) into the bloodstream. — These toxins
are recognized by pattern receptors on immune cells, triggering a massive release of
cytokines (TNF-alpha, IL-1, IL-6) that flood the whole body instead of staying local.

. Fever or hypothermia (very low temperature). — Cytokines reset the hypothalamus (the

brain's thermostat) to raise body temperature (fever, often over 100.4°F or 38°C) to slow
germ growth, but in severe sepsis the thermostat can break and temperature drops below
96.8°F (36°C) — hypothermia is a red flag for shock.

. Endothelium (blood vessel lining) is damaged, causing capillary leak and vasodilation. —

Cytokines and nitric oxide punch holes in the endothelium and relax the smooth muscle
around vessels, so fluid leaks into tissues (causing swelling and low blood volume) and
vessels open wide (dropping blood pressure) — this is distributive shock.

. A fast heart rate (Tachycardia) (heart rate over 100), fast breathing (tachypnea) (breathing

over 20), and low blood pressure (hypotension) (systolic blood pressure under 90 or
needing vasopressors). — The heart races and lungs work overtime to move blood that is
not where it should be, and blood pressure drops because the pipes are too wide and half-
empty — this triad is the clinical picture of septic shock.

. Organs do not get enough oxygen, so lactate (lactic acid) rises above 2 mmol/L.. — With

poor blood flow and poisoned mitochondria, cells cannot burn glucose with oxygen (aerobic
metabolism), so they switch to burning it without oxygen (anaerobic glycolysis), which
makes lactate as a waste product — lactate is the blood test that shows tissue low oxygen
(hypoxia) (oxygen starvation).

. Confusion, decreased urine output, and organ failure (kidney, lung, liver). — The brain does

not get enough oxygen so the patient becomes confused or unresponsive; the kidneys shut
down (acute kidney injury, creatinine rises, urine drops below 0.5 mIL/kg/hour); the lungs fill
with leaked fluid (acute respiratory distress syndrome, ARDS); and the liver cannot clear
waste (bilirubin and ammonia rise).
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7. Without the sepsis bundle (antibiotics, fluids, vasopressors), the spiral deepens into multi-
organ failure and death. — Each broken step feeds the next: more cytokines — more leak —
less pressure — less oxygen — more lactate — more organ damage — more cytokines. The
sepsis bundle breaks the cycle: antibiotics kill the germ (stopping the toxin source), IV
fluids fill the leaky pipes, and vasopressors (norepinephrine is first-line) squeeze the vessels
to raise pressure and push blood into organs again.

8. Early treatment (within 1 hour) cuts mortality; every hour of delay increases the chance of
death. — The Surviving Sepsis Campaign and multiple trials show that the first hour is
golden — measuring lactate shows how bad it is, blood cultures identify the germ for
targeted antibiotics later, broad-spectrum antibiotics (like piperacillin-tazobactam or
ceftriaxone plus vancomycin, depending on the source) start killing the germ immediately,
30 mL/kg IV crystalloid fluids (about 2 liters for an average adult) fill the volume deficit,
and vasopressors (if mean arterial pressure stays below 65 mmHg) restore blood flow
(perfusion) pressure so organs can recover instead of dying.

Symptoms - what the patient feels, and why

» Fast breathing (22 breaths per minute or more): The body tries to blow off carbon dioxide (a
waste gas) and pull in more oxygen because infection and inflammation are making cells
work harder and burn fuel faster.

* Confusion or being much sleepier than usual: The brain is not getting enough oxygen and
glucose (sugar fuel) because blood pressure has dropped and tiny clots are clogging small
blood vessels; toxins (poisons from bacteria) also irritate brain cells.

* Low blood pressure (systolic, the top number, below 100): Infection triggers the release of
chemicals like cytokines (alarm signals from immune cells) that make blood vessels open
wide and leak fluid; the heart can't pump hard enough to keep pressure normal.

* Very high or very low body temperature (above 101°F or below 96.8°F): The hypothalamus
(the brain's thermostat) resets temperature higher to fight infection, or temperature drops
dangerously low when the body can no longer keep up with the infection.

* Heart racing (more than 90 beats per minute): The heart pumps faster to try to deliver
oxygen and nutrients to starving tissues when blood pressure is low and blood vessels are
leaking.

* Making very little urine or none at all: The kidneys shut down because blood pressure is too
low to push blood through their tiny filters, or clots are blocking the small vessels inside the
kidneys.

» Skin that is cold, clammy, or has purple blotches (mottling): Blood is being shunted away
from the skin to vital organs like the brain and heart; tiny clots and poor oxygen delivery
make patches of skin turn pale or purple.
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» Trouble breathing or feeling short of air: Fluid leaks into the lungs (the air sacs fill with
liquid instead of air) because blood vessel walls become leaky; this makes it hard for
oxygen to pass from lungs into the blood.

Focused exam

» Skin: mottled, cold, or clammy despite fever: In sepsis, blood vessels leak fluid and widen
unevenly. The body pulls blood away from the skin to save the heart and brain. Cold,
clammy skin means the circulation is failing — this is a red flag that sepsis is pushing the
body toward shock.

* Mental status: confused, drowsy, or hard to wake: Sepsis starves the brain of oxygen
because blood pressure drops and small clots form in tiny vessels. Confusion means the
brain is not getting what it needs — this counts as organ dysfunction and raises the qSOFA
score, signaling sepsis.

* Breathing: fast (over 22 breaths per minute) and labored: The lungs speed up to blow off
carbon dioxide and try to fix the acid (lactate) building up in the blood. Fast breathing is
part of the gSOFA score — it tells you the body is working overtime to survive sepsis.

* Blood pressure: systolic under 100 mmHg or mean arterial pressure (MAP) under 65
mmHg: Blood vessels in sepsis lose their tight seal and widen too much, so pressure drops.
Low blood pressure means organs are not getting enough blood flow — if it stays low after
fluids, this is septic shock, the deadliest form of sepsis.

* Heart rate: over 90 beats per minute, often over 100: The heart races to pump harder and
push what little blood is left to the brain, kidneys, and other vital organs. A fast heart rate
is part of SIRS (systemic inflammatory response syndrome) criteria and signals the body is
in fight mode.

* Source of infection: wound, IV line, lungs (crackles on exam), abdomen (tenderness),
urinary tract (flank pain), or skin (redness, warmth, pus): Sepsis always starts with a real
infection somewhere. Finding the source lets you drain pus, pull out an infected catheter, or
fix a burst organ — treating the source is the only way to truly stop sepsis at its root.

Diagnostics - every test answers a question

* Blood lactate — Are the body's cells starving for oxygen and burning fuel the wrong way?

* Blood cultures (at least two sets, from different sites, before antibiotics) - What germ is
causing the infection, and which antibiotic will kill it?

* Complete blood count (CBC) with differential — Is the immune system fighting hard, or is it
so overwhelmed that white blood cells are crashing?

* Basic metabolic panel (BMP) and creatinine — Are the kidneys still filtering waste and
keeping electrolytes balanced, or are they shutting down from low blood flow?
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* Procalcitonin — Is this infection caused by bacteria (which sepsis bundles target), or is it
viral or noninfectious inflammation?

* Chest X-ray — Is pneumonia the source of sepsis, or is fluid building up in the lungs from
leaking blood vessels?

* Urinalysis and urine culture — Is a urinary tract infection the source driving sepsis?

* Imaging for source (CT abdomen/pelvis, ultrasound, etc.) if source unclear — Is there a
hidden abscess, burst organ, or blocked tube that needs draining or surgery?

Treatment logic

* Draw blood cultures (at least two sets) and check lactate before giving antibiotics — Blood
cultures catch the germ before antibiotics kill it, so you know which bug you are fighting
and can narrow therapy later. Lactate measures how badly cells are starving for oxygen
right now — it is your baseline to track improvement.

* Give broad-spectrum IV antibiotics within 1 hour of recognizing sepsis — Kills the bacteria
making toxins that trigger the runaway immune attack. Every hour of delay raises the risk
of death. Once cultures identify the germ, narrow to a targeted antibiotic to avoid
resistance and side effects.

* Give 30 mL per kg of IV crystalloid fluid (normal saline or lactated Ringer's) within 3 hours
— Refills the blood vessels that are leaking fluid into tissues. This raises blood pressure and
pushes oxygen-rich blood back to the brain, kidneys, and heart. Lactate should start to drop
as cells get oxygen again.

» Start norepinephrine (a vasopressor) if MAP stays under 65 mmHg after fluids — Tightens
blood vessels that sepsis made too wide and floppy, so pressure climbs and blood flows to
vital organs. Target MAP is 65 mmHg or higher to keep kidneys and brain alive.

* Find and control the infection source (drain abscess, remove infected catheter or hardware,
surgery for burst bowel or dead tissue) - Removes the germ factory so the immune system
stops being triggered over and over. This is the only way to truly cure sepsis — antibiotics
alone cannot reach pus pockets or dead tissue.

* Add IV hydrocortisone (200 mg per day in divided doses) if shock does not improve despite
fluids and norepinephrine — Calms the out-of-control immune response and helps blood
vessels respond better to norepinephrine. Some patients in septic shock have low cortisol
(the body's natural stress hormone) and need a boost.

* Recheck lactate within 2-4 hours if the first lactate was elevated — Falling lactate
(especially clearance of 10% or more) means your treatment is working — cells are getting
oxygen again. Lactate staying high or rising means you need to push harder with fluids,
vasopressors, or source control.
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Medications

Broad-spectrum antibiotics (examples: piperacillin-tazobactam, meropenem,
vancomycin) - Antibiotics

These medicines kill the bacteria causing the infection. In sepsis, germs have spread into the
blood or are releasing poisons that trigger a dangerous immune overreaction. Antibiotics
attack the germs' ability to build their protective walls or make the proteins they need to
survive, so the bacteria die and stop releasing toxins. This breaks the chain that is making the
body so sick.

1. The antibiotic enters the blood and travels to the site of infection.

2. It attacks the bacteria by either breaking down their cell walls (like removing the bricks
from a wall) or stopping them from making proteins they need to live.

3. The bacteria die, and their numbers drop quickly.
4. As bacteria die, the amount of toxins they release goes down.

5. The immune system's dangerous overreaction begins to calm because the trigger (the
germs) is shrinking.

SAFETY WATCH

Can cause allergic reactions, from mild rashes to life-threatening swelling and breathing
trouble (anaphylaxis). - May damage the kidneys, especially if the patient is already
dehydrated or in shock. - Broad antibiotics kill good bacteria in the gut, which can lead to
severe diarrhea caused by C. difficile (a dangerous gut infection). - Some antibiotics can
harm hearing or balance (aminoglycosides) or cause seizures if the dose is too high
(carbapenems in kidney failure).

IV crystalloid fluids (lactated Ringer's or normal saline) - Intravenous fluids
(resuscitation fluids)

Sepsis makes blood vessels widen and leak, so fluid escapes from the blood into the tissues.
This leaves less blood flowing through the vessels, and blood pressure crashes. The heart and
organs do not get enough oxygen. IV fluids are saltwater solutions pumped directly into the
veins to rapidly fill the blood vessels back up, restore blood pressure, and get oxygen-rich
blood moving to the organs again.

1. Fluid is given through an IV line directly into a vein.
2. The fluid spreads through the bloodstream, filling the widened, half-empty blood vessels.

3. Blood pressure rises as the vessels fill up (like refilling a leaky water balloon).
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4. More blood reaches the heart, kidneys, brain, and other organs, bringing oxygen and
nutrients.

5. Lactate (a marker of low oxygen delivery) begins to drop as organs get better blood flow.

SAFETY WATCH
Too much fluid can overload the lungs, causing pulmonary edema (fluid flooding the lungs)
(fluid in the air sacs), which makes breathing very hard. - Excess fluid can worsen swelling
throughout the body and may push organs apart, making the abdomen tight and painful. -
In patients with weak hearts, rapid fluids can trigger heart failure. - Monitor breath
sounds, oxygen levels, and urine output to catch overload early.

Norepinephrine - Vasopressor (blood vessel squeezer)

Sepsis releases chemicals that make blood vessels relax and widen, causing blood pressure to
drop dangerously low even after giving fluids. Norepinephrine is a hormone-like drug that
tightens the smooth muscle wrapped around blood vessels, squeezing them narrower. This
raises blood pressure and pushes blood forward to the brain, heart, and kidneys, keeping
organs alive while the infection is treated.

1. Norepinephrine is infused continuously through an IV into a large vein.
2. It locks onto alpha-1 receptors on blood vessel walls.

3. The muscle layer contracts, squeezing the vessels narrower.

4. Blood pressure rises as the vessels tighten.

5. Blood flow to vital organs improves, and the mean arterial pressure (MAP) climbs toward
the goal of at least 65 mmHg.

SAFETY WATCH

Can reduce blood flow to fingers, toes, and skin, risking tissue death (necrosis) if the dose
is very high or the drug leaks out of the vein. - May cause dangerous heart rhythms
(arrhythmias) if the heart is irritable. - High doses can reduce blood flow to the gut and
kidneys, worsening organ damage. - Must be given through a central IV line (a line in a
large vein near the heart) to avoid skin injury. - Blood pressure must be monitored every
few minutes with an arterial line.

Vasopressin - Vasopressor (non-catecholamine type)

When sepsis is severe, the body's natural vasopressin (a hormone that squeezes blood vessels)
runs low, and the vessels stop responding well to norepinephrine alone. Giving vasopressin as a
drug adds back this missing hormone. It tightens blood vessels through a different pathway
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(V1 receptors), helping raise blood pressure without overloading the heart or using
dangerously high doses of norepinephrine.

1. Vasopressin is infused continuously through an IV.

2. It binds to V1 receptors on vessel walls.

3. The muscle layer contracts, narrowing the vessels.

4. Blood pressure rises, and the dose of norepinephrine can often be lowered.

5. This reduces the risk of side effects from very high norepinephrine doses.

SAFETY WATCH
High doses can dangerously reduce blood flow to the heart, gut, and skin. - Can cause
severe narrowing of coronary arteries, risking a heart attack. - May trigger dangerous
drops in heart rate (bradycardia). - Always used at low, fixed doses (typically 0.03-0.04
units/min) to avoid these risks. - Monitor closely for chest pain, skin mottling, and gut pain.

Hydrocortisone - Corticosteroid (stress-dose steroid)

In severe septic shock, the adrenal glands (small glands above the kidneys that make stress
hormones) may be too damaged or exhausted to release enough cortisol, the body's natural
stress hormone. Cortisol helps blood vessels tighten in response to pressors and calms
runaway inflammation. Hydrocortisone replaces the missing cortisol, making blood vessels
respond better to norepinephrine and tamping down the immune system's dangerous
overreaction.

1. Hydrocortisone is given by IV infusion (continuous drip or divided doses totaling about 200
mg per day).

2. It mimics natural cortisol, helping blood vessel receptors respond better to norepinephrine
and vasopressin.

3. Blood pressure becomes easier to support, and pressor doses may be lowered.

4. Tt also dials down the release of inflammatory chemicals (cytokines) from immune cells,
reducing vessel leak and tissue damage.

5. Shock reverses faster, and organs begin to recover.
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SAFETY WATCH

Raises blood sugar, sometimes to dangerous levels; insulin may be needed to keep glucose
between 140 and 180 mg/dL. - Can hide signs of worsening infection because it dampens
fever and inflammation. - Long-term use weakens bones, thins skin, and raises the risk of
new infections. - May cause stomach ulcers and bleeding, especially if the patient is very
sick. - Should be tapered (gradually reduced) rather than stopped suddenly, to avoid
adrenal crisis (a life-threatening crash in blood pressure).

Red flags

» Systolic blood pressure below 90 despite giving fluids through an IV — the patient may
need medicines (vasopressors like norepinephrine) to squeeze blood vessels and raise
pressure.

* Urine output less than 0.5 mL per kilogram per hour for two hours — kidneys are failing
and the patient may need dialysis (a machine that cleans the blood).

* Lactate (a waste chemical that builds up when cells burn fuel without enough oxygen)
above 4 mmol/L — tissues are starving for oxygen and death risk is very high.

* New confusion, extreme sleepiness, or inability to wake the patient — the brain is not
getting enough blood and oxygen.

* Breathing rate above 30 or needing a machine to breathe (mechanical ventilation) — the
lungs are failing.

Nursing priorities

1. Draw blood cultures from two sites and serum lactate level before giving any antibiotics —
Blood cultures identify the exact bacteria causing sepsis so we can narrow antibiotics later;
lactate measures tissue oxygen debt and predicts mortality; both must be drawn before
antibiotics or results become false negatives

2. Administer broad-spectrum IV antibiotics within 1 hour of sepsis recognition — Every hour
delay in antibiotics increases mortality by 7 percent because bacteria multiply fast and
release toxins that damage organs; broad coverage kills common bugs while culture results
are pending

3. Start 30 mL per kg crystalloid IV fluid bolus within 3 hours using normal saline or lactated
Ringer solution — Sepsis causes vasodilation (blood vessels widen) and capillary leak so
fluid shifts out of vessels; rapid fluid replaces intravascular volume to restore blood
pressure and blood flow (perfusion) (blood flow) to organs before they fail
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4. Reassess blood pressure, heart rate, urine output, and mental status every 15 to 30 minutes
during initial resuscitation — Frequent vital signs detect if fluids are working or if patient
needs vasopressors (medicines that squeeze blood vessels); urine output below 0.5 mL per
kg per hour and continued confusion mean organs are still not getting enough blood

5. Start norepinephrine IV drip if MAP (mean arterial pressure) stays below 65 mmHg after
fluid bolus — Low MAP means organs do not get enough blood flow (perfusion) pressure;
norepinephrine tightens blood vessels to raise pressure and restore blood flow to brain,
kidneys, and heart when fluids alone fail

6. Monitor lactate level again at 2 to 4 hours; goal is clearance below 2 mmol per L or
decrease by 10 percent per hour — Lactate rises when cells cannot use oxygen properly in
sepsis; falling lactate proves that resuscitation is working and tissue blood flow (perfusion)
is improving; persistent high lactate means patient needs more aggressive treatment

7. Identify and prepare to remove infection source—notify provider about need for abscess
drainage, line removal, or surgical consultation — Source control stops ongoing bacterial
seeding into blood; no amount of antibiotics will cure sepsis if infected hardware stays in or
pus remains undrained

8. Place urinary catheter to measure hourly urine output accurately during resuscitation —
Urine output is the easiest real-time marker of kidney blood flow (perfusion); goal is 0.5 mL
per kg per hour showing kidneys are getting enough blood flow to filter waste

Sources

* Surviving Sepsis Campaign 2021 guideline
* CDC Sepsis Fact Sheet
* Society of Critical Care Medicine (SCCM)

* Infectious Diseases Society of America (IDSA)

Last reviewed: 2026-07-07
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